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aim of this study was to assess the training needs of Safety, Occupational Health, and
Environmental (HSE) programs in Shahid Salimi Neka Power Plant.

Methods: This study was descriptive—analytical and cross-sectional, conducted as a
field survey in the HSE department of Shahid Salimi Neka Power Plant during the
summer of 2015. The statistical population included all employees of the power
plant, from which 80 participants were selected using Morgan’s table. Data were
collected through four researcher-made questionnaires based on Kirkpatrick’s model.
Level 1 (reaction/satisfaction) was assessed using a satisfaction questionnaire; Level
2 (learning) was measured through pre-test and post-test evaluations; Level 3
(behavior change) was evaluated by experts; and Level 4 (effectiveness/results) was
assessed based on managers’ opinions. The reliability of the instruments was
confirmed using Cronbach’s alpha. Data analysis was performed using the
Kolmogorov—Smirnov test and paired t-test in SPSS version 20.

Results: The findings indicated that all questionnaires used across the four levels of
Kirkpatrick’s model had acceptable reliability. At the reaction level, the highest
satisfaction was related to “class scheduling,” while the lowest satisfaction was
reported for “welfare services.” At the learning level, participants’ mean knowledge
significantly increased after the workshop, and a statistically significant difference
was observed between pre-test and post-test scores. At the behavior level, the greatest
improvement was observed in the “use of personal protective equipment.” At the
results level, the effectiveness of the workshop was estimated at 46% from the
managers’ perspective. Overall, the final effectiveness index of the training
intervention based on Kirkpatrick’s model was calculated as 55.89 out of 100,
indicating a moderately favorable level of effectiveness.

Conclusion: Overall, the findings suggest that the impact mechanism of HSE
training in this power plant is mainly activated at cognitive and behavioral levels.
However, to translate these effects into sustainable organizational outcomes, it is
necessary to strengthen the integrated system of training needs assessment, post-
training follow-up, and safety culture development.
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Extended Abstract

Introduction

Accurate identification of training needs is a fundamental requirement for improving organizational safety performance
and is increasingly recognized as both a technical necessity and a strategic cultural intervention, particularly in high-risk
industrial environments such as power plants. In such settings, where employees are routinely exposed to electrical
hazards, mechanical risks, chemical substances, and operational emergencies, the effectiveness of Safety, Occupational
Health, and Environmental (HSE) training depends not only on the quality of instructional content but also on the degree
to which training programs are aligned with actual workplace demands and occupational risks. Without a systematic and
evidence-based training needs assessment process, educational programs may become generic, repetitive, and detached
from real job requirements, leading to inefficient use of organizational resources and limited improvement in safety
performance. Furthermore, in dynamic industrial systems, technological advancement, regulatory changes, and evolving
safety standards require continuous updating of employee competencies. In this context, training needs assessment serves
as a critical mechanism for identifying gaps between current and desired levels of knowledge, skills, and behaviors,
ensuring that training interventions are purposeful, targeted, and outcome-oriented. Therefore, the main objective of this
study was to evaluate the training needs of HSE programs in Shahid Salimi Neka Power Plant by applying Kirkpatrick’s
four-level evaluation model, focusing on reaction, learning, behavior, and results, in order to determine the effectiveness
of the implemented training program and identify areas requiring improvement for enhancing organizational safety
performance.

Methods

This study was descriptive—analytical and cross-sectional, conducted as a field survey in the HSE department of Shahid
Salimi Neka Power Plant during the summer of 2015. The statistical population included all employees of the power
plant, from which 80 participants were selected using Morgan’s table. Data were collected through four researcher-made
questionnaires based on Kirkpatrick’s model. Level 1 (reaction/satisfaction) was assessed using a satisfaction
questionnaire; Level 2 (learning) was measured through pre-test and post-test evaluations; Level 3 (behavior change) was
evaluated by experts; and Level 4 (effectiveness/results) was assessed based on managers’ opinions. The reliability of the
instruments was confirmed using Cronbach’s alpha. Data analysis was performed using the Kolmogorov—Smirnov test
and paired t-test in SPSS version 20.

Results

The findings indicated that all questionnaires used across the four levels of Kirkpatrick’s model had acceptable reliability.
At the reaction level, the highest satisfaction was related to “class scheduling,” while the lowest satisfaction was reported
for “welfare services.” At the learning level, participants’ mean knowledge significantly increased after the workshop,
and a statistically significant difference was observed between pre-test and post-test scores. At the behavior level, the
greatest improvement was observed in the “use of personal protective equipment.” At the results level, the effectiveness
of the workshop was estimated at 46% from the managers’ perspective. Overall, the final effectiveness index of the
training intervention based on Kirkpatrick’s model was calculated as 55.89 out of 100, indicating a moderately favorable
level of effectiveness.

Conclusion

Overall, the findings of this study demonstrate that HSE training in Shahid Salimi Neka Power Plant has achieved varying
degrees of effectiveness across the four levels of Kirkpatrick’s model. At the reaction level, participants expressed a
generally positive level of satisfaction with the training process, particularly in relation to scheduling and instructional
delivery, although some limitations were identified in supporting services and welfare facilities. At the learning level, a
statistically significant improvement in participants’ knowledge was observed after the training intervention, indicating
that the educational content was effective in enhancing cognitive understanding of safety principles, hazard identification,
and environmental protection concepts. At the behavioral level, notable improvements were recorded in key safety
practices, especially in the use of personal protective equipment and adherence to safety procedures, suggesting that the
training was successful in influencing individual behavior in the workplace. However, certain behavioral aspects, such as
resource efficiency and waste reduction, showed limited or no meaningful change, indicating that some behaviors require
more than training alone and may depend on organizational systems, supervision, and reinforcement mechanisms. At the
results level, the perceived effectiveness of the training from managerial perspectives was moderate, indicating that
although individual-level improvements were evident, their translation into broader organizational outcomes such as
reduction in incidents, improved operational efficiency, and enhanced system-wide safety performance remains limited.
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This gap highlights a weakness in the transfer process from learning to organizational impact. In conclusion, while HSE
training has been effective in improving knowledge and influencing individual behaviors, its overall contribution to
organizational performance is still constrained. Therefore, strengthening structured training needs assessment, enhancing
post-training follow-up systems, integrating behavioral reinforcement mechanisms, and promoting a stronger safety
culture are essential to ensure that individual learning outcomes are effectively transformed into sustainable organizational
improvements and long-term safety performance enhancement.
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