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ABSTRACT

Introduction: Using leading indicators to determine organizations’ ability and willingness to learn from
safety-related events can significantly enhance occupational health and safety management systems and
help prevent future incidents.

Material and Methods: This study aimed to assess the psychometric properties of the Persian version of
the propensity to learn from experiences related to safety events questionnaire, among 352 operators and
managers (92% response rate), using quantitative and qualitative techniques to assess face and content
validity, construct validity, and reliability coefficients.

Results: Out of 49 items in the questionnaires, 48 demonstrated acceptable levels of face and content
validity, with content validity indices ranging from 0.80 to 1. Reliability scores assessed through internal
consistency (Cronbach’s alpha) and intraclass correlation coefficients were reported as 0.80 and 0.95 for
the operators’ questionnaire and 0.95 and 0.92 for the managers’ questionnaire, all deemed acceptable.
Confirmatory factor analysis indicated that both measurement models for operators and managers,
comprising 12 dimensions each, exhibited strong construct validity. Notably, the operators’ measurement
model, supported by a larger sample size of 271 compared to 81 for managers, yielded superior results in
terms of parsimonious and adaptive fit indices.

Conclusion: The Persian version of learning from experiences related to safety events questionnaire is
a valid and reliable instrument for identifying learning weaknesses at both individual and organizational
levels and can be utilized as a leading indicator to enhance safety culture and event’s learning processes.

Keywords: Safety events, Organizational learning, Psychometric assessment, Propensity to learn, Learning
From Experience (LFE)
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1. INTRODUCTION

In occupational safety, it is crucial to understand
and improve processes by which organizations
learn from safety-related events. This knowledge
is essential for enhancing workplace safety
and mitigating risks. Despite advancements in
technology and safety practices, the International
Labour Organization (ILO) reports that there
are 120 million work-related incidents annually,
resulting in 210,000 fatalities. One significant
factor contributing to these incidents is the failure
to learn from these incidents.

Effective learning is essential for safety
management systems, improving occupational
health and safety (OHS) while promoting
organizational productivity. Organizations that
continuously cultivate this culture enable employees
to identify hazards effectively and suggest safety
enhancements, leading to a proactive approach
to incident prevention and enhanced workplace
safety.

This study aims to evaluate the psychometric
properties of a questionnaire designed to assess
the willingness to learn from safety-related
events. It proposes this tool as a leading indicator
for identifying weaknesses at various industries’
organizational and individual levels.

2. MATERIAL AND METHODS

This cross-sectional study aimed to evaluate the
psychometric properties of the Persian version of
the propensity to learn from experience related to
safety events questionnaire, originally developed
by Drupsteen et al. (2015). The instrument assesses
individual and organizational willingness to learn
from safety experiences, comprising 48 items
on a 4-point Likert scale. The questionnaire was
tailored for operators and managers, focusing on
12 indicators related to attitude towards learning
(human condition), the organizational conditions
for learning (organizational conditions), and the
systems or tools that facilitate learning (technical
conditions).

To ensure linguistic validity, the original
questionnaire was translated into Persian and
then back into English using a forward-backward
translation technique.

Occupational health and safety experts assessed
the translated version’s face validity qualitatively
and quantitatively. They determined the content’s
validity using the Content Validity Ratio (CVR)
and Content Validity Index (CVI), resulting in
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revisions based on expert feedback.

Confirmatory factor analysis was performed
to assess construct validity among 380 employees
from various industries, with reliability evaluated
through test-retest and internal consistency
measures. Data analysis utilized SPSS 22 and R
software, with a significance threshold set at P <
0.05.

3. RESULTS AND DISCUSSION

The study had a high response rate of 92%.
There were 352 participants in total, of whom 93%
were male. This group included 271 operators and
81 managers, from three different industries.

Operators had a mean age of 34.15 years (SD
16.8) and an average work experience of 5.23
years (SD *4.6), while managers averaged 39.33
years (SD £7.7) and 19.9 years of experience (SD
+5.8). Qualitative feedback led to refinements in
questionnaire items, and subsequent quantitative
face validity assessments indicated impact scores
above the acceptable threshold (2.82 to 4.89).
Content validity assessments resulted in item 27
being excluded due to a CVR of less than 0.62 (0.40)
in the operator questionnaire. Item 27 of both
questionnaires had a CVI less than the acceptable
level (<0.75) and was therefore excluded, while
the remaining items demonstrated strong indices.
Confirmatory factor analysis supported construct
validity for 47 items, revealing distinct aspects of
attitudes, organizational conditions, and systems
forlearning. Key items emerged for each dimension,
highlighting areas of emphasis such as management
commitment and systematic perspectives on safety.
Reliability analysis yielded strong Cronbach’s
alpha (0.80 and 0.95 for operators and managers,
respectively) and ICC values (0.95 and 0.92 for
operators and managers, respectively), indicating
robust reliability in both questionnaires..

4. CONCLUSIONS

This study successfully evaluated the
psychometric properties of the Persian version of
the propensity to learn from experience related
to safety events Questionnaire. The findings
highlighted acceptable validity and reliability for
the Operators and Managers Questionnaires,
which included 48 items each. The content validity
assessment through CVR and CVI confirmed
that most items were aligned with the intended
constructs.

Reliability analysis yielded strong Cronbach’s
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alpha values alongside high intraclass correlation
coeflicients, indicating consistent and reliable
measurements. Positive goodness-of-fit indices
derived from structural equation modeling
supported construct validity.

The analysis identified key dimensions, such
as attitudes toward learning and management
commitment, emphasizing the importance of
reporting and analyzing safety events.

Overall, this instrument provides a valuable
framework for measuring organizational learning
from safety-related events, offering insights for
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targeted interventions to enhance workplace safety.
Despite limitations, such as managers’ sampling
size and potential biases, the findings underscore
the tool’s applicability across various industries for
improving safety outcomes. Future research could
further explore its effectiveness, particularly in
larger industrial settings.
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