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Abstract:

The main objective of this article is to design a model for training needs assessment in project-based organizations in Iran’s oil industry. The
research method is mixed (qualitative—quantitative). In addition to a document review, the thematic analysis technique was employed using
MAXQDAZ24 software to identify the factors influencing training needs assessment in project-based organizations in Iran’s oil industry. The
qualitative statistical population included all academic experts, senior and middle managers of the Research Institute of Petroleum Industry
with at least 15 years of work experience and familiarity with the subject matter. Thirteen semi-structured interviews were conducted until
theoretical saturation was achieved. Based on these interviews, 8 dimensions, 34 components, and 117 indicators were extracted. In the
quantitative section, a descriptive—survey method was used. The statistical population consisted of all employees of the Research Institute of
Petroleum Industry, and using Cochran’s formula, a sample of 259 participants was selected. The results showed that the dimension of
“planning and implementing training programs” (with a coefficient of 0.943) had the highest importance, while the dimension of “analyzing
training needs” (with a coefficient of 0.836) had the lowest importance. Finally, the proposed model was presented and validated, comprising
four main dimensions: philosophy and objectives, theoretical foundations, evaluation system, and executive mechanisms.
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Extended Summary

Introduction

Training needs assessment (TNA) plays a critical role in ensuring that human resource development initiatives are aligned
with organizational strategy and effectively address skill gaps. In project-based organizations such as those in the oil and gas
industry, where projects are complex, high-risk, and technologically demanding, a robust TNA process is essential to maintain
safety, efficiency, and competitiveness (Ahmadi et al., 2025). Traditional training approaches in Iran’s oil sector have been
challenged by rapidly changing technologies, environmental pressures, and global market fluctuations, creating a demand for
more precise and evidence-based needs analysis frameworks (Chen et al., 2023). Research emphasizes that TNA should be a
dynamic and systematic process closely linked to strategic goals and operational contexts rather than a static or one-time activity
(Kazemi et al., 2022).

Furthermore, globalization and digital transformation have introduced powerful analytical tools—such as artificial
intelligence and big data analytics—that can enhance TNA accuracy by revealing hidden learning needs and predicting future
skill requirements (Bag et al., 2021; Fatima et al., 2024). While international oil companies have increasingly embraced these
technologies, local organizations still rely heavily on informal or experience-based needs identification methods, reducing
training effectiveness (Tootian & Parvar, 2022). In addition, the COVID-19 pandemic exposed the vulnerability of traditional
training systems and highlighted the need for flexible and agile TNA models (Hamouche, 2023).

Previous studies have explored various TNA frameworks, but many remain generic and lack contextual adaptation to the
unique cultural, technological, and safety-driven environment of Iran’s petroleum sector (Qaddafi et al., 2024; Solution Talent
Zoo, 2024). Existing approaches also often fail to establish strong connections between organizational philosophy, learning
objectives, performance evaluation, and practical implementation (Shahmohammadi et al., 2019). Addressing these gaps, this
study aimed to design and validate a comprehensive, context-specific TNA model tailored to project-based organizations in
Iran’s oil industry. The model integrates theoretical and practical dimensions while accommodating emerging trends such as
digitalization and strategic workforce planning (Aboulghasemi et al., 2023; Yeganehgi & Abdi Ghargani, 2024).

Methods and Materials

This research employed a mixed-methods design combining qualitative and quantitative approaches to develop and test a
robust TNA model. The qualitative phase included an extensive document review and thematic analysis using MAXQDA?24
software to extract factors influencing training needs in oil industry project-based organizations. Participants were 13 academic

experts, senior, and middle managers from the Research Institute of Petroleum Industry with a minimum of 15 years of
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experience and familiarity with the study topic. Data collection involved semi-structured interviews, which continued until
theoretical saturation was reached.

The analysis yielded eight dimensions, 34 components, and 117 indicators. These informed the initial conceptual framework.
In the quantitative phase, a descriptive—survey approach was used to test and validate the model. The population included all
employees of the Research Institute of Petroleum Industry, and using Cochran’s formula, a sample of 259 participants was
selected. Statistical analysis was performed to determine the significance and weight of each dimension and component within
the TNA model.

Findings

The analysis revealed four overarching dimensions for the final TNA model: philosophy and objectives, theoretical
foundations, evaluation system, and executive mechanisms. Each of these dimensions was composed of multiple
subcomponents derived from the thematic analysis and later validated quantitatively. Among the subdimensions, “planning and
implementing training programs” achieved the highest importance coefficient (0.943), while “analyzing training needs” had
the lowest (0.836).

The emphasis on the planning and implementation stage indicated that employees and experts value systematic execution
of training as a major determinant of success. They emphasized that ineffective or poorly structured training delivery has
historically been a weak link in organizational learning processes. The lower emphasis on initial needs analysis suggests that
many organizations still rely on informal methods or managerial intuition when identifying learning requirements.

The statistical validation confirmed the internal consistency and construct validity of the proposed model. Each of the four
main dimensions demonstrated significant factor loadings, supporting their relevance to effective TNA in project-based oil
organizations. Moreover, the integration of evaluation and feedback loops within the model was recognized as a critical
mechanism to ensure continuous improvement of training strategies.

Discussion and Conclusion

The findings underscore the need for a holistic, integrated approach to TNA that extends beyond merely identifying gaps to
actively translating them into well-planned, executed, and evaluated training interventions. The strong weight assigned to
“planning and implementing training programs” aligns with previous research indicating that training outcomes often fail when
implementation is fragmented or disconnected from the initial needs assessment (Ahmadi et al., 2025; Salehi Nia et al., 2024).
This also supports (Kazemi et al., 2022), who highlighted that industrial organizations require tighter integration between
diagnostic and operational stages to achieve tangible performance improvement.

The lower emphasis on “analyzing training needs” suggests ongoing challenges in adopting systematic diagnostic tools
within Iranian petroleum organizations, a concern echoed by (Diba & Noori, 2021) and (Tootian & Parvar, 2022). Many
organizations still rely on managers’ subjective judgments rather than data-driven insights. However, research such as (Bag et
al., 2021) and (Fatima et al., 2024) shows that advanced analytics and Al can transform this stage by providing precise and
predictive insights into workforce skill gaps. Incorporating such technologies could strengthen the less emphasized dimensions
and improve early-phase accuracy.

Moreover, the model’s structure reflects global best practices emphasizing agility and continuous feedback. This is
consistent with the perspective of (Kulmers-Gray & Associates, 2024) and (Qaddafi et al., 2024), who argue that project-based

environments require adaptive and learning-oriented TNA frameworks capable of evolving with dynamic project demands.
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The inclusion of evaluation and feedback systems resonates with (Shahmohammadi et al., 2019) and (Khajavandi et al., 2021),
underscoring the importance of linking training outcomes to strategic objectives and performance metrics.

Another contribution of the study lies in its contextualization to Iran’s oil sector. While international TNA models exist
(Solution Talent Zoo, 2024), they often overlook the local operational, cultural, and safety-specific challenges of Iranian
organizations. By incorporating insights from experienced industry professionals, the model bridges global knowledge and
local realities, aligning with calls from (Aboulghasemi et al., 2023) and (Delfan Azari et al., 2022) for context-sensitive HRD
strategies. Additionally, by integrating strategic workforce planning principles (Yeganehgi & Abdi Ghargani, 2024) and learning
organization concepts (Arabi, 2022), the model supports proactive skill development essential for long-term competitiveness.

Finally, the study advances the understanding of TNA in volatile and high-stakes industries by offering a validated, multi-
dimensional framework that integrates technology, strategy, and learning theory. By moving beyond static assessments and
fostering continuous improvement, the model contributes to organizational resilience and adaptability in a global energy market

that is rapidly shifting toward digitalization and sustainability.
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