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Abstract:

This study aimed to design a systematic and context-specific model for developing auditors’ data literacy to facilitate effective
responses to digital transformation and emerging data-driven auditing challenges. This applied qualitative study employed
the systematic grounded theory approach developed by Strauss and Corbin. The participants comprised 15 academic and
professional auditing experts in Iran who were selected during the second half of 2024 through purposive and snowball
sampling until theoretical saturation was achieved. Data were collected through in-depth, semi-structured interviews lasting
approximately 45—-70 minutes. The interview data were analyzed through open, axial, and selective coding and the constant
comparative method. The trustworthiness of the findings was established through participant validation, recording and
repeated review of the interviews, parallel coding by researchers, and intercoder agreement analysis. The intercoder
reliability coefficient was 0.91, indicating satisfactory consistency in the coding process. The analysis generated 6 major
dimensions, 16 axial categories, and 48 concepts. Regulatory expectations and legal challenges, the data-driven economy,
and the digital transformation of auditing emerged as causal conditions. Digital-era auditing standards, restrictions on access
to financial data, the relationship between academia and the auditing profession, and digital audit-processing tools
constituted the contextual conditions. Big data, blockchain and data security, and audit automation were identified as
intervening conditions. The central phenomenon involved developing auditors’ data literacy through financial and business
data analysis and the application of artificial intelligence and machine learning. Data-driven risk management and the
development of auditors’ analytical skills emerged as the principal strategies. The sustainability of audit firms in the digital
era was identified as the ultimate consequence of implementing these strategies. Developing auditors’ data literacy requires
an integrated approach encompassing the revision of auditing standards, investment in technological infrastructure, stronger
university—profession collaboration, continuous professional education, and the implementation of data-driven risk-
management mechanisms. The proposed model can improve audit accuracy, efficiency, transparency, and reliability while
strengthening the long-term sustainability and adaptability of audit firms in increasingly complex digital environments.
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Extended Abstract

Introduction

The rapid expansion of digital technologies has fundamentally transformed the generation, storage, processing, and
interpretation of financial information. Organizations now produce large volumes of structured, semi-structured, and
unstructured data through accounting systems, digital transactions, enterprise platforms, online communications, cloud-
based infrastructures, and automated operational processes. In this environment, data have become a strategic resource for
decision-making, risk assessment, internal control, financial reporting, and assurance services. Real-time analytics provide
organizations with the capacity to identify emerging patterns, respond more quickly to environmental changes, and improve
the quality of managerial and professional judgments (Chandel, 2024). Accordingly, the accounting profession is increasingly
moving beyond conventional recording and retrospective reporting toward predictive analytics, intelligent decision support,
and continuous monitoring (Yusuf & Muyiwa, 2024). This transformation has also changed the nature of auditing, as
traditional procedures based on manual document inspection, limited sampling, and periodic review are no longer sufficient
for dealing with the volume, velocity, variety, and complexity of contemporary financial data. Big data techniques allow
auditors to analyze broader populations of transactions, identify unusual patterns, detect anomalies, and improve fraud-risk
assessment (Gepp et al., 2018). Prior research has also shown that big data analytics can improve the speed, accuracy,
transparency, and usefulness of financial reporting processes (Yazdanizadeh & Mohammadzadeh, 2016), enhance the quality
of audit reports and the detection of financial irregularities (Sabri & Zamel, 2017), and transform the structure and timing of
financial reporting (Tafti & Haghshenas, 2016). In the public sector, the effective use of big data can strengthen the qualitative
characteristics of financial information and improve organizational accountability (Kalateh et al., 2025), while in social
auditing it can support transparency, stakeholder oversight, and broader evaluations of organizational performance (Mehrabi
Samani, 2017). However, the realization of these benefits depends substantially on auditors’ capacity to understand,
evaluate, analyze, and communicate data. Auditor data literacy therefore represents a multidimensional professional
competency that encompasses the ability to identify relevant data, assess data quality, select appropriate analytical
techniques, use digital tools, interpret outputs, and integrate analytical evidence into professional judgment. A normative
framework for auditor data literacy emphasizes that technical competence alone is insufficient and that auditors must also
understand data provenance, data structure, analytical limitations, governance requirements, and the implications of data-
based evidence for audit decisions (Appelbaum et al., 2021). The importance of this competency becomes even more
apparent when the behavioral dimension of auditing is considered. Audit judgments are influenced by cognitive processes,
professional experience, organizational conditions, and the way evidence is presented and interpreted (Asay et al., 2022;
Libby & Thorne, 2018). Emotional, organizational, and spiritual intelligence may affect auditors’ professional judgments and
decision-making quality (Ahmadi & Pourzamani, 2024), while strategic intelligence may improve audit quality by
strengthening environmental awareness, anticipation, and adaptive decision-making (Setayesh et al., 2025). Empirical
evidence further suggests that the use of big data can enhance auditors’ risk assessments and professional judgments when
they possess the skills required to interpret analytical evidence appropriately (Shiri et al., 2023). Similarly, the use of simulated
big data environments in accounting education can improve learners’ ability to identify fraud indicators and analyze complex
financial patterns (Diyanti Deilami et al., 2024). Artificial intelligence has intensified the need for such capabilities. Machine-
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anomalies, predict financial risks, and support continuous auditing. Foresight studies indicate that artificial intelligence will
substantially reshape audit procedures, evidence collection, fraud detection, and professional roles (Azizi, 2025). Al-driven
and data-intensive auditing can also promote intelligent assurance, continuous monitoring, and the long-term sustainability
of audit services (Senturk, 2025). Similar developments in management accounting show that artificial intelligence can
improve analytical performance, forecasting, and managerial decision support (Hamidian & Abedini, 2025). Nevertheless, the
adoption of artificial intelligence creates new concerns related to transparency, explainability, accountability, bias, and trust.
Effective professional reliance on intelligent systems requires mechanisms that enable users to evaluate the quality of
algorithms, the validity of training data, and the reliability of automated outputs (Paliszkiewicz & Goluchowski, 2024). Ethical
competence is equally important because auditors must protect independence, confidentiality, impartiality, and professional
responsibility when working with digital information (Rahmani & Razavizadeh, 2015). Blockchain technology has also
introduced new opportunities for traceability, transparency, distributed recordkeeping, and real-time assurance, while
simultaneously requiring auditors to understand decentralized systems, smart contracts, and technology-related controls (Liu
etal., 2024). At the same time, the increasing use of sensitive financial and personally identifiable data has amplified concerns
regarding cybersecurity, privacy, unauthorized access, and data governance (Sultana & Emran, 2024). Legal and regulatory
restrictions may also limit auditors’ access to comprehensive financial data, particularly where organizations are concerned
about confidentiality or the misuse of information. Research on big data in public-sector accounting information systems
indicates that supportive regulation, standardized procedures, and clear governance arrangements are necessary for its
effective implementation (A'Rab Mazar Yazdi & Moradi, 2015). Other studies have identified inadequate infrastructure,
limited access to high-quality data, the absence of integrated standards, and insufficient technical expertise as major barriers
to the use of big data in accounting and financial reporting (Arefnia & Zare, 2015). The adoption of data-intensive tools also
depends on perceived usefulness, ease of use, technological readiness, and positive user attitudes (Qazavi, 2022). Moreover,
big data may be viewed simultaneously as an opportunity to enhance professional value and as a threat to traditional
accounting roles, thereby generating organizational resistance and uncertainty (Richins et al.,, 2017). Contemporary
accounting research therefore emphasizes the need to redefine professional competencies, develop analytical capabilities,
and create a culture of continuous learning (Gholipour & Ahmadani, 2024). International evidence similarly indicates that big
data analytics can improve forecasting, risk management, and decision speed, but only when organizations invest in analytical
infrastructure and human capabilities (Masuke et al., 2025). The identification of fraud and unethical financial behavior also
requires auditors to combine analytical evidence with ethical and professional judgment because fraudulent conduct is
influenced by individual, organizational, and environmental factors (Kashani Amin et al., 2025). Qualitative accounting
research further demonstrates the value of examining professional experiences and institutional contexts when developing
models for emerging accounting phenomena (Hoque et al., 2017). Despite these advances, prior studies have generally
focused on individual technologies, adoption barriers, performance consequences, or general competency frameworks. A
comprehensive and context-sensitive model explaining the causal conditions, contextual factors, intervening conditions,
strategies, and consequences associated with the development of auditors’ data literacy remains underdeveloped,
particularly in the Iranian auditing environment. Therefore, this study aimed to design a grounded theory model for
developing auditors’ data literacy to address data-driven challenges.

Materials and Methods
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This applied qualitative study was conducted within an interpretive paradigm and employed the systematic grounded
theory approach. The study population consisted of academic experts and experienced auditing professionals in Iran who
possessed substantial knowledge of auditing, digital technologies, data analytics, or professional education. Participants were
selected through a combination of purposive and snowball sampling. Initially, experts with relevant academic publications,
professional experience, or executive responsibilities were identified, after which additional participants were introduced by
earlier interviewees. Data collection continued until theoretical saturation was achieved, resulting in a final sample of 15
participants. Data were collected during the second half of 2024 through in-depth, semi-structured interviews conducted
either face-to-face or by audio communication, depending on participant availability. Each interview lasted approximately 45
to 70 minutes. Before each interview, participants received a brief explanation of the study purpose, research questions, and
interview process. With their consent, interviews were recorded and transcribed verbatim. Data collection and analysis
proceeded concurrently. The transcripts were analyzed through open, axial, and selective coding and the constant
comparative method. During open coding, meaningful units were identified and assigned initial conceptual labels. Similar and
overlapping codes were subsequently grouped into higher-order categories through focused and axial coding. Relationships
among causal conditions, contextual conditions, intervening conditions, the central phenomenon, strategies, and
consequences were then examined. Selective coding was used to integrate the categories around the central phenomenon
and develop the final paradigmatic model. Credibility was strengthened through prolonged engagement with the data,
participant clarification during interviews, repeated review of transcripts, parallel coding by two researchers, and intercoder
agreement analysis. Approximately 20% of the interviews were independently recoded, and the intercoder reliability
coefficient was calculated as 0.91, indicating satisfactory coding consistency.

Findings

The analysis resulted in the identification of six principal dimensions, 16 axial categories, and 48 underlying concepts. The
causal conditions included regulatory expectations and legal challenges, the data-driven economy and its influence on
auditing, and digital transformation and adaptation strategies in auditing. These categories reflected the increasing
complexity of financial regulations, the growing role of data in economic decisions, changes in business models, and the
declining adequacy of conventional audit methods. The contextual conditions consisted of auditing standards in the digital
era, challenges in accessing financial data, the relationship between universities and the auditing profession, and digital tools
for processing audit data. These conditions represented the institutional, educational, technological, and regulatory
environment within which data literacy could be developed. The intervening conditions included big data and its role in
auditing, blockchain and data security, and automation in audit processes. These factors could either facilitate or restrict the
implementation of data-driven auditing, depending on the quality of infrastructure, governance systems, professional
readiness, and available technical expertise. The central phenomenon comprised auditors’ data literacy, financial and
business data analysis, and the application of artificial intelligence and machine learning in auditing. Auditor data literacy was
reflected in the ability to use analytical tools such as Excel, Power B, ACL, Tableau, Python, R, and Alteryx; apply data-mining
and natural-language-processing techniques; evaluate structured and unstructured financial data; identify hidden patterns;
and use machine-learning algorithms to detect fraud and assess financial risks. Two principal strategies emerged from the
analysis. The first was data-driven risk management, which included the development of analytical risk models, the

assessment of risks associated with large financial datasets, and the strengthening of control frameworks for sensitive data.
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The second was the development of auditors’ analytical capabilities through specialized training, continuous professional
education, practical skill-development programs, and greater familiarity with digital auditing tools. The principal consequence
of these strategies was the sustainability of audit firms in the digital era. This consequence encompassed increased efficiency
and effectiveness, stronger internal controls, improved audit quality, enhanced organizational adaptability, and the
development of long-term growth strategies for audit institutions operating in data-intensive environments. The final
paradigmatic model indicated that regulatory, economic, and technological pressures generate the need for stronger auditor
data literacy; contextual and intervening factors shape the implementation process; and coordinated risk-management and
skill-development strategies lead to more sustainable audit firms.

Discussion and Conclusion

The findings demonstrate that auditor data literacy is not merely a technical skill or an isolated educational requirement;
rather, it is a multidimensional professional capability embedded in legal, organizational, technological, and institutional
conditions. The model shows that the need for data literacy originates from structural changes in the auditing environment,
including the growing complexity of financial information, increasing regulatory expectations, digital business models, and
the widespread use of intelligent systems. Consequently, the development of data literacy cannot be achieved through
occasional software training alone. It requires a coordinated framework that combines technical knowledge, critical thinking,
professional judgment, ethical awareness, data governance, and continuous learning. The results also indicate that the
effectiveness of data-driven auditing depends heavily on contextual support. Updated auditing standards, reliable access to
financial data, stronger collaboration between universities and the profession, and appropriate analytical infrastructure are
necessary for auditors to use digital tools responsibly and effectively. Without such conditions, even highly motivated auditors
may be unable to integrate advanced analytics into their work. Big data, blockchain, artificial intelligence, and automation
were found to have a dual role. They can improve efficiency, expand audit coverage, facilitate fraud detection, and strengthen
risk assessment; however, they can also create new risks associated with data quality, cybersecurity, algorithmic bias,
excessive reliance on automated outputs, and unclear professional accountability. Therefore, the proposed model
emphasizes the need for auditors to retain critical oversight and professional skepticism when using technology. Data-driven
risk management and analytical skill development emerged as the most important strategic responses. Audit firms should
establish structured training pathways, competency standards, data-quality controls, algorithm-validation procedures, and
interdisciplinary teams involving auditors, data analysts, and information-technology specialists. The sustainability of audit
firms in the digital era depends on their ability to adapt their services, workforce capabilities, quality-control systems, and
governance structures to a rapidly changing technological environment. Overall, the grounded theory model developed in
this study provides an integrated explanation of how auditors’ data literacy can be strengthened and how such development
may improve audit accuracy, transparency, efficiency, professional adaptability, and institutional sustainability. The model
can serve as a conceptual basis for professional bodies, audit firms, universities, and policymakers seeking to facilitate a

systematic transition from conventional auditing toward responsible and sustainable data-driven assurance.
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