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Abstract

Objectives: Digital agility has become a critical capability for modern
organizations and requires effective interaction between humans and
emerging information technologies. Despite substantial investments in
advanced digital technologies, insufficient attention to cognitive and human
factors may undermine the effectiveness of digital transformation initiatives.
This study aimed to develop a structural model of human cognitive interaction
with emerging information technologies to enhance organizational digital
agility from a human factors engineering perspective.

Methods: A mixed-methods approach with an exploratory sequential design
was employed. In the qualitative phase, 16 experts in human factors
engineering, cognitive science, information technology, and digital
transformation were selected through purposive sampling and participated
in semi-structured interviews. The data were analyzed using thematic
analysis. In the quantitative phase, the conceptual model was tested using a
researcher-developed questionnaire administered to a sample of 378
participants, including managers and employees of Digikala Company. The
data were analyzed using Structural Equation Modeling (SEM) in LISREL
software (version 8.8).

Results: The qualitative findings identified 5 main themes and 26 sub-themes.
The quantitative results indicated that the proposed model demonstrated
satisfactory fit indices (x?/df=2.36, GFI=0.92, CFI=0.95, RMSEA=0.060, and
SRMR=0.055). All dimensions of the model had positive and significant effects
on organizational digital agility. Among them, organizational enablers had the
strongest effect ($=0.46).

Conclusion: The findings revealed that digital agility emerges from integrating
users’ cognitive capabilities, advanced information technologies, human
factors, and organizational infrastructures. The proposed model offers a
practical framework for enhancing digital agility and improving the success of
digital transformation initiatives in organizations.
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Extended Abstract

Background and Objective

Digital transformation has now become one of the
important drivers of organizational survival and
competitiveness. Large-scale investments in
technologies, such as intelligence, machine learning,
and big data analytics, are not in themselves a
guarantee of success; rather, digital agility—the ability
to respond quickly and flexibly to environmental
changes—depends on the effective interaction
between humans and these technologies. However, a
review of the literature shows that most studies have
either focused on technical dimensions or have
examined human factors in isolation, and a unified
model that simultaneously incorporates users'
cognitive capabilities, the characteristics of new
technologies, cognitive ergonomics requirements, and
organizational infrastructure has been less developed.
This gap can lead to increased load, decreased
technology acceptance, and reduced flexibility.
Therefore, the present study aimed to design and
validate a model of cognitive interaction between
humans and new information technologies to enhance
an organization's digital agility using a human factors
engineering approach.

Materials and Methods

This research was conducted in two phases using a
mixed-methods approach with a sequential
exploratory design. The qualitative phase included
interviews with 16 experts, including academia and
executive managers specializing in human factors
engineering, digital transformation, information
technology, and intelligent systems. The sampling
methods used were semi-structured, purposive, and
snowball sampling. Data analysis was performed
using Braun and Clarke's six-step method and
MAXQDA software (version 2020), identifying 26 sub-
themes within 5 main themes that formed the study's
conceptual framework. In the subsequent
guantitative phase, the qualitative model was tested
using a survey and covariance-based structural
equation modeling (CB-SEM). The statistical
population included employees from Digikala’s
Information Technology, Product Development,
Human Resources, and Data Analysis departments.
The sample size was calculated using Cochran's
formula to be 384, and ultimately, 378 analyzable
guestionnaires were collected. The research
instrument was a 64-item questionnaire developed
by the researcher, based on the qualitative phase.
Content validity was confirmed via CVR and CVI
indices, and construct validity was verified through
confirmatory factor analysis. Reliability was
established with Cronbach's alpha (all dimensions
above 0.89) and composite reliability (CR). Data
analysis was conducted using LISREL software
(version 8.8) and bootstrapping techniques. The
model’s fit was assessed using the x?/df, GFI, CFl,
RMSEA, and SRMR indices.

Results

The qualitative analysis yielded five main themes:
“Users' Cognitive Capabilities” (cognitive flexibility,
effective information processing, and data-driven
decision-making), “Characteristics of Modern
Information Technologies” (artificial intelligence, big
data analytics, automation, and system integration),
“Human factors and cognitive ergonomics” (trust in
technology, reduced mental load, digital self-efficacy,
and  technology  acceptance),  “Organizational
Infrastructures and Platforms” (transformational
culture, transformational leadership, knowledge
management, and human capital empowerment), and
“Organizational Digital Agility” (speed of response to
change, continuous innovation, and operational
flexibility). In the quantitative section, confirmatory
factor analysis indicated a satisfactory fit of the
measurement model; all item loadings were significant
and above 0.60, and convergent validity (AVE > 0.50)
and composite reliability (CR > 0.70) were confirmed.
Path analysis showed that all four dimensions had a
significant, positive effect on digital agility. The
standard path coefficients and t-statistics for each path
were as follows: organizational infrastructures and
platforms (0.46, 15/7); features of modern information
technologies (0.39, 72/6); human and cognitive
ergonomic factors (0.31, 84/5); and users' cognitive
capabilities (0.24, 38/4). Thus, the greatest impact was
attributed to organizational infrastructure, followed by
modern information technologies, ergonomic factors,
and, finally, employees' cognitive capabilities. These
results confirm the multidimensional nature of digital
agility and the necessity of synergy among people,
technology, and the organization.

Discussion

This research's main finding is the development and
validation of a model demonstrating that digital agility
results from the systematic interaction of the four
constructs. The leading organizational infrastructure,
with a coefficient of 0.46, emphasizes the significance
of factors like digital culture, transformational
leadership, and knowledge management, confirming
that structural readiness is essential for digital maturity.
A coefficient of 0.39 for emerging technologies
indicates that artificial intelligence and big data
analytics speed up agility when implemented within a
human-centric approach. The notable influence of
human factors and cognitive ergonomics (0.31)
highlights the importance of designing technology that
aligns with users' mental capabilities and minimizes
cognitive load. Although cognitive capabilities have the
lowest coefficient (0.24), their impact remains
significant, suggesting individual skills alone are less
influential  without supportive structures and
technologies and have a more limited impact on
organizational agility. These findings are consistent
with previous research in the field of human-centric
digital transformation. The study's limitations include
its single-organization implementation and reliance on
self-reported data. Future research might explore how




moderating variables, such as digital maturity or digital
leadership, affect outcomes.

Conclusion

Sustainable digital agility results from a well-
coordinated combination of employees' cognitive skills,
cutting-edge information technology, ergonomic
interaction design, and supportive organizational
infrastructures. This research indicates that, unlike one-
dimensional perspectives focused only on technology
deployment for digital transformation, soft factors such
as a culture of transformation, transformational
leadership, and human-centered system design are
more significant in predicting digital agility. The high
coefficient for organizational infrastructures (0.46)
suggests that without the appropriate -cultural,

managerial, and structural foundations, investing in
artificial intelligence and data analytics won't enhance
an organization's agility. To achieve successful digital
transformation, organizations should not rely solely on
technology. Instead, they must also focus on enhancing
culture, leadership, and human-centered design to
establish a foundation for ongoing agility. The proposed
model can serve as a practical framework to assist
managers allocate resources effectively, design
employee cognitive development programs, optimize
user interfaces using cognitive ergonomics principles,
and redesign agile organizational structures. This
framework, with its systemic perspective, provides a
roadmap for developing agile, innovative, and
competitive digital organizations within the digital
economy.
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