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Purpose: This research aims to design a cognitive simulator framework for knowledge
management learning by utilizing cognitive sciences in organizational environments.
Methodology: A qualitative study with thematic analysis and semi-structured
interviews with experts in knowledge management, cognitive sciences, education, and
technology (snowball sampling) was conducted. Validity was confirmed through
participant review, and reliability was confirmed with an agreement coefficient of 82%.
Data analysis was carried out using MAXQDA software and Wolcott's stages.
Results: Eight main components were identified: introduction and objective, actors,
design and architecture, environment, educational content, evaluation methods,
development and updating, and performance and efficiency. From 120 basic themes, 32
organizing themes and 8 global themes were extracted. Effective learning requires
interactive activities, clear roles, knowledge sharing, continuous feedback, alignment
of objectives, and a simulated environment with risk and multi-level decision-making.
Discussion: This research is in line with the convergence of the three domains of
knowledge management, cognitive science, and educational simulation. This research
presents the first indigenous framework of a cognitive simulator for knowledge
management learning in Iran and the convergence of the three domains of knowledge
management, cognitive sciences, and educational simulation.

Conclusion: The presented framework can be used as a structured model for designing
cognitive simulators in knowledge management learning, and by increasing interaction,
participation, and experiential practice, it can significantly enhance the quality of
education and the knowledge capabilities of learners. This framework helps
organizations to make knowledge management learning processes realistic, person-
centered, and sustainable.
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Introduction

The body of an article always opens with an introduction. In recent decades, organizations have faced
environments characterized by increasing dynamism, uncertainty, and complexity, making knowledge the
most critical strategic resource for sustainable competitive advantage. Historically, knowledge management
focused mechanically on storing and transferring information; however, it has increasingly shifted toward
cognitive, dynamic, and human-centric models. The objective of this study is to design a comprehensive
conceptual framework for a cognitive simulator tailored specifically to knowledge management learning
within organizational environments. This framing is rooted in fundamental psychological theories of
information processing and experiential learning, with broad potential applications in corporate training
and therapeutic cognitive load management. The existing literature extensively covers cognitive simulators
in medicine, aviation, and crisis management; however, a significant knowledge gap remains regarding a
unified, localized framework specifically engineered for the cognitive processes underlying knowledge
management. This study hypothesizes that a structured, multi-layered cognitive simulator framework can
effectively bridge the gap between organizational knowledge workflows and individual cognitive learning
mechanisms. The target audience includes organizational leaders, training managers, and specifically
personnel within knowledge-based and military organizations, where rapid decision-making is critical. The
rationale for the qualitative thematic design used to investigate this goal lies in its capacity for theory
building and developing a deep understanding of the complex social practices involved in knowledge
sharing. The interpretative approach to inquiry illuminates the research objectives by extracting profound
cognitive and educational patterns directly from expert narratives, thereby capturing the nuanced reality of
organizational learning.

Methodology

This study utilized a qualitative mono-method research design grounded in interpretative philosophy and
an inductive approach, specifically employing thematic analysis. The sample consisted of 16 subject matter
experts. The materials used included a semi-structured interview protocol with open-ended conceptual
questions designed to capture diverse expert perspectives. The outcome measures focused on the extraction
of structural components, thematic networks, and operational requirements for a cognitive simulator. Data-
gathering procedures involved recording, transcribing, and coding in-depth interviews using MAXQDA
Analytics Pro. The investigation followed Wolcott’s three-step thematic analysis process: data reduction
(extracting 120 basic codes), data display (organizing into 32 intermediate themes), and conclusion drawing
(synthesizing into eight overarching themes). The research design ensured the protection of human
participants through informed consent and data anonymization, and the flow of participants continued until
theoretical saturation was reached.

Sampling Procedures

Participants were selected using purposive and snowball sampling methods. The sampling plan targeted
professionals with a minimum of five years of specialized experience in knowledge management, cognitive
science, and simulation design. The percentage of the sample that actually participated was 100% of the
final targeted cohort of 16 experts. Self-selection into the study did not occur, as individuals were
specifically recruited based on strict expertise criteria. Data collection occurred via in-person and online
settings across universities, research institutes, and large organizations during a cross-sectional timeframe.
Participants provided voluntary consent without specific financial payments. Ethical standards were
rigorously met through peer-reviewed interview protocols and continuous safety monitoring regarding data
privacy.
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Sample Size, Power, and Precision

The intended sample size was defined by the principle of theoretical saturation, which was achieved with a
sample size of 16 experts. Because this is a qualitative thematic study, traditional statistical power analysis
and precision of parameter estimates are not applicable. The sample size was determined by the depth and
redundancy of the qualitative data extracted, acting as the interim stopping rule for data collection.

Mixed methods research

This section addresses mixed methods research as required by the formatting guidelines. Because the
fundamental goals of this study were exploratory and theory-building, a strictly qualitative approach to
inquiry (interpretative thematic analysis) was used. A mixed methods design was not implemented;
therefore, the collection of quantitative empirical data, statistical mixed models, and the integration of
quantitative results were not applicable for generating specific theoretical insights into this framework.

Results

The thematic analysis of the collected data resulted in the identification of eight overarching themes
essential for the cognitive simulator framework: Introduction and Purpose, Actors, Design and Architecture,
Environment, Educational Content, Evaluation Methods, Development and Updating, and Performance and
Efficiency. The data are reported in sufficient detail to justify the conclusion that effective learning requires
an interactive environment, clear roles, and continuous feedback. Although this is a qualitative study
without statistical significance levels or effect sizes, all relevant results, including minority expert opinions
that counter conventional passive learning expectations, are integrated into the framework. Raw qualitative
data excerpts are available in the methodological documentation.

Simulator Definition:
Target Problems/Challenges

Learning Objectives:
Educational Goals

/~ End Users
f‘ Application Developers
Compatibility with

Modern Technologies Performance Usefs and " Educational Managers & Trainers
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Fig. 1. Cognitive simulator framework for knowledge management
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Table 1. Cognitive simulator framework

Overarching Themes

Organizing Themes

Introduction and Purpose

Simulator Definition: Specifying the types of problems or challenges the
simulator targets

Learning Objectives: Determining the educational goals and desired outcomes
of knowledge management learning

Users and Actors

End Users

Application Developers

Educational Managers and Trainers

Design and Architecture

Dependent Components: Identifying key components such as the user interface,
simulation engine, and database.

Cognitive Models: Selecting appropriate cognitive models for learning and
decision-making patterns

Environment

Realism: The level of realism in the simulation and how real-world scenarios
are simulated

Interactivity: Facilities for user interaction with the simulator and system

Educational Content

Knowledge Management Topics: Various areas of knowledge management that
need to be covered

Educational Resources: The type of content, resources, and educational
methods used in the simulator

Evaluation Methods

Evaluation Metrics: Standards and criteria used to evaluate user progress and
learning

Feedback Feasibility: Methods for providing feedback to users and improving
the learning experience

Development and

Scalability/Expandability: The ability to update and add new features based on

Updating feedback and scientific advancements

Data Monitoring: How data related to user performance is collected and

analyzed
Performance and Technical Efficiency: Speed, accuracy, and the system's dependence on

Efficiency resources
Compatibility with Modern Technologies: Ability to work with different

systems and new technologies
Discussion

The primary aim of this study, as articulated in the introduction, was to design a comprehensive cognitive
simulator framework tailored specifically for enhancing knowledge management learning in organizational
settings. Through a rigorous thematic analysis of expert interviews, we explored the intersection of
cognitive science, simulation technology, and knowledge management. The traditional paradigm of
knowledge management often relies on the mechanical, passive transfer of information, which is
increasingly insufficient for complex, dynamic organizational environments. By shifting the focus toward
a cognitive, user-centric approach, this study addresses a critical theoretical and practical gap. Ultimately,
the most important finding of our investigation is that an effective cognitive simulator for knowledge
management must seamlessly integrate eight foundational layers: purpose, actors, architecture,
environment, content, evaluation, continuous development, and technical performance, operating

synergistically rather than in isolation.
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Our findings are highly consistent with recent studies emphasizing the value of immersive and interactive
environments in cognitive development. For instance, research by Ploder et al. (2020) and M G (2024)
similarly demonstrated that realistic, scenario-based learning significantly reduces cognitive load while
enhancing problem-solving capabilities. Their work supports our conclusion that multimedia content and
interactive elements are vital for deep learning. Furthermore, our identification of immediate, personalized
feedback as a core driver of cognitive skill acquisition aligns perfectly with the findings of Sottilare (2024),
who highlighted feedback loops as essential for adaptive digital learning environments. However, our study
introduces a structural divergence from previous models that focus solely on isolated elements such as
technical infrastructure or user interface. While prior research, such as the work by Zbrishchak (2025),
pointed out the risks of cognitive distortion in mental modeling, our framework mitigates this by enforcing
continuous, real-time evaluation and modular updates. Inconsistent with some traditional models that treat
knowledge application as an automatic byproduct of knowledge storage, our findings argue that application
must be actively simulated and practiced.

The structural complexity of our eight-layer framework provides a holistic solution that transcends the
boundaries of standard educational technology literature. Unlike prior simulations, which were primarily
limited to aviation or medicine, this framework is natively adapted to the abstract, high-stakes nature of
organizational knowledge management. The integration of advanced artificial intelligence algorithms for
behavioral analysis and personalized learning pathways marks a significant theoretical advancement. By
emphasizing cross-device compatibility and scalable architecture, the proposed model ensures practical
viability in diverse organizational ecosystems. This comprehensive alignment of cognitive theories,
interactive simulation, and knowledge management principles provides a robust foundation for future
educational tools.

Conclusion

This study successfully designed a comprehensive eight-layer conceptual framework for cognitive
simulators in knowledge management, establishing that effective digital learning requires a synergistic
integration of realistic environments, multi-modal feedback, and robust modular architecture. By moving
beyond mechanical knowledge transfer to emphasize critical thinking, decision-making, and error
management in a simulated setting, this research demonstrates profound theoretical and practical
significance for modern corporate training. If implemented correctly, this framework models real-life
psychological phenomena such as collaborative problem-solving and cognitive load management,
confirming the proposition that knowledge application must be actively practiced. Drawing upon
established health policy benchmarks regarding occupational wellness and cognitive ergonomics, it is
highly recommended that organizations integrate these advanced cognitive simulations into their core
employee training protocols. Institutionalizing such environments not only aligns with safety monitoring
and mental health standards by reducing the stress associated with real-world high-stakes decision-making
but also fosters a culture of continuous, low-risk learning. These applications are strongly warranted to
protect the cognitive health and operational efficiency of the workforce. Future research must address
unresolved problems regarding the longitudinal retention of knowledge acquired through these platforms.
Targeted recommendations for subsequent studies include deploying predictive data-mining algorithms to
track user behavior patterns, exploring the distinct impacts of varying immersion levels (e.g., 2D versus
fully immersive Virtual Reality), and evaluating the real-world operational transfer of skills modeled in the
simulator. Addressing these issues will provide clear, unambiguous answers regarding the ultimate
empirical efficacy of cognitive simulators in dynamic organizational ecosystems.
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Fig. 1. Initial conceptual framework of the research.
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Table 3. Characteristics of experts participating in the in-depth interviews (n = 16).
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Fig. 2. Deductive codes were identified as the eight main domains of cognitive simulation.
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Table 4. Semantic units extracted from expert interviews.
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Table 5. Content analysis of the introduction and purpose areas.
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Table 6. Thematic analysis of the users and actors layer.
OLS5L 5 0L 4 Osaas Jdoss N J g

518 el oaid ol (yelie Gl oelas
oyl 9 ol sl B asSeolaiul olylasl g bajls
S s

Sty 5 Goygel

Ssete 9 90,553k
ol p ol
o)l lilwdaliy Plp s dxug 5 (>l
osls b, g Judow

0390 Loy

bl g ol
SIS g Sleyig,n

D39el Olaye 5 Ol e sSisel sbasly b
L R RCE S RCVTNYS
0ysbive g Jloin

selein | OMolas s
sl glaslaans b s sl sl 51 SO 0S50 5 OlalS oS das o OLES Jmass baanl el ssls 0L N sl 55 o5 4,500k

Ql:.yj»}ulﬂ.)w (V)}‘ugmzwj/u\)bubj (Y)c&l.@-v ulf)lS(\)sj.Jda JL;‘ a};MJ.dL.«J ‘HY w\)w‘ U’:'J") C".’.J’.’.J" d;)l{‘ 6‘]:
5ol Salu (08 ama asls Slaand i b 3 SlediS s (B 05,8 ol (6,50 sla s 5 sl dasl 1 33y S S

108



Strategic Management of Organizational Knowledge (2026) 9(3), 88-127

s 55 535 e LS5 adls Slasls b Sl GUSH 5 b oS il el s 355505l 33 5 6 lS 4t pslde |
L})JA LSLAL);'}‘) )l oalazul J.))‘) (.S)‘j‘élrf 6[.&‘)‘JJ\ “ J.QJ}AT sloal J‘.’."k“" BL (5‘)}» &2.1 QKMJW}; aS MJLSA QL.:.J Lhﬁ.‘.?l.i cdbLﬂML}f
by 5l L Gl b s 5 (ol Bt (Gl s et Slaysoa s Wlsly sla Sy anms O 5B, s (b
Olﬁf}g‘ﬂ#ch“)).))l:&‘é}i}wl AJ_YQ.LU:J':J(..1.,,.:.“:J,,Qw.:«u.?w)l.,:o\jLgﬂ)lSL;LaJL_LaﬂmjjﬂCﬁﬂw.wloj;a\d.x:ls
Caﬁj-:«-i B Q)UQ_: g)L,.vd..:J » L;\;.-A ylj‘}pT 6\.;!:4.414].; ‘))-\Jb céﬁ}l{' 8l s_b“)&? J}LMA e}; g)‘i‘ MJ@ OLis Waesls J.:L>J L‘f;)jﬁT
Sl g |y s iy Sl ?u;uwéwloiﬁlﬁuag @w)g..usw wﬂ)‘ugy}@yﬁbwﬁdlﬁ
Ul}"\)‘}ﬁf\ku)lﬁ? ;QJQJ')\ASVLS& >L>u_\ L_).”v AJ:?U)&‘}AL*J u..v‘\ -L‘;’L')‘J—;jji-j.)b e}ﬁ%w;{&\.@jo.’ujb JABJ‘AS

Sy e (1S S e (6 5S3k oS S 4 alg 03 53,5 e 3 Bl Sty

Table 7. Analysis of the content of the design and architecture layer.
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Table 10. Content analysis of the evaluation methods layer.
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Table 12. Analysis of the content of the performance and efficiency layers.
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