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Abstract: Financial decision-making experiments should connect accounting evidence with investment,
financing, budgeting, and risk choices, yet conventional exercises often use static datasets, isolate analytical
steps, and provide delayed feedback. This paper presents the design and implementation framework of
an intelligent virtual simulation experimental system for financial decision-making intended for students
in finance, accounting, economics, management, and related business programmes. The proposed system
adopts a five-layer architecture comprising presentation, business service, intelligent analysis, data, and
infrastructure layers. Nine coordinated modules support scenario configuration, task management, financing
and investment simulation, budget and cost management, rule-based analysis, process tracking, assessment,
visualization, and administration. A closed-loop workflow links financial data acquisition, student analysis,
decision submission, simulation calculation, feedback, performance evaluation, and strategy adjustment.
The current study focuses on system architecture, functional design, implementation methodology, and a
prototype-level evaluation framework. Empirical performance and classroom effectiveness are reserved for
prototype deployment and controlled classroom studies under appropriate governance.
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1. Introduction

Financial decision-making requires learners to integrate accounting evidence with investment,
financing, operating, and risk choices. Simulations support repeated complex-skill practice "', while finance
and accounting cases connect models with decisions "', Adoption depends on resources, instructional
suitability, risk control ¥, and pedagogical coherence . This study presents a traceable design framework
for students in finance, accounting, economics, management, and related business programmes, together
with teachers and administrators.

2. Requirements and overall system architecture

Students analyze data and revise from feedback; teachers configure scenarios and criteria;
administrators manage identities, permissions, audits, and backup. Figure 1 separates presentation, business
services, intelligent analysis, data, and infrastructure. Services coordinate tasks, simulation, assessment,
feedback, and users; analysis applies transparent rules and summarizes risk and behaviour. Data and
infrastructure provide controlled records, computing, security, logging, and backup. Cross-cutting controls
support traceability . Evaluation criteria should be specified during prototype verification.
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Figure 1. Overall architecture of the intelligent virtual simulation experimental system.

3. Design of core functional modules

Nine proposed modules form the functional chain: Scenario Management; Financial Decision-Making
Task Management; Financing and Investment Simulation; Budget and Cost Management; Intelligent
Decision Analysis; Learning-Process Tracking; Assessment and Feedback'®; Data Visualization; and
System Administration. Together they connect versioned assumptions, objectives, calculations, indicators,
actions, criteria, trends, users, audits, and backup. Figure 2 links analysis, decision, simulation, feedback,
adjustment, and renewed analysis. Teachers configure and review, the system calculates and logs, and
students retain judgment "', Versioned submissions preserve comparison and feedback traceability.
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Figure 2. Closed-loop workflow of financial decision-making simulation.

4. Key technologies and implementation framework

Technology selection remains implementation-independent. A browser/server architecture can expose
versioned interfaces; servers validate access and inputs, while clients support interaction and visualization.
A relational model links scenarios, financial records, submissions, evaluations, and learning-process logs,
while append-only records preserve provenance. The scenario engine should separate parameters, formulae,
event rules, and evaluation rules. A configurable score may combine profitability, solvency, efficiency,
risk control, and task completion with teacher-defined weights. Required safeguards include role controls,
transport protection, credential hashing, least privilege, validation, audit, recovery, and data minimization.

5. System testing and application evaluation: Proposed evaluation protocol

No authenticated technical or classroom data are reported; evaluation is therefore a protocol, not an
empirical claim. Functional verification should cover normal, boundary, invalid-input, authorization, and
recovery cases; independent calculations should verify outputs; logs should preserve scenario, submission,
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rule, and feedback versions. Performance tests should record latency, concurrent access, and stability under
predefined workloads. Compatibility and security review should cover browsers, environments, roles,
sessions, malformed requests, audits, backup, and restoration. Future classroom studies should predefine
participants, consent, tasks, comparisons, outcomes, and user-perception measures. Public data may support
prototype simulation but not an actual classroom user test.

6. Discussion

The design may connect financial knowledge with risk-free practice, visible consequences, and
reviewable reasoning, consistent with simulation practice """ and learning analytics "*'. Evidence for
learning-analytics impact and adoption nevertheless remains limited ©'; a dashboard or rule engine does
not prove improved learning. Limitations include scenario validity, data quality, instructional fit, expert-
rule bias, unvalidated weights, privacy risk, and incomplete market shocks. Knowledge graphs, adaptive
analytics, digital twins, and generative Al remain future directions requiring governance and validation.

7. Conclusion

The study establishes five architectural layers, nine coordinated modules, and a closed workflow
linking scenarios, decisions, calculations, feedback, evidence, and revision. The implementation-
independent framework defines functional, security, traceability, and evaluation responsibilities. Empirical
performance and classroom effectiveness should be examined through prototype deployment, technical
verification, and controlled user studies.

Fundings

This work was supported by the China University Industry-University-Research Innovation Fund
Project (20231T046, 2024IT170) and the Innovation and Entrepreneurship Training Program for College
Students in Jingchu University of Technology (202511336004).

About the author

*Corresponding author: Yunxia Yu.

References

[1] O. Chernikova, N. Heitzmann, M. Stadler, D. Holzberger, T. Seidel, and F. Fischer, "Simulation-Based
Learning in Higher Education: A Meta-Analysis," Review of Educational Research, vol. 90, no. 4, pp. 499-541, 2020.
doi: 10.3102/0034654320933544.

[2] P. Marriott, S. M. Tan, and N. Marriott, "Experiential Learning - A Case Study of the Use of Computerised
Stock Market Trading Simulation in Finance Education," Accounting Education, vol. 24, no. 6, pp. 480-497, 2015.
doi: 10.1080/09639284.2015.1072728.

[3]J. Lean, J. Moizer, M. Towler, and C. Abbey, "Simulations and Games: Use and Barriers in Higher Education,"
Active Learning in Higher Education, vol. 7, no. 3, pp. 227-242, 2006. doi: 10.1177/1469787406069056.

[4] J. Radianti, T. A. Majchrzak, J. Fromm, and I. Wohlgenannt, "A Systematic Review of Immersive Virtual
Reality Applications for Higher Education: Design Elements, Lessons Learned, and Research Agenda," Computers &
Education, vol. 147, Art. no. 103778, 2020. doi: 10.1016/j.compedu.2019.103778.

[5] D. Arnott and G. Pervan, "A Critical Analysis of Decision Support Systems Research Revisited: The Rise of
Design Science," Journal of Information Technology, vol. 29, no. 4, pp. 269-293, 2014. doi: 10.1057/jit.2014.16.

[6] V. J. Shute, "Focus on Formative Feedback," Review of Educational Research, vol. 78, no. 1, pp. 153-189,
2008. doi: 10.3102/0034654307313795.

[71 J. A. Kulik and J. D. Fletcher, "Effectiveness of Intelligent Tutoring Systems: A Meta-Analytic Review,"
Review of Educational Research, vol. 86, no. 1, pp. 42-78, 2016. doi: 10.3102/0034654315581420.

[8] D. Ifenthaler and J. Y.-K. Yau, "Utilising Learning Analytics to Support Study Success in Higher Education:
A Systematic Review," Educational Technology Research and Development, vol. 68, no. 4, pp. 1961-1990, 2020. doi:

29



ISSN: 2424-8460(0)
Electronics Science Technology and Application (2026) Volume 13 Issue 3 2251-2608(P)

10.1007/s11423-020-09788-z.

[9] O. Viberg, M. Hatakka, O. Bilter, and A. Mavroudi, "The Current Landscape of Learning Analytics in Higher
Education," Computers in Human Behavior, vol. 89, pp. 98-110, 2018. doi: 10.1016/j.chb.2018.07.027.

[10] T. Sitzmann, "A Meta-Analytic Examination of the Instructional Effectiveness of Computer-Based
Simulation Games," Personnel Psychology, vol. 64, no. 2, pp. 489-528, 2011. doi: 10.1111/j.1744-6570.2011.01190.x.

[11] N. Marriott, "Using Computerized Business Simulations and Spreadsheet Models in Accounting Education:
A Case Study," Accounting Education, vol. 13, suppl. 1, pp. 55-70, 2004. doi: 10.1080/0963928042000310797.

30



	Design and implementation of an intelligent virtual simulation experimental system for financial decision-making

