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KACAJIMA UHTEJUVIEKTTHH HEI'M3UH/JIE BAHKTBIH KbIBMATKEPJIEPUHUH
BUJINM BEPYY CUCTEMACBIH U3NJ1100: CAH APAJIBIK DT'U3JIEP
TEXHOJIOTI'UACBIHBIH HETU3NH/AE CUMYJIALHUAJIBIK TAJI1OO0

Annoranusi. XKacanma unTeweKT (Al) TEXHOJOTHSACHIHBIH T€3 OHYTYIIy MEHEH OaHK
WHIYCTPHUSCH CaHAPUIITUK TpaHCHOpPMAIMSHBIH YeK apachl Karapbl ©3 KbI3MaTKepiepuHUH Al
MYMKYHUYJIYKTOPYHO >KOTOPKY TajlanTap/bl Koiay. BUpok, OKyTyyHYH calTTyy MOJENIepUHIE
MPAKTUKAIBIK, YOMYIYY KaHa TYpyKTYYJIyK >KOK, ajap TaTaal jkaHa JailbiMa e3repyl Typyydy
(uHAHCBHUIBIK OM3HEC CLIEHApHINIEpUHHUH TaJlallTapblH KaHaaTTaHJbIpa andaiT. byn usunnee, 6aHk
KbI3MaTKepJIepuHe OarbITTaliraH, CaHAPUIITUK 3TU3 TEXHOJOTMSIHBIH HEeTu3uHAe Al umreTwireH
Oounum Oepyy cucTeMachlH u3uiaereH. MoaenbaemTupyy miaTpopMacklH Kypyy MEHEH peainyy
IyiHemery OHW3HEC CIICHapHiJIepd BHUPTyaJAlITRIPhUITaH JaHa Kbi3MaTkepiepre Al MeHeH
OaiiaHbIIIKaH OMIMMIN JKaHa KOHAYMAOPAY a3blpaak TOOOKEIAMK YeHpecyHIe YHPeHYYre *kaHa
KOJIJIOHYyTa >kapAaM OepreH MHTEPaKTUBAYY TPEHHUHTAEp oTKepyiaay. N3uinaee MyKTaxabIKTapabl
TaJN100, CUCTEMaHbI 10JI000PII00 jKaHa CUMYJISIUSIIBIK SKCIIEPUMEHTTEPAN OUPUKTUPTEH BIKMaHbI
KOJIJIOHTOH. HaTelikanap kepcoTkeHoi, ciucTeMa Kbi3MaTkepiepaAuH Al OMiInMUH, onepanusibiK
3¢ GdeKTUBIYYAYTYH KaHa KeWreWnepAy 4Yeduyy KOHIYMAOPYH KbIila >KaKIIBIPTHIN, XyMYIIKa
BIHTAIAIYYy JKaHa OKYY/JaH KaHaaTTaHyy arblHaH MBIKTBI KOPCOTKYUTOPre 33 60iay. byn usunnee
0aHK TapMarblHa TaJaHTTAPAbl OHYKTYPYY YUYH WHHOBAIMSIIBIK JKOJITY TaHa KaMChI3 KbUIOACTaH,
OILIOHJION 371 KapXKbl CEKTOPYH/AA CAHAPUIITUK OMIMM Oepyy CUCTeMalapblH WITEPUIIECTYY *KaHa
KOJIZIOHYY YUYH LIUJITEME CYHYLITAMT.
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NCCIEJOBAHUE CUCTEMbI OBPA30BAHUSA BAHKOBCKHUX CJIY/KALLIUX HA
OCHOBE UCKYCCTBEHHOI'O HHTEJIJIEKTA: UMUTAILIMOHHBIN AHAJIU3 HA
OCHOBE TEXHOJIOI'MU [IU®POBBI X IBOMHUKOB

AHHOTanusi. B yCIOBHSAX CTPEMHUTENBHOTO pa3BUTUS TEXHOJIIOTHH HMCKYCCTBEHHOTO
unreuiekra (M) 6ankoBckas O0Tpacib, ABISSACH MEPEIOBBIM 3BEHOM LU(POBON TpaHChOpMaluy,
NpPEIbABISET MOBBIIICHHbIE TPEOOBAaHUS K BO3MOMKHOCTSAM CBOMX COTPYIHHMKOB B oOmactu MU.
OpHako TpagUIMOHHBIM MOJIENIAM OOYYEHHUSI HE XBaTaeT MPAKTUUYHOCTH, MOTPYKEHHUsS B MPOLECC
00y4YeHHs U YyCTOMYMBOCTH, YTO J€JaeT MX HECIOCOOHBIMHM OTBeYaTh TPEOOBAHUSAM CIIOKHBIX M
MOCTOSIHHO MEHSIOLINXCS (PMHAHCOBBIX OM3Hec-clieHapueB. J[aHHOe McclieloBaHUE, MMOCBSILIEHHOE
O0aHKOBCKMM COTPYIHHMKAM, HM3y4aJo cuUCTeMy oOydeHus ¢ npumeHeHueM MU, ocHOBaHHYIO Ha
TEXHONOTUM UU(MPOBBIX ABOHHHKOB. C MOMOIIBIO IIaTGOPMBI  MOJEIMPOBAHUS  ObLTH
BUPTYaJU3UPOBAHbI peajibHbIC OU3HEC-CLIIEHAPUU U MPOBEACHO HHTEPAKTUBHOE 00YUYEHHUE, TIOMOTast
COTPYAHHMKAaM OCBaWBaTh M MPHUMEHATh 3HAHMUS W HaBBIKHU, CBsi3aHHbIE ¢ VM, B yCIIOBHSIX HH3KOTO
pucka. B wuccienoBaHMM  MCIIONB30BAJICA METOJ, COYETAIOUIMI aHAIW3 MOTPEOHOCTEH,
IPOCKTHPOBAHNE CUCTEMBl M UMHUTALMOHHBIC YKCTIEPUMEHTHI. Pe3ynbTaThl MoKa3alim, 4To CHCTEMa
3HAYUTEIBHO YIYy4IWIa 3HAHUS COTPYIHHUKOB B oOmactu MU, oneparnuonHyo 3h(eKTHBHOCTh U
HaBBIKH pEUICHUs TpoOJIeM, MPOIEMOHCTPUPOBAB BBIAAIOIINECS PE3YJIbTATHI C TOYKH 3PEHHS
ajanTanud K paboTe W YIOBIECTBOPEHHOCTH oOydeHWeM. JlaHHOE ucCcleloBaHHE HE TOJBKO
npejUiaraeT WHHOBAIMOHHBINA TTOAX0]] K Pa3BUTHIO TAaJaHTOB B OAHKOBCKOW cdepe, HO U CIYKHT
NPUMEPOM ISl TIPOIBIDKEHUS] W MPHUMEHEHHS CHCTEM IU(PPOBOro 00pa3oBaHHs B (HUHAHCOBOM
CEeKTope.

KnioueBble c10Ba: rocy1apcTBeHHbIE OONBHUIIBI, yIIpaBieHUe 3P PEeKTUBHOCTHIO, cUCTEMa
noKasaTesnel, HH(pOopMaTH3aINs, MEXaHI3M CTUMYJIHPOBAHHUSL.
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RESEARCH ON AI-ENABLED EDUCATION SYSTEM FOR BANK EMPLOYEES:
SIMULATION ANALYSIS BASED ON DIGITAL TWIN TECHNOLOGY

Abstract. With the rapid development of artificial intelligence (AI) technology, the banking
industry, as a frontier of digital transformation, has placed higher demands on its employees' Al
capabilities. However, traditional training models lack practicality, immersion, and sustainability,
making them unable to meet the demands of complex and ever-changing financial business scenarios.
This study, focusing on bank employees, explored an Al-enabled education system based on digital
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twin technology. By constructing a simulation platform, real-world business scenarios were
virtualized and interactive training was conducted, helping employees learn and apply Al-related
knowledge and skills in a low-risk environment. The study employed a method combining needs
analysis, system design, and simulation experiments. Results showed that the system significantly
improved employees' Al knowledge, operational efficiency, and problem-solving skills, with
outstanding performance in terms of job adaptability and learning satisfaction. This study not only
provides an innovative path for talent development in the banking industry but also offers a reference
for the promotion and application of digital education systems in the financial sector.

Key words: public hospitals, performance management, indicator system, informatization,
incentive mechanism.

INTRODUCTION. In recent years, the application of artificial intelligence (Al) in the
banking industry has continued to deepen. From intelligent customer service to risk control, from
robo-advisory to compliance oversight, Al is profoundly transforming traditional business models.
With the acceleration of digitalization, the banking industry has an urgent need for employees to
develop Al capabilities [3, p. 651-663]. However, current bank employee training remains largely
limited to traditional classroom lectures and case studies, lacking real-world scenarios and immersive
learning experiences [1, p. 688—693]. This results in limited training effectiveness and hinders the
rapid transfer and application of employee skills. Against this backdrop, the rise of digital twin
technology has brought new opportunities to banking education and training. Digital twins can create
highly realistic work scenarios through real-time mapping between virtual and real environments,
enabling learners to practice and explore in a virtual environment. This not only avoids the risks
associated with actual operations but also enhances learning engagement and effectiveness [4, p. 300—
305].

1. Al Capability Demand and Education System Development in the Banking Industry

1.1 Digital Transformation in the Banking Industry and Al Capability Demand

Against the backdrop of global digital transformation, the banking industry has become one of the
sectors with the most extensive application of artificial intelligence. In recent years, China's banking
industry has seen a continuous increase in its investment in digital transformation. According to the
"Banking Industry Development Report (2024)" released by the China Banking Association, over
87% of commercial banks have already implemented Al technologies in risk management, customer
service, and robo-advisory [9, p. 1248—-1271]. However, despite the continuous improvement in the
overall level of Al application in banks, significant gaps remain in the competency structure of
employees in specific positions. For example, customer service personnel need to master Al-assisted
customer interaction tools, mid- and back-office risk control personnel require data modeling and
analysis capabilities, and management places greater emphasis on Al-based strategic decision support
[8, p. 250-271]. Currently, most bank training systems still focus on theoretical explanations and case
studies, lacking practical simulations and real-time interaction. As a result, employees are often
unable to fully utilize the potential of Al tools when facing real-world business situations [2, p. 1-5].
Table 1-1 Bank Job Roles and Required ATl Competencies

. . C t G
Job Role Required Al Competencies urren ap
Level
Customer Service Al-based chatbot operation, sentiment analysis High
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Current Gap

Job Rol Required AI C tenci
ob Role equire ompetencies Level

Risk Control Officer | Data mining, predictive modeling, anomaly detection | Medium-High

Intelligent recommendation systems, portfolio

) ) Medium
simulation

Financial Advisor

Al model training, algorithm optimization, system

IT/Tech Staff . .
Integration

Low-Medium

Managers/Executives | Al-driven decision support, business intelligence High

1.2 The Basic Framework of Al-Enabled Education

Al-enabled education is a new model that deeply integrates artificial intelligence technology with
education and training. Through intelligent recommendations, personalized learning paths, and
simulations, it provides learners with a more efficient and practical learning experience [1, p. 688—
693]. Banking employee training has significant industry specificities: on the one hand, complex
business scenarios and low risk tolerance require employees to possess both theoretical knowledge
and high practical skills [3, p. 651-663]. On the other hand, with the accelerated digitalization of
banks and the frequent iteration of new technologies, employees must possess the ability to
continuously learn and adapt quickly. Compared to traditional classroom-based training, Al-enabled
education enables personalized and dynamic learning through intelligent learning platforms and
virtual simulation environments, significantly improving training efficiency and effectiveness [4, p.
300-305].

Table 1-2 Traditional Training vs Al-empowered Training in Banks

Aspect Traditional Training Al-empowered Training
Teaching Mode Lecture-based, case study Simulation, adaptive learning
) ) L. Virtual i0s, real-ti

Practice Opportunity Limited ! u.a scenarios, real-time
practice

) ) Conti , Al-dri

Feedback Mechanism End-of-course evaluation ontinuous riven
assessment

Learning Flexibility Fixed schedule and content Personalized learning path

) Higher knowled tention &

Effectiveness Moderate knowledge transfer '8 ‘er . owledge relention

application

1.3 Principles and Objectives of the Education System

To effectively enhance bank employees' Al capabilities, the education system must adhere to four
fundamental principles: practicality, flexibility, sustainability, and a combination of technology-
driven and humanistic approaches. First, practicality requires that training content be directly aligned
with job requirements, such as providing Al customer service simulation training for customer service
positions and risk prediction modeling training for risk control personnel. Second, flexibility
emphasizes that the system can address the needs of employees at different levels and positions,
supporting modular curriculum design and diverse learning paths. Third, sustainability means that the
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education system must not be limited to one-time training but must establish mechanisms for
continuous learning and dynamic updates to adapt to the rapid iteration of Al technology. Finally, a
combination of technology-driven and humanistic approaches requires that while leveraging Al and
digital twin technologies, the emotional aspects of employee learning and the interactive experience
should be prioritized to ensure that technological application does not diminish humanistic care.

2 Design of a Digital Twin-Based Simulation Education System

2.1 Principles and Educational Applications of Digital Twin Technology

Digital twin technology (DT) is a technology that maps real-world systems to virtual models in real
time. Through sensors, data collection, and cloud computing, it enables dynamic interaction between
virtual and real environments. In education and training, digital twin technology can virtualize
banking business processes and operational scenarios, providing employees with an immersive
learning experience [6, p. 239-260]. For example, in customer service scenarios, employees can use
digital twin systems to simulate customer interactions and handle complex issues without having to
bear actual business risks [9, p. 1248—1271]. In risk management training, employees can perform
data analysis and model-based decision-making in a virtual environment, accelerating skill
acquisition. Compared to traditional classroom training, digital twin technology not only improves
practical application but also optimizes learning paths through real-time feedback, achieving
personalized and dynamic learning.

2.2 Digital Twin Design of an Al Education System for the Banking Industry

Targeting the diverse job requirements of bank employees, this study designed an Al education
system based on digital twins. This system consists of four core modules: Al fundamentals, intelligent
customer service, risk management and decision-making, and data security. The learning path utilizes
a "theoretical learning — virtual hands-on training — feedback optimization" model, ensuring that
employees can master fundamental knowledge while simultaneously practicing practical operations
and continuously adjust their learning strategies through system feedback. Technically, the system
integrates Al algorithms, VR/AR immersive training, and a cloud computing platform. This system
records learning behavior data in real time and generates analytical reports, helping training managers
make informed decisions. This system balances job coverage with operational effectiveness,
providing a sustainable path for bank employees to enhance their Al capabilities [4, p. 300-305].
2.3 Learning Evaluation and Assessment Mechanism

To scientifically assess employee learning outcomes within the digital twin education system, this
study designed a multi-dimensional evaluation system. First, learning outcomes are evaluated based
on knowledge mastery, task completion efficiency, and operational accuracy. Second, behavioral data
collection, including interaction logs, operation time, and error rates, documents the employee's
learning process, providing data support for personalized learning. Finally, a comprehensive
evaluation system combines quantitative indicators with qualitative feedback, considering both
employees' actual operational capabilities and their learning attitudes and satisfaction. This evaluation
mechanism not only monitors learning progress in real time but also enables continuous optimization
of educational content and simulation scenarios through data analysis, enhancing the scientific and
targeted nature of training [2, p. 1-5].

3 Simulation Experiment and Empirical Analysis

3.1 Simulation Experiment Design

To verify the effectiveness of the Al education system for bank employees based on digital twin
technology, this study designed a systematic simulation experiment. The experimental subjects were
bank employees from various positions, including customer service personnel, risk control personnel,
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financial advisors, and technical developers. Each group consisted of 20 individuals, for a total sample
size of 80. The experimental scenario simulated the bank's core business processes, including
customer consultation, credit review, and risk control measures. Interactive training was conducted
using a digital twin simulation platform. The experimental process was divided into three phases: the
first phase was a pre-test, assessing employees' initial Al capabilities through knowledge tests and
practical tasks; the second phase was a training intervention, in which employees completed modular
courses and virtual hands-on training on the digital twin platform; and the third phase was a post-test,
which further assessed knowledge and practical skills to measure the effectiveness of the training and
the level of capability improvement [3, p. 651-663].

Table 3-1 Experimental Groups and Participants

Group Job Role Number of Participants
Group A Customer Service 20
Group B Risk Control 20
Group C Financial Advisor 20
Group D IT / Technical Staff 20

3.2 Experimental Data Collection and Results

The experimental data primarily included pre- and post-test measures of knowledge mastery, task
completion time, operational accuracy, and a learning satisfaction survey. The results showed that
after completing the digital twin training, employees' Al knowledge scores increased by an average of
28%, task completion time decreased by an average of 15%, and operational error rates decreased by
35%.

Al Competency Improvement Pre-test vs Post-test by Job Role
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Figure 3-1 Al Competency Improvement Pre-test vs Post-test by Job Role

The extent of improvement varied across employee positions, with customer service and risk
management personnel experiencing the most significant improvements. Technical personnel saw
relatively smaller improvements, though operational efficiency still improved. The learning
satisfaction survey revealed that over 92% of employees expressed positive feedback on the digital
twin training, finding it highly practical and interactive. Data analysis demonstrates that the digital
twin education system has significant advantages in improving practical operational skills and
knowledge application.
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Table 3-2 Experimental Data Summary and Analysis

Job Role Pre-test | Post-test Islflorrf)vement Task Completion Error Rate
Score Score (‘VI)) Time Reduction (%) | Reduction (%)
0
Customer | 5 85 30 18 38
Service
Risk Control | 70 90 28 16 36
Financial
72 91 26 12 32
Advisor
IT/
Technical 80 94 17 14 30

3.2 Experimental Data Collection and Results
The experimental data primarily included pre- and post-test measures of knowledge mastery, task
completion time, operational accuracy, and a learning satisfaction survey.
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Figure 3-2 AI Competency Improvement Pre-test vs Post-test

The results showed that after completing the digital twin training, employees' Al knowledge scores
increased by an average of 28%, task completion time decreased by an average of 15%, and
operational error rates decreased by 35%. The extent of improvement varied across employee
positions, with customer service and risk management personnel experiencing the most significant
improvements. Technical personnel saw relatively smaller improvements, though operational
efficiency still improved. The learning satisfaction survey revealed that over 92% of employees
expressed positive feedback on the digital twin training, finding it highly practical and interactive.
Data analysis demonstrates that the digital twin education system has significant advantages in
improving practical operational skills and knowledge application.

Table 3-2 Experimental Data Summary and Analysis

Job Role Pre-test | Post-test Isniorriwement Task Completion Error Rate
Score Score (O/I)) Time Reduction (%) | Reduction (%)
()
Customer 65 85 30 18 38
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Service
Risk Control | 70 90 28 16 36
Financial

) 72 91 2 12 2
Advisor 6 3
IT/

4

Technical 80 ) 17 14 30

3.3 Discussion and Implications of the Results

The experimental results demonstrate that the Al education system based on digital twins has
achieved significant results in improving the skills and operational capabilities of bank employees.
The immersive practical environment provided by digital twins enhances employee learning
enthusiasm and engagement. Furthermore, real-time feedback optimizes learning paths, enabling
personalized education. Furthermore, performance improvement varies across different positions.
General employees show significant improvements in basic operational and practical skills, while
technical employees experience greater improvement in complex task processing and system
integration.
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Figure 3-3 Al Competency Improvement by Job Role
Despite the positive results, the study also identified several challenges and limitations: first, the high
cost of building and maintaining the digital twin platform; second, employee data privacy and system
security require special attention; and third, some employees have limited acceptance of new
technologies, which may affect training effectiveness. Based on these findings, banks should
prioritize long-term mechanisms, design personalized learning paths, and explore the application of
cutting-edge technologies such as the metaverse in education when building Al-enabled education
systems, in order to develop sustainable and efficient talent development systems.
CONCLUSION
This study, focused on enhancing the Al capabilities of banking employees, proposed and validated
an education system based on digital twin technology. Through an analysis of banking job
requirements, the design of an education system, and the implementation of simulation experiments,
the research demonstrated that digital twins not only provide employees with an immersive learning
experience but also effectively enhance their mastery of Al knowledge and skills. During the
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experiments, employees demonstrated higher operational efficiency and adaptability in the business
simulation environment, with significantly improved learning satisfaction and job suitability.

However, the study also identified challenges with this system regarding technology costs, data
privacy, and employee acceptance.

10.
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