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Abstract: The rapid development of Artificial
Intelligence (AI) and humanoid robot
technology is bringing disruptive changes to
traditional educational models. This paper
focuses on basic accounting course teaching,
delving into how intelligent humanoid robots
can empower the optimization of teaching
processes and the enhancement of learning
experiences in the AI era. The research finds
that educational humanoid robots,
represented by RPA (Robotic Process
Automation), intelligent conversational robots,
and virtual simulation systems, can effectively
realize core functions such as automated
accounting voucher processing, intelligent
tutoring and Q&A, and immersive practical
training. This significantly alleviates pain
points like limited teaching resources,
insufficient practical opportunities, and a lack
of personalized guidance. Not only can they
enhance students' technical application skills
and professional literacy, but they can also
stimulate learning motivation and cultivate
critical thinking. Simultaneously, the paper
analyzes potential challenges such as
technological costs, teacher adaptability, data
security, and ethics, proposing
countermeasures like building a
"human-machine collaboration" ecosystem,
strengthening teacher training, and
improving technical standards. The research
demonstrates that humanoid robot
technology is a key driver in propelling basic
accounting education towards intelligence,
practicality, and personalization, holding
significant strategic value for the cultivation
of future accounting professionals.
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1. Introduction
Accounting, as the universal language of
economic management, places a crucial mission
on its basic education to cultivate students' core
professional competencies. However, traditional
basic accounting courses commonly face
dilemmas such as monotonous teaching methods,
practical operations detached from real
enterprise scenarios, difficulty in providing
individualized instruction in large classes, and
significant student aversion to difficulty. As
artificial intelligence enters a phase of explosive
growth, educational robots, as important carriers
of AI technology, offer a novel path to solving
these problems with their capabilities for
automated execution, intelligent interaction, and
scenario simulation. This paper aims to
systematically analyze the empowerment
mechanisms and application scenarios of
humanoid robot technology in basic accounting
courses, evaluate its pedagogical value and
potential risks, and provide theoretical support
and practical references for constructing a new,
intelligent, efficient, and highly practical
accounting teaching model, thereby aiding in the
cultivation of compound accounting talents
adapted to the AI era.

2. Current Status and Challenges in Basic
Accounting Course Teaching

2.1 Skill Development Lags Behind
Technological Advancement
Current teaching content still centers on manual
voucher preparation, ledger registration, and
report compilation, overemphasizing traditional
bookkeeping processes [1]. However, corporate
financial practice has fully shifted towards
intelligence: financial shared service centers
enable centralized cross-regional business
processing; intelligent bookkeeping software
(e.g., Yonyou, Kingdee Cloud) automatically
recognizes invoices and generates entries; RPA
robots complete repetitive tasks like bank
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reconciliation and tax filing; AI auditing tools
enable real-time risk monitoring. Teaching rarely
involves the operational logic and application
scenarios of these technological tools, resulting
in students mastering only "outdated skills."
According to the 2024 *China Accounting Talent
Demand White Paper*, 78% of enterprises
believe that new graduates lack application skills
for intelligent financial tools, requiring 3-6
months of additional training to handle basic
positions, highlighting a serious disconnect
between teaching and industry needs.

2.2 Scarcity of Practical Resources and
Situational Distortion
Limited by funding, most institutions'
accounting labs are only equipped with basic
financial software. Practical training cases are
often simplified static operations (e.g., monthly
bookkeeping for a single enterprise). Real
enterprises, however, face multi-dimensional
challenges: massive heterogeneous data
(e-invoices, bank statements, ERP system logs),
cross-departmental business process
coordination
(procurement-production-sales-finance closed
loop), dynamic tax policy adjustments, and
unexpected accounting adjustments (e.g., error
corrections). Students cannot experience the
decision-making pressure of complex business
scenarios in highly simplified training, nor do
they receive training in handling large-scale data
(e.g., thousands of entries). For instance,
consolidation statement training often stops at
filling out paper forms, while enterprises
actually need to automatically extract data from
multiple subsidiary systems and intelligently
eliminate internal transactions. This capability
gap urgently needs bridging.

2.3 Contradiction between Large-Scale
Teaching and Individualized Needs
Basic accounting courses typically involve large
lectures of over a hundred students, making it
difficult for teachers to track individual learning
trajectories in real-time. Students' cognitive
differences are significant: science students may
grasp debit-credit balance logic easily but
neglect detail compliance; liberal arts students
may excel at rule memorization but fear
numerical calculations. In traditional classrooms,
teachers can only rely on limited questioning and
homework grading to identify common problems,
unable to pinpoint each student's knowledge

blind spots (e.g., persistently confusing "prepaid
expenses" with "accrued expenses"). Q&A
efficiency is low, with high-frequency questions
(e.g., applicability of "input VAT reversal")
needing repeated explanations, leading to a lack
of personalized guidance. This accumulates
frustration among slower learners, sometimes
even causing them to drop out.

2.4 High Cognitive Load and Insufficient
Learning Motivation
Accounting beginners need to simultaneously
memorize hundreds of account attributes,
understand the underlying logic of double-entry
bookkeeping, and master the articulation
relationships between vouchers, ledgers, and
reports. This cognitive load far exceeds that of
most foundational professional courses. In the
traditional "teacher lecture + homework" model,
abstract rules (e.g., accrual basis) lack visual
support, and cyclical operations (e.g., T-account
closing) are tedious and repetitive, easily leading
to attention dissipation. Surveys show that over
60% of lower-level accounting students find the
course "mechanical and uninteresting," with only
28% proactively exploring the business
substance behind transactions. The lack of
immediate positive feedback (e.g., errors in
entries only being corrected a week later) further
weakens intrinsic motivation, creating a vicious
cycle of "fear of difficulty -> avoidance ->
declining performance."

3. Core Technological Foundations for
Humanoid Robots Empowering Basic
Accounting Teaching

3.1 Robotic Process Automation (RPA)
This technology can simulate human operational
rules to automatically execute highly repetitive,
standardized tasks (e.g., voucher entry, account
summarization, trial balance generation), freeing
up teacher and student energy. By building an
accounting rule engine on a low-code platform,
it simulates manual operation logic [2]. In
voucher processing, it integrates OCR image
recognition and invoice template matching
technology to automatically extract 12 core
fields from VAT invoices, such as tax-separated
amount and supplier information, with an
accuracy rate of 98%. In the voucher generation
stage, the system automatically matches debit
and credit accounts based on preset accounting
rule trees (e.g., revenue-cost matching rules),
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supporting one-click import into financial
systems and generating electronic accounting
vouchers with attachment counts. At period-end,
it links general ledger data to achieve multi-level
account balance aggregation, performs real-time
trial balance formula validation (∑debits =
∑credits), and automatically locates abnormal
differences to the lowest-level accounts. This
can liberate 90% of the time spent on
mechanical operations, shifting the teaching
focus from data handling to the analysis of
standard application. For example, students can
use the saved time to compare the impact
mechanisms of different depreciation methods
(straight-line vs. double-declining balance) on
the trial balance, while teachers can focus on
designing business-finance integrated training
cases.

3.2 Natural Language Processing
(NLP)-Driven Intelligent Conversational
Robots
This technology enables 7x24 intelligent Q&A
(e.g., accounting account usage rules, entry
compilation logic, concept explanation) and
learning progress tracking [3]. Based on the
BERT deep semantic model, an accounting
knowledge graph is built, covering over 2000
concept nodes (e.g., "deferred tax assets,"
"perpetual inventory system") and 5000+
relationship chains. When a student asks "How
does accelerated depreciation affect cash flow?",
the system first deconstructs the question
elements: depreciation method → fixed assets →
"purchase of fixed assets" item in the cash flow
statement, then deduces the logic of changes in
operating cash flow caused by tax deduction
differences. By analyzing dialogue history for
learning trajectories, it automatically pushes
comparative case libraries for frequently
confused concepts (e.g., capitalization vs.
expensing). It achieves 7x24 precise Q&A
response (<3 seconds) with an accuracy rate
exceeding 92%. The system records 137
behavioral tags per student (e.g., "frequency of
errors in consumables accounting," "learning
duration for consolidation statements"),
generates personalized competency matrices,
and dynamically recommends learning paths.
For example, for those weak in financial
instrument measurement, it prioritizes pushing
micro-lecture videos on "financial assets
measured at amortized cost" and tiered practice
questions (Figure 1).

Figure 1. Flowchart of Intelligent
Conversational Robot Empowering Teaching

3.3 Virtual Simulation and Augmented
Reality (VR/AR)
This technology can construct immersive
enterprise finance department environments,
allowing students to complete full-process
operations from original document review to
report compilation in virtual scenarios [4]. A
manufacturing financial panorama sandbox was
developed, replicating a smart factory 1:1.
Students wearing VR devices enter the cost
accounting center and need to:
① Scan virtual production line equipment with
AR to obtain depreciation parameters;
② Drag electronic material requisition forms
into the BOM system to calculate direct material
costs;
③ Adjust expense allocation coefficients (e.g.,
machine hour ratio) on a mixed-reality
dashboard, observing real-time product cost
fluctuations. Consolidation statement training
uses holographic projection to display the
ownership structure tree, enabling drill-down
tracking of internal transaction elimination
processes. Operational data shows that after 5
cycles of VR supply chain business training,
students' document review efficiency increased
by 60%, and cross-departmental
business-finance collaboration awareness test
scores improved by 47%.

3.4 Intelligent Algorithms and Data Analysis
This technology mines and analyzes student
learning behavior data to identify common errors
and knowledge weaknesses, providing a basis
for teachers to adjust teaching strategies and
push personalized exercises. Specifically, it
applies the XGBoost algorithm to build a
learning behavior prediction model [5], with input
dimensions including:
① Error clustering in exercises (e.g., 35% of
errors concentrated on "indirect method
adjustments in cash flow statements");
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② Operational heat maps (TOP3
time-consuming steps in voucher entry);
③ Knowledge transfer degree (missing
application from tax chapters to financial
statement analysis). The teacher interface
automatically generates teaching warning reports
(e.g., "62% of students have not mastered
deferred tax calculation logic") and recommends
remedial teaching plans. The student interface
pushes adaptive exercise packages (e.g., targeted
strengthening of inventory impairment provision
calculations).

4. Core Application Scenarios and Value of
Humanoid Robots Empowering Basic
Accounting Teaching

4.1 Automation and Efficiency Improvement
(RPAApplication)
Based on an OCR-Rule Engine-API three-layer
architecture (recognition rate ≥98.2%), the RPA
system achieves structured parsing of original
vouchers, automatic generation of accounting
vouchers, and intelligent verification (e.g.,
monitoring abnormal account fluctuations) [6].
RPA robots automatically complete original
voucher information recognition, classification,
generating accounting entries, and posting;
automatically perform bank reconciliation and
generate account balance sheets. This can
drastically reduce students' time spent on
mechanical operations, allowing them to focus
more on understanding business substance,
judging entry logic, and considering internal
controls; teachers are freed from heavy grading
to shift towards optimizing instructional design
and providing deeper guidance. (Figure 2)

Figure 2. RPAAutomation Process Diagram

4.2 Intelligent Tutoring and Personalized
Support
Students encountering problems during
after-class exercises can ask the AI tutor anytime

(e.g., "When is freight included in procurement
cost?"); based on student answer records, the
system pushes micro-lecture videos, generates
simplified practical tasks, and activates virtual
tutor 1-on-1 coaching, providing immediate,
precise personalized learning support to
eliminate learning barriers; accumulated Q&A
data becomes a valuable resource for optimizing
teaching content. It integrates a dynamic
knowledge graph (covering 800+ CAS/IFRS
clauses) and generative AI (GPT-4 engine) to
build a multimodal interactive tutoring
mechanism [7].

4.3 Immersive Virtual Simulation and
Contextualized Training (VR/AR)
Students "enter" the virtual finance department
of a manufacturing enterprise, processing real
document flows from procurement, production,
and sales stages, collaborating with virtual
colleagues (NPCs) to complete monthly closing
and report compilation[8]. They gain near-real
"hands-on" experience in a zero-risk
environment, deeply understanding business
processes and financial information flow; they
cultivate communication and collaboration skills
in professional contexts. (Figure 3)

Figure 3. VR/AR Virtual Simulation and
Contextualized Training Process Diagram

4.4 Data-Driven Learning Analytics and
Teaching Decision Support
The teaching platform analyzes the error
distribution of all students in tasks like
"preparing cash flow statements" in real-time,
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prompting teachers to focus on explaining
"classification of investing cash flows"; it pushes
supplementary reading materials on related
knowledge points to individual students. This
enables precision teaching, enhancing the
effectiveness of teaching interventions; it
provides objective evidence for formative
assessment.

5. Challenges Facing Humanoid Robots
Empowering Basic Accounting Teaching

5.1 Technological and Ethical Risks
The application of humanoid robots in
accounting teaching faces multiple technological
challenges and ethical issues. Firstly, data
privacy and security are core concerns.
Accounting teaching involves sensitive content
like corporate financial data and student personal
information. Security vulnerabilities in robot
systems could lead to data leaks or misuse.
Secondly, algorithmic bias may impact teaching
fairness [9]. For example, if a robot's evaluation
of students is based on biased training data, it
may produce unfair judgments against specific
groups (e.g., students with different learning
styles). Furthermore, over-reliance on
technology may weaken the cultivation of
students' foundational abilities. The accounting
profession emphasizes logical thinking,
professional judgment, and manual operational
skills (e.g., voucher preparation, ledger
registration). If robots over-assist, students may
lack solid practical training.

5.2 Pressure for Teacher Role Transformation
The introduction of humanoid robots requires
teachers to transform from traditional
"knowledge transmitters" into "learning
designers" and "collaborative facilitators" [10].
Teachers need to master new technologies like
robot operation and data analysis tools, and be
able to integrate robots into instructional design.
For instance, in courses, teachers need to design
interactive scenarios where robots simulate
bookkeeping processes, rather than merely
lecturing theory. This transformation may cause
adaptability pressure for some teachers
(especially older ones).
5.3 Initial Investment and Cost Issues
Applying humanoid robots requires significant
initial investment, including hardware
procurement (e.g., high-precision sensors, bionic
robots), custom software development (e.g.,

accounting simulation systems), and later
maintenance and upgrades. Additionally,
adapting teaching spaces (e.g., classroom layout,
network bandwidth optimization) incurs extra
costs. Many institutions may struggle with
large-scale deployment due to budget
constraints.

5.4 Deep Integration of Technology and
Teaching Objectives
Technology application must serve the core
competency cultivation goals of the accounting
profession, avoiding "technology for
technology's sake." For example, in courses, if
robots merely demonstrate processes without
guiding students to understand principles or
conduct case analysis, they will hardly enhance
students' professional judgment.

6. Countermeasures for Humanoid Robots
Empowering Basic Accounting Teaching

6.1 Build a New "Human-Machine
Collaboration" Teaching Ecosystem
Clarify the supportive positioning of humanoid
robots, leveraging teachers' advantages in
emotional interaction and value guidance. For
instance, in accounting ethics teaching, robots
can provide case data, while teachers organize
discussions on ethical dilemmas to cultivate
professional ethics.

6.2 Strengthen Teacher Training and Support
Tiered Training: Offer training based on
teachers' technical foundations, ranging from
basic operations (e.g., setting robot commands)
to advanced applications (e.g., data
interpretation).
Establish Support Systems: Form in-school
technical teams and encourage cross-institutional
experience sharing among teachers (e.g., via
"Smart Accounting Teaching Alliance").

6.3 Phased Investment and
Industry-Academia Collaboration
Prioritize Low Cost: Initially introduce RPA
tools to handle repetitive tasks (e.g., voucher
classification), gradually expanding to humanoid
robots.
Co-Develop Resources: Partner with accounting
firms to develop real business scenario case
libraries, reducing data acquisition costs.

6.4 Lead Technology Application with
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Instructional Design
Adopt a "backward design" approach: first
clarify competency objectives (e.g., "able to use
robots for financial risk warning"), then design
robot-supported simulation decision-making
tasks, accompanied by dynamic assessment (e.g.,
combining robot feedback with teacher
observation).

6.5 Improve Ethics and Data Governance
Mechanisms
Privacy Protection: Anonymize teaching data,
clearly define storage periods and access
permissions.
Algorithm Audit: Regularly test the fairness of
robot evaluation models (e.g., response
consistency to students of different genders or
backgrounds).

7. Conclusion
The rise of humanoid robot technology in the AI
era presents an unprecedented opportunity for
transforming basic accounting course teaching.
Through RPA enabling process automation,
intelligent Chatbots providing personalized
tutoring, virtual simulation creating immersive
training environments, and learning data
analytics driving precision teaching, humanoid
robots are deeply integrating into and reshaping
every aspect of accounting teaching. Their core
value lies in effectively solving the bottlenecks
of traditional teaching in efficiency, practicality,
and personalization, liberating teachers and
students from low-value repetitive labor to focus
on more creative and strategic teaching and
learning activities, such as deeply understanding
business logic, exercising professional judgment,
and cultivating data thinking and complex
problem-solving abilities.
However, empowering teaching with humanoid
robots is not a simple technological add-on; its
successful implementation depends on profound
changes in educational philosophy. We must
adhere to the principle of "human-centered,
technology as a tool" to build a harmonious
"human-machine collaboration" educational
ecosystem. Teachers need to actively embrace
role transformation, becoming excellent
designers and guides for technology-empowered
learning; educational institutions need to provide
strong guarantees in technology investment,
teacher training, and ethical norm construction;
technology developers need to deeply
understand educational needs, creating solutions

that are more closely aligned with teaching
scenarios, easier to use, and safer. Only in this
way can we fully unleash the immense potential
of humanoid robots in enhancing the quality,
efficiency, and appeal of basic accounting
teaching, cultivating a new generation of
accounting talents who are truly adapted to the
requirements of the intelligent finance era,
possessing solid professional foundations,
proficient technical application skills, and
outstanding comprehensive literacy, thereby
laying a solid talent foundation for the digital
economy. Humanoid robots empowering
accounting teaching represent not only a
technological innovation but also a profound
evolution of accounting education facing the
future.
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