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Abstract: Against the backdrop of artificial intelligence, students majoring in new energy vehicle technology at higher
vocational colleges often rely on Al tools due to insufficient problem-solving abilities, which easily leads to dependency
addiction and mental inertia. Moreover, existing Al tools lack emotional interaction and guidance on professional literacy,
making them unable to meet the needs of education. To address this, an intelligent question-answering assistant for this major is
constructed. It innovatively adopts heuristic interaction simulating teacher-student communication to stimulate independent
exploration, integrates emotional recognition and feedback mechanisms, and incorporates professional spirit and ideological-
political elements to realize whole-process education. Verified through analysis of its design ideas, effect comparisons, and
simulated teaching cases, it can effectively improve students' problem-solving abilities and cultivate their professional literacy,
providing a new paradigm for the deep integration of vocational education and artificial intelligence.
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1. Introduction 2. Analysis of the Current Situation of
Currently, China attaches great importance to the Students and Ai Application in The

development of artificial intelligence (AI), which is
penetrating into all walks of life at an unprecedented speed
and scope. The country has been continuously promoting the
in-depth integration of AI in the field of education,
introducing a series of policies and measures to accelerate the
strategic layout of Al in aspects such as teacher resources,
teaching, and campus [1,2]. Meanwhile, against the backdrop
of the increasingly severe global energy crisis, environmental
pollution issues, and the industrial era of Industry 4.0, the new
energy vehicle technology industry serves as an important
approach to addressing these problems. With the continuous
expansion of the new energy vehicle technology market scale,
the demand for innovative talents is also growing accordingly.
This has brought unprecedented development opportunities
for the cultivation of new energy vehicle technology talents
in higher vocational colleges.

In recent years, the breakthrough progress in generative
artificial intelligence (GenAl) large-model technology has
propelled intelligent question-answering systems into a new
stage of cognitive intelligence. Training models represented
by GPT-4, with hundreds of billions of parameters and
multimodal training [3,4], have achieved a revolutionary
improvement in language understanding and generation
capabilities. However, general models still have significant
limitations in terms of the timeliness and accuracy of
knowledge in professional fields, and the reasoning and
planning capabilities of models such as GPT-4 have also been
questioned [5]. Deepseek, a representative of advanced
domestic large models, can quickly draw correct conclusions
for structured problems, with a clear and concise logical
deduction process, and can summarize the common factors
behind common phenomena [6]. This in-depth thinking mode
has laid a solid foundation for the integration of intelligent
question-answering assistants with higher education.
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New Energy Vehicle Technology
Major of Higher Vocational Colleges

The accelerating iteration of Al technology and the
fundamental conflicts between traditional vocational
education models are centrally reflected in the structural
contradictions in the paradigm of knowledge production.
Within the framework of technological determinism, the
knowledge transmission logic adhered to by the vocational
education system stands in deep paradigmatic opposition to
the scene-driven, dynamically evolving characteristics of
knowledge generation inherent in Al technology [7]. As the
core hub of knowledge transmission, vocational education
teachers have a weak understanding of Al application
scenarios, and the update cycle of vocational education
courses lags far behind the generational replacement speed of
Al technology [8]. So far, foreign countries have developed
large Al education models specifically for the field of
education, such as Khanmigo and ChatGPT Edu, which
address various educational scenario tasks. These serve as
teaching aids to support students' personalized question-
answering assistant [9]. In China, however, except for a few
question-answering systems developed for teaching [10-14],
the Al software commonly used by students in the teaching
process are mostly general Al software, such as Doubao and
Deepseek domestically. The use of non-professional general
Al software in higher vocational teaching still has significant
drawbacks and risks, which have gradually emerged.

2.1. Obstacles in Knowledge Integration and
Dilemma of Shallow Acquisition
To systematically cultivate talents in the new energy
vehicle technology major, higher vocational colleges divide
professional knowledge into multiple modules, such as basic
compulsory courses, core courses, and specialized elective



courses. These modular courses exhibit knowledge overlap,
logical connections, and progressive articulation, while
maintaining relatively independent knowledge boundaries. In
the process of deepening professional learning, such a
modular structure easily causes interdisciplinary knowledge
boundaries to evolve into cognitive barriers. As a result,
although students can master modular knowledge, they
generally face cognitive obstacles in knowledge integration,
which is particularly prominent in highly comprehensive
majors. Consequently, students' abilities in knowledge
integration and application are restricted, making it difficult
for them to accurately identify the core crux of encountered
problems.

New energy vehicle technology itself is a highly integrated,
interdisciplinary field. Students' fault diagnosis of vehicles
often requires finding connections from knowledge points
across different courses for comprehensive diagnosis. When
students encounter professional problems and attempt to
solve them independently, they usually adopt the following
two approaches:

First, the traditional retrieval method. For loosely coupled
problem retrieval systems, this method can only provide
retrieval results with high similarity, resulting in a problem-
solving process characterized by high randomness and low
efficiency. When this method fails to solve problems
efficiently, students turn to mature Al software for knowledge
acquisition. Although such software has strong networked
retrieval capabilities, it directly copies results from online
searches, often only providing superficial and simplified
answers and failing to guide students in systematic thinking.

Over time, students get used to acquiring fragmented
information, lacking the motivation and ability to proactively
integrate knowledge and dig deep into the root causes of
problems. As a result, students' problem-solving paths often
remain at the level of superficial knowledge acquisition rather
than in-depth diagnosis and resolution.

2.2. Risk of Tool Dependency, Addiction and
Mental Inertia

Students generally have strong abilities to learn to use tools,
but their abuse of Al is a problem that deserves more attention
from teachers than the inability to use Al. Students habitually
turn to Al, expecting it to provide "standard answers" or
"perfect solutions." Such instant gratification may lead
students to develop dependency and addiction to Al reducing
the depth and breadth of their own thinking, and ultimately
fostering mental inertia.

The development of mental inertia makes students
unwilling to spend time and effort understanding knowledge,
exploring the unknown, and may even generate resistance to
classroom explanations and teachers' guidance. This Al
dependency and addiction not only hinders the development
of students' independent learning abilities but also runs
counter to the original intention of higher vocational
education, which aims to cultivate technical and skilled
talents capable of independently solving practical problems.

2.3. Lack of Emotional Interaction and
Deficiencies in Educational Function

Students usually tend to interact with intelligent question-
answering assistants when encountering setbacks or
difficulties. In such situations, students often feel anxious and
flustered, which in turn increases the likelihood of improper
use of prompts and reduces the efficiency of interaction with
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the question-answering assistant. However, currently
commonly used general Al, despite its powerful functions,
features a cold and procedural interaction mode, lacking
emotional analysis and judgment of users' inputs. The absence
of empathy makes human-machine interaction appear
impersonal, hindering the in-depth integration of Al in the
field of education.

Traditional university teaching is not only a process of
knowledge transmission but also accompanied by emotional
interaction and the shaping of values. Higher vocational
education shoulders the fundamental task of fostering virtue
through education and implements the core requirement of
"all-round education" (Three-Dimensional Education). It
needs to integrate ideological and political elements into
professional teaching to cultivate students' craftsmanship
spirit, professional ethics, safety awareness, and sense of
social responsibility. Therefore, the commercial nature of
general Al makes it difficult to proactively and appropriately
incorporate ideological and political education elements in its
content, and its interaction mode cannot provide emotional
guidance and value leadership like real teachers. This poses
technical challenges to the integration of professional
education and ideological and political education.

To sum up, students majoring in new energy vehicle
technology at higher vocational colleges have insufficient
problem diagnosis abilities, unable to accurately identify
knowledge gaps, and their knowledge acquisition paths are
superficial. While the commonly used general Al tools are
powerful in functions, they are "broad but not specialized"
and lack the indispensable emotional care and ideological and
political education in education. Therefore, to accelerate the
in-depth integration of intelligent agents with the education
field, a vertical domain professional question-answering
assistant oriented to the new energy vehicle technology field
is particularly necessary

3. Construction of the Intelligent
Question-Answering Assistant for
New Energy Vehicles

Taking the aforementioned predicaments encountered in
the application of Al in the teaching of new energy vehicle
technology at higher vocational colleges as demand input,
these demands are reverse-engineered and transformed into
the core functions that the New Energy Vehicle Intelligent
Question-Answering Assistant (hereinafter referred to as the
"Intelligent Question-Answering Assistant") needs to possess.
A key transformation here is to change the "providing all
results outright” mode of existing general Al, and instead
adopt a presentation form combining guiding statements and
rhetorical questions. This form aims to stimulate students'
thinking, guide them to explore independently rather than
directly provide answers, thereby promoting in-depth
learning and the improvement of problem diagnosis
capabilities. Secondly, the Intelligent Question-Answering
Assistant needs to identify the emotional trends in users' input;
if the probability of negative emotions is greater than that of
positive ones, it will add a certain degree of emotional care
and integration of ideological and political elements in the
output results.

3.1. Construction Ideas

The construction ideas of the Intelligent Question-
Answering Assistant are as shown in Figure 1.
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Figure 1. Diagram of construction ideas for the intelligent assistant

(1) Needs-oriented and problem-driven

The core of the system design always focuses on the
practical learning pain points and needs of students majoring
in new energy vehicle technology at higher vocational
colleges. Starting from "insufficient problem diagnosis
capabilities”, heuristic interaction is designed; starting from
"superficial knowledge acquisition paths", a multimodal and
coupled knowledge base is constructed; starting from "inert
thinking", guidance mechanisms and cognitive challenges are
designed; starting from "lack of emotion", emotional care and
ideological-political elements are incorporated.

(2) Knowledge reconstruction and coupling collation

In view of the characteristics of knowledge coupling
between courses in the new energy vehicle major, the
construction of the knowledge base is not a simple listing of
knowledge points. Instead, it aims to build a multimodal
knowledge base that can reflect the inherent connections of
knowledge and support cross-module retrieval and reasoning.
This requires in-depth processing and structured handling of
existing textbooks, teaching materials, industry standards,
maintenance cases, and other resources.

Using RAG (Retrieval-Augmented Generation) retrieval
enhancement technology, the multimodal knowledge base
aligns with the "post, course, competition, certificate" policy.
It connects with the National Vocational Skills Standards, as
well as the operational experience and specifications of new
energy vehicle enterprises' maintenance and repair posts. It
incorporates a "terminology database" and "logical reasoning
rules" in the new energy vehicle field. A specialized training
set for fault diagnosis is added, which includes simulations of
common fault scenarios in new energy vehicles, to enhance
the model's understanding of industrial scenarios.

In-depth cooperation with the school's partner enterprises
is carried out to co-construct an "experienced staff mentoring
new recruits" post knowledge base, which dynamically
updates information such as process improvement plans and
quality inspection standards. This not only increases on-site
engineering experience but also shortens the adaptation
period for intern students in corresponding posts.

The content of textbooks and teaching plans for 10
professional courses, such as Automotive Mechanical
Fundamentals, New Energy Motors and Drive Control, and
New Energy Vehicle Fault Diagnosis Technology, is
integrated. Meanwhile, based on the characteristic of
comprehensive coverage in the multimodal knowledge base,
in addition to collecting various national competitions, it
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should also include unstructured knowledge such as teachers'
and seniors' communication experiences, insights, feelings,
scoring standards, and experience sharing from champion
teams. This aims to cultivate vocational education students'
abilities in independently solving unstructured complex
engineering problems, training their professional thinking
skills, and shaping their craftsmanship spirit.

Finally, it connects with the current mainstream skill
certificates issued by the Human Resources and Social
Security Bureau, importing historical real exam questions to
expand the scope of use for students.

On the basis of ensuring knowledge coverage, the
multimodal composite knowledge base system, in order to
guarantee knowledge authoritativeness, requires the joint
implementation of such measures as the training volume in
the initial training stage of the intelligent question-answering
assistant, question-answer supervision, and answer
intervention, in addition to ensuring that the sources of the
knowledge base are accurate and authoritative.

(3)Interaction Innovation and Thinking Stimulation

Abandoning the mode where general Al directly provides
answers, the intelligent question-answering assistant adopts a
heuristic interaction strategy. The primary step is to determine
the semantics of the student user's input and understand the
meaning of the question posed by the student. After the
intelligent question-answering assistant matches the
reconstructed  conclusion, it performs  secondary
reconstruction on this conclusion. Taking a point-by-point
conclusion as an example, it can output part of the results,
while presenting the remaining results in the form of options
or choices to guide the student user to think and interact again.

For instance, when a student asks about the possible causes
of'a new energy vehicle's failure to start, the assistant will first
identify the core of the question—focusing on the starting
system, power battery, and drive motor, among other related
modules. After matching the comprehensive conclusion from
the knowledge base, it will not list all causes at once. Instead,
it may first output 2-3 basic causes (such as "low power
battery SOC" and "failure of the main relay") and then guide
the student with questions like "In addition to the above,
combined with the structure of the high-voltage distribution
box, what other factors do you think may lead to startup
failure?" or provide options such as "A. Faulty pre-charging
circuit B. Damaged drive motor controller C. Malfunctioning
vehicle control unit" to prompt the student to connect
knowledge from related courses and conduct further
reasoning.

This interactive approach forces students to retrieve and
integrate knowledge from different modules in their minds
during the thinking process, gradually breaking down
cognitive barriers between knowledge boundaries. It avoids
the inertia of "directly obtaining answers" and instead
transforms the one-way information output into a two-way
thinking interaction, thereby truly promoting the
improvement of students' independent problem diagnosis and
knowledge application abilities.

When the system receives students' questions, it can also
provide partial information and relevant clues based on the
nature of the question and the students' potential cognitive
level, supplemented by appropriate rhetorical questions. For
example: "Which component of which system might this
problem involve?", "What phenomena have you observed?",
"Based on the principles you have learned, what should be
checked next?", etc. These are intended to guide students to



gradually narrow down the scope and independently complete

the process of problem diagnosis and knowledge construction.

Finally, the guidance gradient of the intelligent question-
answering assistant's heuristic interaction also needs to be
fine-tuned based on the opinions of student users during its
training and trial process. While ensuring that students can
engage in thinking under its inspiration and guidance, it is
also necessary to consider students' boredom with repeated
interactions, so as to increase the number of interactions while
retaining students' enthusiasm for interaction as much as
possible.

(4)Full-Process education

By embedding an emotional trend recognition module, the
system identifies and calculates the positive, negative, or
neutral emotional trends in students' input. A cultural and
emotional lexicon is added to incorporate emotional care into
responses to students' questions. In addition to recognizing
negative emotional words in students' inputs during the
question-answering process, a "skill frustration-emotional
intensity" mapping relationship is established to integrate
encouragement and support into answers. Ideological and
political education is organically woven into the interaction
process, with friendly greetings and support added at the
beginning and end of each round of dialogue. This enhances
the humanization of the question-answering assistant,
transforming the intelligent system from a mere knowledge
repository into a learning tool with cultural roots, an
understanding of vocational joys and hardships, and the
ability to resonate emotionally. Ultimately, this achieves a
new  educational  paradigm  where  technological
empowerment coexists with humanistic care, and the coldness
of digital tools is balanced by the warmth of industrial
education.

3.2. Construction Effect

After the training of the intelligent question-answering
assistant for the new energy vehicle technology major was
completed, its effectiveness was verified through comparative
tests with two commonly used domestic general Al platforms
(both with Deep Thinking R1 mode enabled).

(1) Basic answering effect

The effect test was conducted using 10 set basic
professional questions in the new energy vehicle technology
major (the 10 questions were taken from real questions of
previous skill competitions). The test results are shown in
Table 1. It can be found that all three test subjects achieved
100% accuracy in answering basic professional questions.
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However, compared with the intelligent question-answering
assistant, Deepseek and Doubao lack user thinking guidance,
as well as the educational process involving emotional care
and ideological and political education.

Table 1. Test results of basic professional questions

User Emotional care

Test Test S -

. thinking &Political
objects Accuracy . .

guidance education
Deepseek 100% None None
Doubao 100% None None

Intelligent
question- 100% Yes Yes
answering assistant

Taking one question from the basic professional test
questions as an example, as shown in Figure 2, using this
picture as a test question can also test the intelligent question-
answering assistant's ability to analyze multimodal inputs.

Among the several systems of an electric vehidle, the core is ()

*  Power subsystem

#  Electric drive system

*  Auxiliary subsystem

* Energy management system

Figure 2. Case of basic test questions in picture form

The responses of the three test subjects to the question in
Figure 2 are shown in Figure 3, all reaching a consistent
conclusion. Among them, Figure 3(a) and Figure 3(b)
represent the output of Deepseek and Doubao in deep
thinking mode. However, when compared with the intelligent
question-answering assistant shown in Figure 3(c), it can be
significantly found that, in contrast to the mechanical
conclusion output of the first two, the interaction process of
the intelligent question-answering assistant is more
humanized, providing users with guidance and room for
thinking. The intelligent question-answering assistant
conducts concrete heuristic output on the concepts and
connotations of the user's input question. After deepening the
user's understanding of the core of the input question, it
promotes further interaction in the form of rhetorical
questions. At the same time, the intelligent question-
answering assistant incorporates obvious emotional
encouragement and support into its output results, fully
embodying the concept of full-process education with
emotional care.

S text.png

What is the answer

Based on standard classifications of electric wvehicle systems, the core among the seven systems is

the Electric drive system. This system includes the electric motor, power electronics, and

transmission compeonents, which are responsible for converting electrical energy into mechanical

energy to propel the vehicle. While other systems like the power subsystem (battery) and energy

management system are crucial, the electric drive system is central to the vehicle's propulsion

functionality.

(a) Deepseek test results
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What is the answer

o determine the core system of an electric vehicle (EV) among the options, let's analyze each:

1. Understand the role of each system:

*  Power subsystem: A vague term; in EVs, “power
for driving.

< often tied to energy supply (oattery), but it's not the core

*  Electric drive system: This includes i tric motor, motor controlier, and related components.

electrical energy f the battery into mechanical power to driv

& vehicle, This is the core for propulsion

(making the car move).

= Auxiliary subsystem: Supports -driving functions (e.g., air conditioning, lights, infotainment), Not core for
vehicie motion.

* Energy management system: M; discharging, power distribution, etc. It optimizes

energy use but does not directly drive the vehicle.

Conclusion:

The electric drive system is the core because it enables the EV to generate motion by converting electrical

energy to mechanical energy.

So the answer is: Electric drive system

(b) Doubao test results

2 wzptc
What is the answer

o/ WZ Al GIA Assistant
Among the various systems of an electric vehicle, there's one that acts as the heart of the car, providing the
power it needs to run smoathly. Just like how we rely on motivation and confidence to overcome challenges,
this system is essential for the vehicle’s mobility. Without it, the electric car would be like us without our drive,
unable to move forward. But, just as we can find our way back when we identify the root of our problems,
fixing an issue in this system can get the car running again.
S0, can you tell me which system in an electric vehicle serves this vital role? How does it compare 10 the ather
systems? And how exactly does it power the car, allowing it to operate 2s it should?

2 wz_ptc
Electric drive system?

@) WZ Al GBA Assistant

Yes, you're absolutely right! The electric drive system is indeed the core system in an electric vehicle. It's

responsible for converting electrical energy from the battery into mechanical energy, which propels the car

forward. This system is like the engine in a traditional gasoline car, but it operates silently and efficiently, with

no emissions,

The electric drive system includes components like the motor, which convents electrical energy into motion,

and the inverter, which controls the motor's speed and torque. It's 3 complex and sophisticated system,

requiring precise engineering to ensure optimal performance and energy efficiency.

How does the electric drive system’s role in propelling the vehicle forward align with your understanding of

electric vehicle technology?

(c) Intelligent question-answering assistant test results
Figure 3. Display of basic knowledge test effect

(2) Effect of Answering Complex Questions

Basic professional knowledge points are highly universal
and thus cannot fully reflect the advantages of intelligent
agent interaction. Therefore, tests were conducted using 5
more complex fault diagnosis questions in new energy vehicle
technology (all 5 questions are real questions from skill
competitions).

Taking the question "Please briefly describe the main
causes and diagnostic methods for the constant illumination
of the 12V battery fault light" as an example for test analysis,
this is a representative phased and progressive question. As
shown in Figure 4, Figure 4(a) and Figure 4(b) respectively
present the question-answering test results of Deepseek and
Doubao in deep thinking mode. It can be observed that the
conclusions output by these two Al systems are highly similar,
but they fail to clearly demonstrate the progressive
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relationship between "main causes" and "diagnostic methods".
Additionally, they still adopt a completely mechanized output
mode, which cannot trigger users' in-depth thinking on the
problem nor help them understand the logic behind the
conclusions.

When the same question is input into the intelligent
question-answering assistant, its output result is as shown in
Figure 5(a). For progressive questions, the intelligent
question-answering assistant will break them down. After
splitting, it analyzes the preliminary questions, puts forward
some conclusions, then raises the possibility of other
conclusions and prompts students to start thinking.



Please briefly describe the main causes and diagnostic methods for the constant
llumination of the 12V battery fault light

W = cEmew mEow)

©f course, Here Is a brief description of the main causes and diagnastic methods for a constantly
fluminated 12V battery/charging system warning light

Main Causes

The battery light does not mean there's a problem with the battery itself, it means the vehicle's

charging system is not producing adequate voltage. The most common causes are:

Ahternator Fallure: This Is the most frequent cause. The alternator's internal components
(diodes, voltage regulator, or stator) wear out o fall, preventing it from generating power to
recharge the battery and run the electrical systems.

2. Serpentine Belt Issues: The alternator is driven by a belt connected 1o the engine. A belt that
Is cracked, glazed, Ioose, or has broken completely will not spin the alternator, causing It to
produce no power.

. Faulty Wiring or Connections: Corroded, loose, or broken cables between the battery,
alternator, and engine ground can InterTupt the flow of electricity, even If the aemator itself is
working.

4. Failed Battery: While less common as 2 direct cause, an old battery that can no langer hold 2
charge will put excessive strain on the alternator, potentially leading to its failure and
tiggering the light

Basic Diagnostic Methods

Warning: If the light is on, your vehicle is running solely on battery power and will stall once
the battery is depleted. Drive directly to a safe location to diagnose.
Voltage Test (Multimeter Required): This is the most accurate first step.
Test Battery Voltage (Engine Off): A healthy, fully charged battery should read 12.4 -
12.6 volts.
Test Charging Voltage (Engine Running): Start the engine and tum on accessories
(headlights, blower fan). Measure the voltage at the battery terminals, A properly
functioning charging system should read 12.5 - 14.5 volts. If the reading is below 13V or
above 15V, the charging system Is faulty (likely the altemator or regulator).
2 Visual Inspection:
Check the Serpentine Belt: Inspect the belt for cracks, fraying, glossiness, ar loaseness.
Ensure It is turning the alternator pulley when the engine is running.
Check Connections: Inspect the battery terminals and the main power cable connection
‘on the back of the alternator for corroslan, laoseness, or damage.
Headlight Test (Simple Check):

With the engine Idling, turn on the headlights.
If the lights appear dim at idle but brighten significantly when you rev the engine, It often
paints 10 a weak altemator that can't produce sufficlent power at low RPM.

I these basic checks point to an alternator or complex wiring issue, the net step is typically to
remove and bench-test the alternator at an auto parts store or have a professional mechanic

perform a full charging system diagnostic.

(a)Deepseek test results

Please briefly Cescribe the main causes and diagnastic
methods for the constant illsmination of the 12V battery
fault ignt

battery fault light {yy
ight” on the dasnboard) primarily signals ssues

pically incicated by a “battery icon'” or “charging

nicle’s charging system or the battery itse)
preventing proper battery charging or indicating abnormal battery status. Here are the main causes and
cisgnostic methoss:

Main Causes

. Battery-related fauits

Aging (senvice lfe 3-5 years): Sulfation of plates or shedding of active materials reducs

siorag:
or renders the battery unable to hold charge,

Undercharging: Excessive use of elecirical devices (g

ights, AC) with the engine of, or frequent shart
trips (insufficient charging time)
Physical damage: Bulging casing or electrolyte leakage (drastically reduces capacity).

2. Charging system malfunctions
Altermator failure: Burmed stator/otor coils or gamaged rectifirs reduee charging efficiency or stop.
power generation.

Voltage regulator issues: Fils to stabi

output (normal range: 13:5-145V), causing overcharging
(damaging the battery) or undercharging.

Atermator belt pr : Loose (slpping) or broken bets pr aitarmator from operating
3. Wiring/connection issues
Loose or oxidized battery terminals: Poor contact (nigh resistance] blocks current transmission.

Fauity wiring betwieen the aitemator and battery: Breaks or oxidized connectors dis

pt the circut

4. Sansorfcontrol unit errors

Malfunctioning battery sensors (in some models) send incorrect signals to the £CU.
Rarely, the ECU misinterprets enarging system data,

Diagnostic Methods

. Basic visual inspection

Chedk for

ttery bulging/leskage, teminal o¥idation, Ioase wiring, and atemator be't condition (normal
seflection: 1-2cm; replace if loose/broken)

2. Votage testing (key step, use a multimeter)

Engine off: Measure batiery voitage. Normal: 12.4-12.7V; <124V ingicates uncercharging: <12V suggests
aging o severe undercharging,
Engine running (idle or 2000rpm): Measure charging votage. Normali 13.5-145V.

<135v:

noerchar

ightness,

emator, or reguiator)

Voltage near engine-off levels: Atemator not generating power (check aitermator or wiring).
3. Further troubleshooting
1f voitage s normal but the gh stays oy Inspect terminal connections or battery sensor function.
1f undercharging with a goed belt: Test atemator output ditecty; low autput indicates
atemator/egu stor felure

I the batiery red

ut quickly discharges: Replace the aging battery.
4. Symptom-based clues

Dimming lights or unstabie ide: Licely aitemator ungercharging.

Difficulty restarting after shutdown: Prioritize battery underchargi

Wealc“Cicking” during startup: Sever

ey Gepletion or 7

In summary, focus on the battery’s state

the charging system (aiternator
1dentfy anomalies, then isoiate issues via visusl checks 38 component tasting,

wiring). Use voltage tests

(b)Doubao test results
Figure 4. Complex knowledge test effect

This simulates the heuristic communication method
between teachers and students in reality. In the case of
complex questions, students do not have a sufficient
understanding of the problem itself; not providing all answers
when analyzing students' questions only treats the symptoms
rather than addressing the root cause. At the same time, if only
the rhetorical question method is adopted, when students have
insufficient knowledge reserves, they may find it difficult to
get effective inspiration, and their interest in interacting with
the intelligent agent will also drop significantly. Therefore, by
providing selective rhetorical interaction, it not only increases
students' sustained interest in interaction but also helps
improve their complete reading rate of the content output by
the intelligent question-answering assistant.

2 wz_ptc

Please briefly describe the main causes and diagnostic methods for the constant illumination of the 12V
battery fault light

& WZ Al GEA Assistant

When the 12V battery fault light on your car is constantly illuminated, it usually indicates that there's an issue
with your car's battery. Think of it like the low battery warning on your phone when it's running out of power.

So, what could be some reasons for this problem? For instance, what might happen to a battery after it's been
in use for a while?

As for diagnostic methods, let's start with some simple steps, What's the first thing you could do? Like,
checking the battery for any visible damage or corrosion. Then, what tool could you use to measure the
battery's voltage? And what range should the voltage be when the engine is off for a healthy battery?

If the voltage test results aren't normal, what system might you consider checking next? Fer example, whether
the car’s charging system is functioning properly. Also, you could look for any unnecessary current draw, which
might be caused by certain components continuously using power.

By going through these steps, you can narrow down the possible issues and pinpoint the cause of the
canstantly illuminated 12V battery fault light. Just like a doctor diagnosing an illness through a series of checks,

you need to patiently and carefully examine each potential prablem area. This way, you'll be able to find the

root cause and address it.

Fig 5 (a)
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2 wz_ptc

| don't think the charging system has anything to do with the malfunction
&) WZ A Q8A Assistant

It's important to consider all potential causes when diagnosing a car issue, even if you initially think a certain
system might not be at fault. The charging system plays a crucial role in maintaining the battery's charge, so if
it's not functioning properly, it could indeed lead to battery problems.

If you've checked the battery's physical condition and measured its voltage, but you still suspect the charging
system isn't the issue, what other aspects should you investigate? For instance, could there be an electrical

draw that's draining the battery even when the car is off? This is often referred to as a “parasitic drain.”

Remember, diagnosing car issues can sometimes be like solving a mystery. You might need to gather clues

from different places to get the full picture. So, what do you think could be the next step in your investigation?
Fig 5 (b)
2 wz_ptc
If 1 were to inspect, | would first check the appearance, but | don’t know what tool to use to measure th

e voltage of the battery

@ WZ Al Q&A Assistant

That's a great start! Checking the battery’s physical condiition is indeed the first step. Look for any signs of
damage, corrosion, or leaks. Corrosion can often be cleaned off, but if the battery case is cracked or leaking, it
may need to be replaced.

Now, for measuring the battery's voltage, you'll need a multimeter. A multimeter is a versatile tool that can
measure voltage, current, and resistance. It's like a Swiss Army knife for electricians and car enthusiasts. Do you

have access to a multimeter, or would you need to acquire one?

Once you have a multimeter, set it to the DC voltage setting. The healthy voltage for a 12V battery when the
engine is off should be around 12.6 volts. If the reading is significantly lower, it could indicate a discharged or

damaged battery. What do you think should be your next step if the voltage reading is not as expected?

Fig 5 (¢)
Figure 5. Intelligent question-answering assistant's complex
knowledge test effect

When the student user, after thinking, does not accept the
options provided by the intelligent question-answering
assistant, as shown in Figure 5(b), and inputs irrelevant
content, the intelligent question-answering assistant will still
maintain the stability of its output. It will not alter its
conclusions due to the student user's secondary input, thus



ensuring the authority of its conclusion output.

Secondly, when the student user inputs an incorrect choice,
the intelligent question-answering assistant will not repeat the
previous conversation. Instead, it will conduct further
concrete analysis to help the student user clearly recognize
their mistake. Finally, the intelligent question-answering
assistant offers encouragement and support with emotional
care, and uses "we" instead of "you" to enhance the
humanization of the interaction and strengthen emotional
resonance.

After the intelligent question-answering assistant's
concrete analysis, if the student user truly understands and
proceeds to further interaction (as shown in Figure 5(c)), the
intelligent question-answering assistant will express approval
of their understanding. Since this example is a phased
progressive question, after discussing the preliminary fault
causes, the intelligent question-answering assistant will make
a brief summary and then guide the user to the targeted
diagnostic methods of the next stage, enhancing the student
user's understanding of the inherent logic embedded in the
problem.

Under the prompt of the intelligent question-answering
assistant, the student user can make subjective guesses (as
shown in Figure 5(d)), and the intelligent question-answering
assistant can judge the correctness of these guesses. If the
content input by the student is correct but not comprehensive
enough, the intelligent question-answering assistant will
provide deeper guidance accordingly, helping the student
develop the professional literacy of fault analysis that goes
from the shallower to the deeper and from the surface to the
essence.

In practical use, if students, after multiple interactions,
even confess to the intelligent question-answering assistant
that their knowledge reserve is insufficient and they cannot
continue interacting, the assistant’s persistent guidance will
dampen their enthusiasm for interaction. As shown in Figure
6(a), when a student indicates that they do not know how to
proceed, the intelligent question-answering assistant will
output content in the order of "complete conclusion—
encouragement—ideological and political education". Ideally,
students should be able to independently summarize
relatively comprehensive conclusions through continuous
interaction with the assistant. However, it is not the desired
outcome if students’ learning progress does not improve
significantly after multiple interactions. Therefore, the
intelligent question-answering assistant needs to implement
the concept of teaching students in accordance with their
aptitude: it allows students to record their insufficient
knowledge reserves in the system and feeds back the situation
to teachers via emails through a predefined workflow, so that
teachers can provide targeted attention in actual teaching.

If a condition is set for the intelligent question-answering
assistant to provide the remaining conclusion content when
students confess their inadequacies, it is necessary to prevent
students from abusing this mechanism by using it as an
ordinary information query tool. For this reason, a premise
should be established in this setting: judging whether the
student is acting out of "laziness" rather than truly needing
help. As shown in Figure 6(b), such a scenario is simulated:
after inputting a question without obtaining a complete
answer, the student user directly tells the intelligent question-
answering assistant, "I don't know anything and need the
assistant to give the answer directly." At this point, the
intelligent question-answering assistant does not directly
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provide the complete result because of the student's
"showdown". Instead, it first offers emotional care,
incorporates elements of ideological and political education,
and finally conducts a secondary analysis of the input
question, aiming to guide the student user to abandon the idea
of seeking direct answers.

2 wzptc

‘What else do | need to check? | don't know. Can you analyze it with me again?

WZ Al Q&A Assistant

-

Of course, let's go through the diagnostic process together step by step.
1. Battery Condition: You've already checked the battery's physical condition. If you found any signs of damage
or corrosion, that's a starting point for further investigation.

2. Battery Voltage: You've measured the veoltage. If the voltage is significantly lower than 12.6 volts when the

engine is off, it suggests a problem with the battery itself or with the charging sys

3. Charging System: Even if you don't think the charging system is at fault, it's still worth checking. The
charging system, especially the alternator, is responsible for keeping the battery charged. A malfunctioning

alternator won't charge the battery properly, leading to a gradual discharge.

4. Electrical Draw: An electrical draw, or parasitic drain, can occur when the car is off, slowly draining the
battery. To check for this, you can use a multimeter to measure the current draw from the battery when the

car is off. A normal draw is usually less than 50 milliamps.

5. Battery Connections: Ensure that all battery connections are clean and tight. Carrosion or loose connections

can cause poor battery performance.

6. Battery Age: Consider the age of the battery. Even if it looks good and the connections are clean, batteries

have a limited lifespan and may need replacement after 3-5 years, depending on the type and usage

7. Recent Vehicle Use: Think about how you've been using the vehicle. Frequent short trips or extensive use of

electrical accessories can strain the battery
8 External Factors: Extreme temperatures, both hot and cold, can affect battery performance.

So, considering these points, what do you think could be the next step in your investigation? Maybe revisiting

the charging system or checking for an electrical draw?
(a)
2 wzpte

What else do | need to check? | don’t know. Can you analyze it with me again?

&) WZ A Q8A Assistant

Certainly! Let's continue exploring the answer through guidance.

When the 12V battery fault light is on, it usually indicates that there’s an issue with your car's battery. Let's start

by thinking about some basic ques

The Tike the “power station  car, providing the electricity needed for starting and running

the vehicle. If this s, it could cause the fault light to illuminate. Can you

think of any reasol the battery might be having issues? For instance, what might happen to a battery
after it's been used for a while?

The ch system is like the “refueling” system for the battery. If it's nor

orking properly. tiery

might not be getting enough charge. Can you think of any potential reaso

why the chargir

m might

be failing?

Battery connection issues could also be the cause of the fault light. Imagine if the “energy pipeline” from the

promised, it might not be able to transmit electricity properly. Can you think of any reasons

ennections might be problematic?

By considering these questions, you can start to systematically check and eliminate possible causes. Each step

takes you deeper into understanding the problem. If you t any point, feel free to reach out, and Il

continue ou. Remember, the process of problem-solving is also a leaming process, and every step

forward i

(b)
Figure 6. Test effect of intelligent question-answering assistant
after student users admit their inadequacies

To sum up, when dealing with complex progressive issues
in new energy vehicle technology, compared with the single
full-output mode of DeepSeek and Doubao, the intelligent
question-answering assistant can interact with student users
in a more humanized way, integrating emotional perception
and ideological and political education. Just like real teacher-
student teaching communication, the intelligent question-
answering assistant will break down the questions raised by
students and adopt humanized methods to guide and inspire
students' thinking. In addition, the intelligent question-
answering assistant will not alter the correctness of its original
conclusions due to students' incorrect input views.

4. Teaching Application Cases of
Intelligent Question-Answering
Assistant

The core goal of higher vocational education is to cultivate
students' vocational ability. However, simply and rigidly



integrating quick-fix artificial intelligence with higher
vocational education cannot effectively achieve this goal; on
the contrary, it may lead to a decline in students' professional
literacy and the formation of solidified inert thinking.

This article will elaborate on the specific practice of deep
integration between artificial intelligence and higher
vocational education through two teaching application cases
of the new energy vehicle intelligent question-answering
assistant.

4.1. Application of Intelligent Question-
Answering Assistant in Professional
Courses

Take the course New Energy Vehicle Fault Diagnosis
Technology as an example. It is representative of the new
energy vehicle technology major, covering content from
multiple basic courses and thus being a highly comprehensive
course. The course is equipped with a training room, but
during practical training, students usually complete tasks in
groups, which makes it difficult to ensure that each student
can deeply engage in the task. Therefore, the intelligent
question-answering assistant can be used to conduct
simulation exercises with students before the practical
training class.

The course design idea is shown in Figure 7: Task questions
are released before the practical training class, allowing
students to conduct scenario simulations through multiple
interactions with the intelligent question-answering assistant,
so as to understand the inherent logic of the task and potential
error-prone points. This process simulates the scenario where
interns communicate with instructors before conducting
practical operations in enterprises. It enables students to
deepen their understanding of the task before actual operation,
which not only facilitates the smooth progress of tasks in the
practical training class but also allows students to cross-verify
scenario simulations with practical operations during training,
thereby achieving secondary consolidation and deepening of
knowledge points. Since each student interacts in different
ways, the phased information provided by the intelligent
question-answering assistant during interactions will also
vary. Therefore, students can feedback their inadequacies to
the intelligent question-answering assistant after class. After
recording these feedbacks, teachers can further adjust the
content of the intelligent question-answering assistant to
ensure that both the final conclusions and phased information
it provides are authoritative. At this point, a complete closed
loop has been formed for the pre-class, in-class, and post-
class links of the practical training part of this course

Pre-training Class In-training Class

Forum

i
H
1
il Communication
Task Release practical il Results with Mutual Hands-on
Scenario | Simulation | Question- l————| Practice
. - __: Answering Verifica
Interaction with Drill 1 Assistant 1
Intelligent :_____ _ i
Question- Process Reflection
Answering
Assistant . 1
Knowledge | Post-training Class i
Process | Sharing | i
I | Feedback and Group
Online Feedback i Conclusion Communication
i
i
1

Figure 7. Application Ideas of Intelligent Question-Answering
Assistant in the Course
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4.2. Application of Intelligent Question-
Answering Assistant in Graduation
Projects

In addition to its application in professional courses, the
intelligent question-answering assistant also shows great
potential in the graduation projects of higher vocational
students, being able to provide assistance throughout the
entire process of graduation projects. As shown in Figure 8,
in the early stage of graduation projects, many students
majoring in new energy vehicle technology generally faces
the "three difficulties" phenomenon: difficulty in planning the
project cycle, difficulty in determining the graduation topic,
and difficulty in carrying out research on the graduation topic.
At this point, students can communicate with the intelligent
question-answering assistant to obtain guidance on initial
topic selection, guidance on project implementation, and
reminders about periodic tasks.

Meanwhile, in the mid-stage of graduation projects,
students can continuously communicate their phased writing
results with the intelligent question-answering assistant. The
assistant can provide support in aspects such as idea
optimization and text polishing, thereby effectively
improving the quality of students' graduation projects.

Finally, a database of common problems in text writing and
drawing processing can be built, and a simulated defense
mode with judges can be set up. By analyzing the high-
frequency questioning patterns of judges, the intelligent
question-answering assistant can generate possible defense
questions and response strategies, further enhancing the
optimization level of students' graduation projects and their
confidence in the defense.

Interaction Content

- Lommmm - TS <
! arly Stage
<L

+ Agssist in determining the research
Student User

topic direction .
+ Formulate the research project

implementation plan
* Supervise the implementation of the
research project timeline

Mid-stage

* Optimize the research project ideas

@ Polish the research project text
Intelligent Question-
Answering Assistant

Final Stage

* Simulate the defense for reviewers

Figure 8. Application of Intelligent Question-Answering Assistant
in Graduation Projects

5. Conclusion

Aided by the heuristic intelligent question-answering
assistant for the new energy vehicle field, the traditional
mechanical matching mode of retrieval has been broken
through, and the educational interaction mode has been
reconstructed. By simulating the communication process
between real teachers and students, it has realized the in-depth
integration of artificial intelligence and higher vocational
education.

The intelligent question-answering assistant promotes the
transformation of teaching mode from knowledge imparting
to cognitive construction, urging the traditional teaching
method to evolve from "one-way imparting" to "two-way
exploration". It transforms the traditional classroom into an



environment similar to an engineering workshop, shifting the
focus of teaching from mere knowledge transmission to the
forging of practical abilities, thus establishing a typical
practical paradigm for digital transformation under the
background of the integration of industry and education.

Meanwhile, the assistant implements the educational
concept of whole-process education, integrating emotional
care into all links of students' interaction with it, and flexibly
incorporating ideological and political elements according to
specific contexts. This kind of interactive way, which is warm
yet not overly rigid or preachy, is the key to improving the
humanization level of the intelligent question-answering
assistant.

The current intelligent question-answering assistant also
has some limitations. In terms of user input methods, in
addition to text and voice, it can incorporate gestures, images
and other ways for special education in the future to expand
its audience reach. Secondly, in terms of output display, due
to the constraints of existing technologies and hardware
conditions, in-depth integration with Augmented Reality (AR)
technology cannot be realized temporarily, and its interactive
experience still remains mainly at the two-dimensional level.
The combination of AR and Al technologies is expected to
bring deeper innovations in teaching modes for vocational
education. Finally, this intelligent question-answering
assistant still requires more research on teaching scopes and
cases to continuously improve and optimize itself.
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