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Tém tit

Bai bdo tdp trung nghién ciru va dé xudt giai phap iing dung cong nghé Tri tué nhdn tao
(Al) vao qua trinh giang day thuc hanh hoc phd‘n AutoCAD cho sinh vién Truong Pai hoc
Céng nghé Péng A. Tac gia dé xudt trién khai tro giang Al dudi cac hinh thire nhue: tro Iy do
hoc tap sur dung chatbot Al, thu vién video mé phong thao tac AutoCAD, phcfn mém theo doi
va déanh gid thao tac nguoi hoc, hé thong giam sdt 16p hoc bang Al thi gidc mdy tinh, va méi
truong hoc tdp truc tuyén tich hop AI cham bai ty dong. Cdac giai phdp nay nham néang cao
hiéu qua gidng day, ting tinh cd nhan héa trong hé tro sinh vién, dong thoi givp giam tdi cho
gidng vién khi 16p hoc dong sinh vién. Nghién civu ciing dwa ra 14 trinh trién khai theo giai
doan va nhan manh tiém nang cua Al trong cdi thién chdt lwong dao tao thuc hanh ky nang
phan mém ky thudt trong gido duc dai hoc.

Tir khoa: Tri tué nhan tao, AutoCAD, tro giang Al, twong tdc, thao tdc.
Abstract

The paper focuses on investigating and proposing solutions for integrating Artificial
Intelligence (Al) technologies into the practical teaching of the AutoCAD course for students
at East Asia University of Technology. The author proposes implementing Al-powered
teaching assistants in various forms, including: Al-based learning chatbots, a video library
simulating AutoCAD operations, software for tracking and evaluating students’ actions, Al-
driven classroom monitoring systems using computer vision, and an online learning
environment integrated with automated Al-based grading tools. These solutions aim to
enhance teaching effectiveness, increase the level of personalized support for students, and
reduce the workload for instructors in large classes. The study also outlines a phased
implementation roadmap and highlights the potential of Al in improving the quality of
practical training in technical software within higher education.

Keywords: Artificial Intelligence, AutoCAD, Al teaching assistant, interaction,
operation.

1. PAT VAN DE

Tai Truong Pai hoc Cong ngh¢ Pong A, hoc phén AutoCAD la mon thyc hanh quan
trong trong chwong trinh ddo tao k¥ thuat. Tuy nhién, viéc giang day dang gap nhiéu khé khin
nhu si s6 16p dong (trung binh 40-60 sinh vién/16p), chat lwong dau vao chua ddng déu, sinh
vién tiép thu cham, tinh tu hoc thép. Ngoai ra, h¢ théng may tinh chua déng bd, 16p hoc rong
khién giang vién khé quan sat va hd trg sinh vién kip thoi.
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Khao sat noi bo tai Khoa Co khi cho théy hon 60% sinh vién gap khé khan khi thao tac
phin mém, thudng xuyén cham tién d6 bai thuc hanh. Trong khi d6, giang vién khong thé

theo sat timg ca nhan, anh hudng dén chat lugng day - hoc.

Trudc thuc trang nay, viéc ung dung tri tu¢ nhan tao (AI) nhu mot cong cu trg giang la
giai phap kha thi, gitip h trg sinh vién theo hudng ca nhan hoa, dong thoi giam tai cho giang
vién. Bai bao dé xuit cic giai phap tng dung Al trong giang day AutoCAD nhim ning cao
hiéu qua thuc hanh va thuc ddy qua trinh chuyén d6i sb trong dao tao ki thuat.

2. GIAI QUYET VAN PE
2.1. Co s6 Iy thuyét

2.1.1. Tri tué nhdn tao trong gido duc (Al in Education)

Theo nghién ctru cia Woolf (2010) va cac bao cdo cia UNESCO [7], Al trong gido duc
¢6 thé hd tro ca nhan hoa hoc tap, cung cép phan hdi tirc thoi, theo ddi tién trinh nguoi hoc va
hd tro giang vién ra quyét dinh. Trong giang day thuc hanh k¥ thuat, AI c6 thé dong vai tro
nhu “trg 1y 40”, gitip sinh vién truy xuat thong tin, hudng dan thao tac va giai dap thic mac
ma khong can cho gidng vién.

2.1.2. M6 hinh trg giang do (Intelligent Tutoring Systems — ITS)

Hé thong trg giang thong minh 1a cic phan mém st dung Al dé mo phong vai trd ngudi
hudng dan. Cac hé théng nay co6 thé phan tich thao tic ngudi hoc, nhan dién 15i sai va dua ra
g0i ¥ stra 13i theo thoi gian thuc [6]. Trong mdi truong AutoCAD, ITS c6 thé theo ddi thao tac
v€, canh bao khi sinh vién stir dung sai Iénh hoac sai 16p (layer), gilip céi thién hi¢u qua thuc

hanh [8].
2.1.3. Giao dién twong tdc tw nhién va hoc tdap tich cuc

Sy phat trién ctia cac md hinh ngdn ngir 16n (LLMs) nhu ChatGPT, Claude, Gemini...
cho phép xdy dung cac tro 1y hoc tip twong tac qua ngdn ngit tu nhién. Diéu nay dic biét phu
hop véi sinh vién c6 kha nang tw hoc con han ché, giup ho dé tiép can kién thic hon qua viéc

dat cau hoi va nhan hudéng dan ngén gon, truc tiép tir Al [4,5].

Viéc tng dung tri tué nhan tao (Al) trong gido duc di trd thanh xu hudng tat yéu trong
qué trinh chuyén ddi sb, dac biét & cac mon hoc thuc hanh k¥ thuat doi hoi thao tac phén mém
nhu AutoCAD. Dya theo cac nén tang Iy thuyét vé tri tué nhan tao, hé thong tro giang thong
minh va giao dién hoc tdp tuong tac dang tao diéu kién thuan loi dé ung dung Al vao hd trg
day hoc AutoCAD [1]. Viéc tan dung cic nén tang nay khong chi gitip khic phuc nhimng bat
cap trong giang day truyén thong ma con tao budc dot pha trong dao tao thuc hanh ki thuat.
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2.2. M6 hinh dé xuit

& -,

Trg ly hoc tap o Hé théng giam sat

Trg ly Al tra 18i cau hoi I16p hoc bang Al
Tra |8i cau hoi Béo céo
L% tién dé
Quan sat
sinh vién

u Sinh vién
wle
Kho video- & Hé théng giam sat
mé phong thao tac l 16p hoc bang Al
Video huéng dan cung cap Thi giac may tinh
Hudéng dan ting budc ggiy

Hinh 1. M6 hinh trg giang Al cho hoc phan Autocad
2.2.1. Tro' Iy hoc tap ao — AI Learning Assistant
* Dang: Chatbot Al (rng dung LLM nhu ChatGPT hoac Claude). [4]
* Chuc nang:
- Tra 101 cac cau hoi vé 1énh AutoCAD, 15i thao tac, quy trinh thyc hanh.
- Go1 y theo ngir canh, giup sinh vién tu hoc va tra clru trong qua trinh thuc hanh.

Vi du: Sinh vién c6 thé hoi cac cau nhu: “Lénh v& hinh chit nhat?”, “Cach dung 1énh

OFFSET?”, “Lbi khong hién ludi phai 1am sao?”, v.v.
* Trién khai: Nhung trong giao dién LMS, Zalo OA, Google Chat, hoic nén tang web noi bo.

Al LEARNING ASSISTANT
f. . 1

Hello! How
can | assist you?

How do | use
the LINE comnand?

To use the LINE
command in AutoCAD,
follow these steps:

Hinh 2. M6 hinh tro 1y hoc tap do
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2.2.2. Kho hoc liéu mé phong — Video & Module thao tdic
* Noi dung: Cac video ngén huoéng dan tung Iénh, vi du thuc hanh theo budec.
* Tich hop:

- Video 2D/3D mo phong truc quan thao tdc AutoCAD.

- Lién két tir chatbot hodc LMS khi sinh vién can minh hoa thao téc.

- HS tro du6i dang pop-up hudng din ngay trong phan mém AutoCAD, c6 thé chay song

song.

* Giup giam phy thudc vao giang vién khi can hd trg k§ thuat co ban.

P 0:23/3:15

Hinh 3. M0 hinh kho hoc liéu m6 phong
2.2.3. Cong cu theo doi & phan tich thao tac AutoCAD — AI AutoCAD Tracker
* Co ché: Plugin chay nén trong AutoCAD ghi nhn thao tac cta sinh vién.
* Tinh nang:
- Phan tich thao tac ding/sai theo bai mau.
- Phat hién 13i pho bién (v& sai layer, khong ghi kich thudc, bd cuc sai ty 16...).

* Xuat bao cdo cho gidng vién theo tung sinh vién, tung budi hoc: Gidng vién co6 thé
nhan dugc bao cao tong hop cudi budi (ai lam tot, ai mac 101 gi, ai khong thao tac gi

ca).
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Actions Errors

Draws rrectangle Invalid point

Uses Line command

Hinh 4. M6 hinh cong cu theo ddi va phéan tich thao tac
2.2.4. H¢ thong phan tich I6p hoc — AI Classroom Monitor (tily chon mé rong)
2.2.5. Méi trwong hoc tap truc tuyén tich hop AI
Khi sinh vién hoc tai nha, hé thong co thé:
- Giao bai tap AutoCAD theo cép do.

- Al tg dong cham bai bang cach so sanh ban vé véi dap an mau (duva trén nhan

dang hinh hoc, layer, ty 1€...).

- Hudéng din 13i néu béan vé sai (VD: “ban dat khung sai ty 1€ 1:100, nén sura lai...”).

2.3. Quy trinh van hanh tong thé ciia md hinh:

E Drawings

N

Sao chép, chinh stra
Sinh vién thao tac AutoCAD
i

@ Plugin theo di thao tac
N
& Canh bo 16i sai sét
N
@ . Két ndi chatbot _
dé nhén ggiy sta loi
N
_ Két thuc budi hoc
Hé thong gtri bao cao tién do cho
gidng vién

Hinh 5. Quy trinh van hanh tong thé cia mo hinh
2.3.1. Uu diém
- Tang kha ning ca nhan hoa hoc tap: Hé thong Al cho phép sinh vién nhan h tro theo nhu
cau ca nhan, phu hop véi toe do tiép thu va nang luc mdi nguoi.
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- Giam tai cho gidng vién: AI hd trg xir Iy cau hoi thudng gip, phat hién 15i thao tac co bén,
gitip giang vién tap trung vao phan chuyén sau va diéu phéi 16p hoc hiéu qua hon.

- Hb trg sinh vién hoc moi luc, moi noi: Chatbot, kho hoc liéu va video md phong co thé truy
cap moi thoi diém, ké ca ngoai gio hoc chinh khoa.

- Theo ddi va danh gia tién d6 hoc tap: Hé thong phan tich thao tac AutoCAD gitip phat hién
16i s6m, ghi nhan tién d6 va sinh vién yéu kém dé giang vién can thiép kip thoi.

- Kha ning mé rong cao: M6 hinh c6 thé ap dung cho cac mén hoc k¥ thuat khac, khong chi
riéng AutoCAD, tao nén tang cho chuyén ddi sé toan dién trong do tao.

2.3.2. Nhwoe diém

- Phu thudc vao ha ting cong nghé: May tinh ciu hinh yéu, mang khong 6n dinh s& lam giam
hiéu qua h¢ théng Al, dac bi¢t vdi plugin gidm sat thao tdic AutoCAD.

- Poi hoi ky nang sir dung cong nghé tir sinh vién va giang vién: Can thoi gian 1am quen, tap
huan dé khai thac dang cach; sinh vién yéu cong nghé co thé gip kho khan khi sir dung Al trg
giang.

- Khoé kiém soat chat lugng phan hdi ctia AL: Néu Al chua dugce huin luyén du tdt tir dir lidu
thuc té, c6 thé dua ra goi y chura phit hop hodc thiéu chinh xéc.

- Chi phi dau tu ban dau va nhan luc trién khai: Xay dung hé thong, dao tao Al thiét ké hoc
liéu sé va plugin can dau tu thoi gian, cong stc va chi phi dang ké.

Bing 1. So sanh md hinh trg giang Al dé xuét v6i phuong phap truyén thong

Tiéu chi

Phwong phap truyén thong

M0 hinh trg gidng AI dé xuat

Kha nang tuong
tac

Han ché khi 16p dong, giang vién
kho hd tro timg sinh vién kip thoi.

AI h6 trg sinh vién 24/7, tra 1i cau
hoi va goi y thao tac theo nglr canh.

Theo dbi tién do

Phu thudc vao cam nhan chu quan
cua giang vién, kho bao quat toan
bo 16p.

Plugin theo doi thao tac gitp ghi
nhan, phan tich sai s6t va bao cdo
chi tiét.

Tinh c4 nhan hoa

Téat ca sinh vién hoc theo mét toc
dd va cach ti€p can giong nhau.

Al c4 nhan héa goi ¥, cung cip tai
liéu phu hop ning luc tung sinh
vién.

Kha nang tu hoc

Sinh vién thuong bi dong, cho
giang vién huéng dan.

Kho hoc liéu va chatbot khuyén
khich sinh vién tu hoc, tu tra ctru.

Hi¢u qua véi lop

Hi¢éu qua gidm ro rét khi si so
vuot qué kha ning tuong tac cta

Heé thong Al c6 thé hd trg dong thoi
nhiéu sinh vién ma khong bi qua
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dong giang vién. tai.

Chi phi trién khai | Thap, chi can giang vién va phong | Cao hon (dao tao Al, phat trién hé
ban dau may co ban. thdng, nang cap thiét bi).

Phu thudc coéng | Khong bi anh hudng bdi 16i phﬁn Phu thudc vao may tinh, mang, va
ngh¢ mém hay hé thong. d6 6n dinh ctia hé thong AL

Mirc d6 linh hoat | Gi6i han theo ning luc giang vién | C6 thé mé rong quy mé 16p va tich
mo rong va thoi gian hoc. hop thém hoc phan khac d& dang.

2.4. L) trinh trién Khai

Lo trinh trién khai trg gidng Al trong day hoc AutoCAD duoc chia thanh 4 giai doan rd
rang, di tu thir nghiém nho dén mo rong toan dién, thé hién tinh kha thi, tung budc va phu hop
v6i diéu kién cta nha truong. [3]

Bing 2. Lo trinh trién khai thyc té

Giai

Cong viéc chinh Thoi gian Muc tiéu Ghi chu
doan

Can phdi hop giang vién

1. Khoi | Pao tao Al bang dir Tao nén tang dir

: 1-3 tha - k§ thudt vién - chuyé
tao liéu hoc phén ang lidu cho Al giay uat vién - chuyén
2. Phit|Xay dung chatbot, | , o |Teo sin pham | Uu tién tinh kha thi, don

trién plugin, kho video dung thar (MVP) | gian hoa giao dién

Lay phan hoi,

2 C“ do Tue , do
lhocky |kiém  nghiem | o O TUoNE MUC €O

3. Thir | Trién khai tai 1 16p

nghiém | hoc cu thé tuong tac, 10i

thuc té
4. Mo | Ung dung cho toan | cachocky | Ap dung toan | Poi hoi hé thong on dinh
rong b0 hoc phén ké tiép dién va ho tro ky thuat

2.4.1. Giai doan 1: Khdi tao
* Cong viée chinh: Pao tao Al véi tai liéu hoc phan AutoCAD sin c6 cia trudng/khoa. [2]
* Thoi gian: 1-3 thang.
* Y nghia:
- Pay 1a budc nén tang quan trong dé hé théng hiéu ndi dung can huéng dan.
- Giai doan nay can su phdi hop giita chuyén gia Al va giang vién chuyén mon dé chuan
héa 1énh, 16i thuong gip, cau héi mau.
e Luuy: Tai liéu hoc liéu cang rd rang thi Al cang hi¢u qua.
2.4.2. Giai doan 2: Phdt trién
* Cong viée chinh: Xay dung cac thanh phan chinh cta hé théng nhu:
- Chatbot hoc tap.

- Plugin theo ddi thao tdc AutoCAD.
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- Hé théng cham 15i va goi y.

- Kho video m6 phéng.
* Thoi gian: 3—5 thang.

- Y nghia: Tao san pham mau du chtc ning cdt 13i.

- Tinh thuc tién: C6 thé lam theo md hinh MVP (Minimum Viable Product) — tirc 14 chi
can phién ban dau du dung thir, khong can hoan thién ngay tir dau.
2.4.3. Giai dogn 3: Thwr nghiém
* Cong viéc chinh: Trién khai tai 1 16p hoc cu thé (vi du 16p AutoCAD nam nhét Khoa Co
khi).
* Thoi gian: 1 hoc ky.
* Y nghia:

- Thu thap phan hoi tir sinh vién & giang vién.

- Kiém tra tinh 6n dinh cta AL mc do sinh vién tuong tac, hiéu qua goi y 16i.
* Loi ich: Phat hién van dé thyuc té nhu tdc d6 phan hoi, dd chinh xac cua Al tinh than thién
giao dién.
2.4.4. Giai doan 4: Mo rong
* Cong viéc chinh: Trién khai dién rong cho tat ca cac 16p hoc phan AutoCAD.
* Thoi gian: Hoc ky tiép theo.
* Diéu kién trién khai:

- C6 co so danh gia tr thir nghiém thanh cong.

- C6 b sung cai tién tir phan hoi thyc té.

- C6 ké hoach dau tu vé may chu hodc tich hop hé théng LMS chinh thec.
2.5. Mirc d¢ phu hop
2.5.1. R6 rang, tudn tw va dé trién khai

- Bang so sanh cho théy mot 16 trinh hop 1y, bét dAu tir viée chuan bi nén tang (dir licu, tai
nguyén), sau d6 phat trién coéng cu, thir nghiém ¢ quy mé nho va cudi cung 1 nhan rong.

- Thé hién 16 nguyén tic phat trién timg budc: “Bat dau nho — thir nghiém — téi wu — mé
rong”.
2.5.2. Muc tiéu cu thé theo tirng giai doan

- Mdi giai doan déu c6 muc tiéu rd rang: tao nén, phat trién tinh nang, kiém chung thuc té
va ing dung dai tra.

- Diéu nay gitip nha truong dé dang danh gia hiéu qua & timg budc va giam thiéu rui ro

dau tu sai hudng.
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2.5.3. C6 tinh khd thi cao trong diéu kién thuc té
- Thoi gian trién khai timg giai doan hop 1y (1=5 thang), pht hop véi lich hoc va khung
dao tao tai truong dai hoc.
- Cach tiép can nay phu hop véi diéu kién co s& vat chét, nhan luc va trinh do cong nghé
hién c6 tai cac khoa ky thuat, dac biét voi 16p si $6 dong, dau vao chua déng déu.
2.5.4. C6 thé mé rong cho cdc hoc phén kj thudt khdc
Maic du tap trung vao AutoCAD, nhung mo hinh 16 trinh nay hoan toan co thé duoc tai
st dung cho cdc mon nhu SolidWorks, Revit, Inventor, hodc cac hoc phén 1ap trinh, k¥ thuat
dién tir v.v.
3. THAO LUAN VA HUONG PHAT TRIEN
3.1. Thao luan
Viéc tmg dung trg gidng Al trong huéng dan thuc hanh AutoCAD 1a mét bude di phu
hop voi xu hudng chuyén doi s trong gido duc dai hoc, dic biét trong cac hoc phan yéu cau
thao tac ky thuat phan mém nhu tai Truong Pai hoc Cong nghé Péng A. Qua phan tich mo
hinh dé xuét, mot sd van dé can duoc trao ddi va thao luan siu hon nhim dam bao kha nang
trién khai hiéu qua trén thuc té, can luu v mot s6 van dé:
- Ning lyc sinh vién: Nhiéu sinh vién con thy dong, k¥ niang s6 han ché. Do d6, can c¢6 budi
huéng dan st dung hé théng Al ngay tir dau khoa.
- Ha ting cong nghé: Phong may con thiéu dong bd, cu hinh yéu, mang khong 6n dinh. Can
nang cap hoic t6i wu hé thong sao cho chay nhe, c6 thé dung offline.
- Vai tro giang vién: Al khong thay thé giang vién, ma hd trg. Gidng vién can dugc tap huén
dé khai thac tot cong cu Al trong giang day.
- Tinh mé rong: M6 hinh ¢6 thé 4p dung cho nhiéu hoc phan k¥ thuat khac. Tuy nhién, can
dau tu thém vao viéc xay dung hoc liéu sé va ngan hang cau hoi chuyén sau.
Mb hinh tro giang Al kha thi va hiru ich, nhung can trién khai timg budc, ¢ sy phdi hop
giita nha trudng — giang vién — sinh vién — k¥ thuat vién dé dat hiéu qua t6i wu.
3.2. Huéng phat trién
Dé tai ung dung tro giang Al trong giang day thuc hanh AutoCAD c6 tiém ning mo
rong va phat trién theo nhiéu hudng trong twong lai:
- Mé rong sang mon hoc khac: Ap dung cho cic hoc phan nhu SolidWorks, Revit, CNC, 1ap
trinh k¥ thuat...
- Tich hop véi LMS: Két ndi Al vao hé thong quan 1y hoc tap dé dong bo dit liéu va bao cio.

- C4 nhan hoéa hoc tap: Ggi y bai hoc va bai tap phu hop nang luc tirng sinh vién.
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- Phan tich dit liéu hoc tap: Str dung Al dé theo ddi, danh gia va cai tién phuong phap giang
day.

- Ung dung cong nghé VR/AR: Tao méi truong hoc tip truc quan, ting twong tac trong thyc
hanh k¥ thuat.

4. KET LUAN

Dé tai di tap trung nghién ctru va dé xuat mot mo hinh tmg dung tro giang AI nham hd
trg hiéu qua cho giang vién va sinh vién trong qué trinh thue hanh hoc phan AutoCAD. Trong
bdi canh 16p hoc dong, nang luc sinh vién khong déng déu va han ché vé ha tﬁng thiét bi, viéc
tich hop Al khong chi gop phan cai thién kha ning tiép can kién thirc ma con ning cao tinh
chu dong, ca nhan hoa trong hoc tap.

Mo hinh dugc xdy dung véi cac thanh phén rd rang nhu: trg 1y hoc tap 4o, kho hoc li¢u
mod phdéng, hé théng theo doi thao tac va phan hoi 16i tu dong. Bén canh do, 16 trinh trién khai
duoc dé xuat theo hudng timg budc, phi hop véi diéu kién thuc tién va dam bao kha nang mo
rong.

Két qua nghién ctru khang dinh rang, viéc ing dung Al vao giang day thuc hanh k¥
thuat 1a xu thé tat yéu va kha thi. Tuy nhién, dé thanh cong, can co sy dau tu d@)ng bd vé ha
tang, dao tao nhan lyc va co ché phdi hop chit ché giita cac bén lién quan. Dé tai khong chi
¢ y nghia thyc tién dbi v6i hoc phan AutoCAD, ma con mo ra trién vong ung dung rong rii

trong cac hoc phan ky thuat khac tai nha trudng trong thoi gian téi.
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