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Tém tit: Su phat trién cua tri tué nhan tao tao sinh dang lam thay doi dang ké hoat dong phat trién ph(fn mém, déic biét
o kha nang sinh ma, gidai thich chwong trinh, phat hién 16 va dé xudt phwong dan xit ly. Piéu nay ddt ra yéu cau doi méi
cach tiép cdn trong day hoc Céng nghé phan mem boi nang luc cua ngum hoc khong nén chi dwoc thé hién qua kha nang
viét md ma con phai bao gom phdn tich yéu cau, thiét ké giai | phap, kzem chiing, kiém thir, danh gza va bao tri phan mém.
Bai viét phan tzch ddc diém cia hoc phan Céng nghé phan mém trong moi quan hé véi su phat trién cia tri tué nhan tao tao
sinh, tir @6 dé xudt dinh hiedng t6 chire day hoc theo chudi phdn tich — thiét ké — lgp trinh ¢é hé tro AI — kiém chitng — kiém
thir — bao tri. Trong cdch tiép cdn nay, AI dwoc xem la cong cu hé tro' ¢ kiém sodt, con sinh vién van gii vai tro chii thé
trong viéc lya chon gidi phdp, danh gia két qua va chiu trach nhiém doi véi san pham phan mém. Bai viét mang tinh dinh
hwéng, khong sir dung dir liéu khao sat hodc két qua thue nghiém.

Tir khéa: Cong nghé phan mém, tri tué nhan tao tao sinh, day hoc, ldp trinh, kiém chitng phan mém, kiém thir phan mém.

INNOVATING SOFTWARE ENGINEERING EDUCATION IN THE CONTEXT
OF GENERATIVE ARTIFICIAL INTELLIGENCE: FROM PROGRAMMING
SKILLS TO SOFTWARE DEVELOPMENT AND VERIFICATION COMPETENCIES

Abstract: The development of generative artificial intelligence (Al) is significantly transforming software development
practices, particularly through its capabilities in code generation, program explanation, error detection, and solution
suggestion. This development calls for a renewed approach to Software Engineering education, as learners’ competencies
should not be demonstrated solely through their ability to write code but should also encompass requirements analysis,
solution design, verification, testing, evaluation, and software maintenance. This paper analyzes the characteristics of
Software Engineering as a course in relation to the development of generative Al and proposes an instructional approach
based on the sequence of analysis — design — Al-assisted programming — verification — testing — maintenance. In this
approach, Al is considered a controlled support tool, while students remain the primary agents responsible for selecting
solutions, evaluating results, and taking responsibility for their software products. The paper presents an instructional
orientation and does not use survey data or empirical results.

Keywords: Software Engineering, generative artificial intelligence, education, programming, sofiware verification,
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Cong nghé phan mém 14 hoc phan nén tang cua
dao tao Cong nghé¢ thong tin, bao quat toan bd
qua trinh phat trién va duy tri phan mém, tir phan
tich, thiét ké dén 1ap trinh, kiém thir va bao tri. Vi
vy, muc tiéu cta hoc phan khong chi 13 tao ra
chuong trinh chay dugc ma con hinh thanh kha
ning tiép can co hé thong d6i v6i qua trinh xdy
dung san pham phan mém (Pressman & Maxim,
2020; Sommerville, 2016).

Tri tué nhan tao tao sinh dang hd trg ngay cang
nhiéu coéng viéc nhu giai thich yéu cau, dé xuat
thudt toan, sinh mé, chuyén d6i ma, phat hién 15i
va tao trudng hop kiém thir. GitHub Copilot 1a mot
vidu vé cong cu ho tro 1ap trinh dya trén nglt canh
(GitHub, 2024). Céc nghién ciru vé md hinh ngon
ngtr 1on trong céng nghé phan mém ciing cho thiy
Al co the tham gia nhiéu nhiém vu trong Vong doi
phat trién, nhung két qua van can con nguoi kiém
tra va danh gia (Fan et al., 2023; Hou et al., 2024).

Trong bdi canh dé, néu danh gia chu yéu bang
kha nang viét mot doan ma hodc hoan thanh mot
chtic ning, niang luc nguoi hoc c6 thé khong duoc
phan anh day du. Nguoc lai, néu chi trong hiéu
bai toan, phan tich yéu cau, thiét ké, kiém ching
mad, kiém thur, dénh gid va béo tri, sinh vién dugc
dat vao vai tr0 cua ngudi phat trién phan mém. Do
o, bai viét dé xuat chuyén trong tam tur “nang luc
1ap trinh” sang “nang lyc phat trién va kiém ching
phén mém”, trong d6 Al hd trg nhung khong thay
thé trach nhiém chuyén mon cua sinh vién.

IL. YEU CAU POI MOI DAY HQC CONG
NGHE PHAN MEM TRONG BOI CANH Al
TAO SINH

Mot san pham phan mém khong bat dau tir viét
ma ma tr xac dinh van dé, 1am rd yéu cau, phan
tich dbi tuong va chuc nang, lua chon kién tric,
thiét ké giao dién va dir liéu, roi méi 1ap trinh,

TAM LY - GIAO DUC | 79



TAP CHI TAM LY - GIAO DUC

kiém thir va bao tri (Pressman & Maxim, 2020;
Sommerville, 2016). Ban chat cia Cong nghé
phan mém vi vy khong nam & s6 dong mi ma
o kha nang sur dung phuong phap va cong cu phu
hop dé giai quyet bai toan.

Al c6 thé tao ma tir yéu cau bang ngon ngir ty
nhién, nhung mi dugc sinh ra chua dong nghia
v6oi mot gidi phap ding, an toan, hiéu qua va co
kha ning bao tri. Ma c6 thé chay nhung van chtra
16i logic, bo sot truong hop bién, khong phu hop
kién trac hodc tao rui ro bao mat. Vi vay, sinh vién
can du kién thirc nén tang dé doc hiéu va danh gia
dau ra ciia AL

Muc tiéu day hoc ¢6 thé t6 chirc thanh chudi
nang lu:c (1) hiéu va phan tich bai toan, xac dinh
yeu cau chuc nang va phi chtrc niang; (2) thiét ké
cau triuc hé thong, dir li€u, giao dién va cac thanh
phén; (3) 1ap trinh voi sy hd tro cia AT nhung phai
doc hiéu ma; (4) kiém chung va kiém thir dé xac
dinh mic do dép vmg yéu cau; (5) béao tri, sira 16
va danh gi4 tac dong cua thay doi. Nhu vay, sinh
vién van can hoc 1ap trinh, nhung 1ap trinh dugc dat
trong hé théng ning lyc rong hon: phén tich — thiét
ké — lap trinh — kiém chimg — kiém thir — béao tri.

I1. PE XUAT POI MOI CACH TO CHUC
DAY HQC CONG NGHE PHAN MEM

Trén co s& cau tric hoc phan gom 28 tiét, ¢6
thé t6 chirc ndi dung theo mot chudi théng nhit
thay vi xem ba chuong nhu’ nhu’ng phan kién thu’c
doc lap. Chuong 1 cung cap nén tang vé phan mém
va qua trinh phat trién phan mém; Chuong 2 tip
trung vao phan tich va thiét ké; Chuong 3 dé cap
dén 1ap trinh, kiém thir va bao tri. Ba chuong nay
c6 thé dugc két ndi thanh mot quy trinh nhan thic
va thyc hanh thong nhat: hiéu bai toan — phan tich
— thiét ké — 1ap trinh — kiém chimg — kiém thir
— bao tri. Cach to chirc nay gitip sinh vién nhan
thire rd mdi quan h¢ gitra cac hoat dong, déng thoi
tao diéu kién dua Al vao ding vi tri hd tro thay vi
bién Al thanh noi dung hoc tap trung tam.

O Chuong 1 — Tong quan vé Cong nghé phan
mém, muc tiéu khong chi du’ng o Vlec cung cap
dinh nghia va lich sir phat trién ma can giup sinh
vién hinh thanh nhéan thirc vé ban chat cia mot
san pham phan mém va vong doi phat trién phan
mém. Giang vién c6 thé dua ra mot bai toan don
gian va yéu cau sinh vién xac dinh phian mém can
xay dung, d01 twong sir dung, pham vi chirc nang
va nhirng van dé can giai quyét. Al ¢6 thé dugc sir
dung dé hd tro tim hiéu cac khai niém hodc goi
¥ nhiing cau hoi can dat ra ddi véi bai toan. Tuy
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nhién, sinh vién can tu lya chon thong tin phu hop
va gidi thich dugc 1y do xac dinh pham vi cta hé
thong. Qua d6, ngay tir dau hoc phan, sinh vién
dugc hinh thanh théi quen khong xem két qua do
Al cung cap la dép 4n mic nhién ding.

Chuong 2 — Phan tich va thiét ké hé thong phan
mém can duoc xem la giai doan hinh thanh ning
luc c6 ¥ nghia ddc biét trong bdi canh Al c6 thé
sinh ma. Khi cong cu c6 kha nang tao ra chuong
trinh tir yéu ciu bang ngén ngit ty nhién, kha nang
xac dinh ding yéu cau va thiét ké giai phap cang
tré nén quan trong. Sinh vién can thyc hién cac
hoat dong phan tich hé théng, xac dinh yéu cau,
mod hinh hoa hé théng theo huéng ciu trac hodc
hudng ddi twong, thiét ké co so dit liéu, giao dién
va cac thanh phan ciia hé thong. Al c6 thé hd tro
giai thich ky phap, dua ra mot s phuong an thiét
ké hodc phéan bién mot thiét ké da co. Tuy nhién,
sinh vién phai 12 nguoi lya chon phuong 4n cudi
cling va giai thich dwoc mdi quan hé giita yéu cau,
md hinh va thiét ké. Viéc danh gia & giai doan nay
vi vdy khong nén chi dya trén viéc so d6 ¢ dung
hinh thirc hay khéng ma can chu trong kha nang
giai thich va bao vé quyét dinh thiét ké.

D6i voi Chuong 3 — Lap trinh, kiém thir va bao
tri phan mém, Al c6 thé duoc khai thac rd hon
nhung can thiét 1ap nguyén tic sir dung c6 kiém
soat. Sinh vién co thé st dung Al dé tao mot doan
m3 ban dau, giai thich mot doan ma chua hiéu,
tim nguyén nhan ctia 16i hodc dé xuat trudng hop
kiém thir. Sau d6, sinh vién phai thuc hién qua
trinh kiém tra bang cach chay chuong trinh, doc
mé nguon, ddi chiéu véi yéu cau va kiém thir cac
truong hop phtt hop. Mot hoat dong hoc tap c6 thé
duoc td chirc theo chu trinh: Yéu ciu — Sinh vién
thiét ké — AT hd tro ma — Sinh vién doc hiéu —
Kiém thir — Phat hién 16i — Stra chita — Giai
thich két qua.

Chu trinh nay lam thay d6i dang ké vai tro ciia
hoat df)ng 1ap trinh. Sinh vién khong chi duogc yéu
cau “viét mot chuong trinh chay dugc” ma pha1
chung minh rang chuong trinh dap (mg yéu cau va
6 thé duge kiém chung. Chang han, v&1 mot chirc
nang dang nhap, thay vi chi yéu cau sinh vién tao
giao dién va ma xu ly dang nhap, gidng vién cd
thé yéu cau sinh vién xac dinh cac trudng hop dau
vao hop 1& va khong hop 18, kiém tra xir 1y mat
khau, kiém tra thong bao 18i va phan tich cac doan
mia do Al dé xuat. Khi d6, kién thire 1ap trinh van
duoc su dung nhung dugc dat trong mot nhiém vu
6 yéu ciu cao hon vé kiém chimg va chit luong.
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Mot thay doi quan trong khac 1a dénh gia sinh
vién. Trong moi truong cd Al tao sinh, néu bai
kiém tra chii yéu yéu cau viét mot doan mi ngin
tir dau, viéc danh gia c6 thé chua phan anh day du
nang lyc phét trién phan mém cua nguoi hoc. Co
thé mo rong danh gia theo cac thanh phan: phan
tich yéu cau, thiét ké, 1ap trinh, kiém chung, kiém
thir, bao tri va kha nang giai thich. D6i v6i san
pham c6 st dung Al sinh vién c6 thé phai ghi lai
cong cu da st dung, muc dich su dung, phén ma
hodc ndi dung dugc Al hd tro, nhimg thay doi da
thyc hién va cach kiém tra két qua. Cach lam nay
khong nhim cam Al ma hudng sinh vién dén viéc
str dung Al ¢6 trach nhiém va c6 kha ning kiém soét.

Bén canh d6, vai tro ciia gidng vién ciing can
dugc didu chinh. Khi AI c6 thé cung cdp nhanh
nhiéu cdu tra 16i va doan ma, giang vién khong
nhét thiét phai danh phan 16n thoi gian dé hudng
dan timg thao téc lap trinh co ban. Thay vao do,
giang vién co6 thé tap trung nhiéu hon vao viéc
thiét ké tinh huéng, dat van dé, yéu cau sinh vién
giai thich lga chon, kiém tra san phém, chi ra
nhiing trudng hop ma Al dua ra két qua chua phu
hop va hudéng dan sinh vién ty kiém ching. Nhu
vay, Al ddm nhén mot phﬁn hoat dong ho trg ky
thuat, trong khi giang vién gitt vai tro thiét ké hoc
tap, dinh huéng chuyén mén va phan hoi; sinh
vién van 13 chu thé chiu trach nhiém vé két qua
hoc tap va san pham phan mém.

Mot nguyén tic can dugc duy tri xuyén sudt
hoc phan 14 “Al ¢6 thé hd tro tao ra két qua nhung
khong thay thé trach nhiém kiém chimg két qua”.
Sinh vién c6 thé st dung Al dé ting toc mot s6
cong viéc nhung phai hiéu rang dau ra cua Al c6

thé khong chinh xac, khong phit hop véi ngit canh
hodc khong dap tng diy di yéu cau. Vi vdy, moi
ndi dung do Al hd tro can dugc dat trong mot chu
trinh kiém tra gdom ddi chiéu yéu cau, kiém tra
m4d, thyc thi, kiém thir va danh gia. Pay 1a diém
c6 thé tao nén su khac biét gitra viéc “su dung Al
dé 1am bai” va “hoc Cong nghé phan mém trong
moai truong co Al”.

IV. KET LUAN

Tri tu€ nhan tao tao sinh dang lam thay di hoat
dong phat trién phén mém, dic biét v6i kha nang
sinh mé, qua d6 dit ra yéu cau méi dbi véi dao tao
Cong nghé thong tin. P6i mai day hoc Cong nghé
phan mém vi vdy khong chi 1a dwa Al vao thyc
hanh 13p trinh ma cin mé rong trong tim sang cac
nang luc phan tich yéu cau, thiét ké, doc hiéu va
kiém chimg ma ngudn, kiém thir, bao tri va giai
thich quyét dinh ky thuat.

Trén co s& cau tric hoc phan, bai viét dé xuat to
chirc ndi dung theo chudi phan tich — thiét ké — lap
trinh ¢6 hd trg AI — kiém chimg — kiém thir — bao
tri. Al dugc sir dung nhu cong cu hd trg, con sinh
vién giir vai tro chu thé trong xac dinh yéu cau, lua
chon gidi phap, danh gia dau ra va chju trach nhiém
vé san pham. Cach tiép can nay vira duy tri vai trd
ctia kién thuc 1ap trinh, vira m¢ rong muyc tiéu dao
tao theo yéu cau phat trién phan mém trong bbi
canh mai. Pay 1a dinh hudng t6 chirc day hoc dua
trén dic diém hoc phan va su thay doi cong nghé,
chua khang dinh hiéu qua qua thyc nghiém. Cac
nghién ciru tiép theo c6 thé trién khai mé hinh & cac
16p hoc cu thé dé hoan thién ndi dung, phuong thirc
danh gia va danh gia tac dong ddi voi nang luc phat
trién phan mém ctia sinh vién.
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