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Tém tit: Nghién cuu tap trung vao viéc tich hop Al trong gido duc ldp trinh dé tao ra

cong cu hoc tdp cd nhan hoa, thich wrng voi nhu cau va toc do riéng cua moi sinh vién. Cac

nén tang nhw GitHub Copilot, Tabnine, CodiumAI di chitng t6 két qua tot trong viéc ning

cao ky nang, tang dong lwc va gitip viéc hoc C++ tré nén tiép cin dé dang hon théng qua

phan hoi ngay tire thi, gamification va ké hoach hoc tdp tity chinh. Al con gip giam tdi cong

viéc phu, tao diéu kién dé tip trung vdo viéc giang day tw duy cdp cao. Tuy nhién, ciing chi

ra thach thire cho nghién civu nay vé quyén riéng ti, thién vi thudt todn va nhu cau cdn bang

gitta hé tro AI va ndng cao tw duy phan bién.

Tir khoa: tri tué nhdn tao, hoc ldp trinh C++, cd nhan héa hoc tdp, cong cu Al, gido duc dai

hoc, chat GPT, tro Iy lap trinh
I. Dit vin dé

Su tich hop tri tué nhan tao (Al)
trong céc bdi canh giao duc, dac biét la
trong viéc giang day hoc phan lién quan
dén 1ap trinh nhu C++, da khong ngimg
lan rong va d6i méi theo dong thoi gian
via qua. Ban dau, viéc gido dyc dua Al
vao dang chi hudng dén vao mot sd khia
canh nhu hé théng chdm diém tu dong
don gian va cac chuong trinh huéng dan
co ban. Tuy nhién, khi kha nang tinh toan

duoc cai thién dang ké va céac thuat toan

!'Truong Pai hoc Mé Ha Noi

hoc may tién bo, tiém ning cta Al trong
viéc tang trai nghiém hoc tap 1én theo cip
s6 nhan.

Véi sy tich hgp md rong nhanh
chong cua Al trong cac nén tang gido duc
linh hoat, twong thich véi nang luc va yéu
cau hoc tap riéng biét cua ting nguodi hoc
da trd nén pho bién, cho phép hudng dan
dugc thiét ké riéng dé thich ung véi cach
thtrc va nhip d6 hoc tap ctia mdi sinh vién
[1]. Su chuyén ddi nay dai dién cho mot

budc ngodt quan trong tir cdc mod hinh
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day hoc theo phuong phap c6 dién chuyén
sang cac trai nghiém hoc tap duoc tuy
chinh cao.

Vao dau nhitng nim 2000, khai
niém hoc tdp ca nhan hoda bat dau hinh
thanh, noi cac cong ngh¢ gido duc su
dung AI d thich tng voi nhu cau sinh
vién c4 nhan. Diéu nay danh diu mot sy
chuyén d6i then chdt trong cach lap trinh
duoc giang day, voi cac nha gido duc bat
dau nhan ra nhiing loi thé cua viéc diéu
chinh qué trinh hoc tap theo nang lyc va
so thich riéng cta sinh vién. Viéc ap dung
cac giai phap sir dung Al da cung cép kha
ning cung cip phan hoi tic thoi dong
thoi tdi wu hoéa trai nghiém hoc tap, diéu
nay dugc xem 1a cac yéu té hiéu qua hd
trg cho nam bat cac chii dé phurc tap nhu
1ap trinh C++ [2].

Su gia ting gan day cua Al di bién
d6i thém bdi canh, cho phép tao ra céc tai
liéu hoc tap dong. Khi cac cong cu Al tiép
tuc phat trién, chiing mang dén nhing kha
nang tiép can tri thirc mdi cho ngudi hoc
nghién ctru C++ theo nhiing cach sang tao,
cung c¢d thém vai tro ciia Al trong gido duc
hién dai. Gia tri cua nghién ctru nay nam &
viéc xem xét ca tiém nang chuyén doi va
cac kho khan gan lién véi viée ung dung
Al vao giang day lap trinh.

IL Co sé 1y thuyét

2. Sw phat trién ciia Al trong cong
ngh¢é gido duc

2.1.1. Tir tw ddng héa co ban dén hé
thong théng minh

Qua trinh phat trién cia Al trong
giao duc cho thdy su chuyén dich tir nhiing
cong cy hd tro tu dong hoa don gian sang

cac md hinh hoc may tién tién cho phép
tao ra va trién khai cdc qué trinh hoc tap
dugc diéu chinh theo dic trung va yéu cau
riéng ctia mdi c4 nhan. Cac ung dung Al
gido duc ban dau vu tién xir 1y cac nhiém
vu hanh chinh va céc chuong trinh hudng
dan co ban. Tuy nhién, sy tiép bd vé stc
manh tinh todn va sy tinh vi cua thudt toan
da cho phép phat trién cac hé thong gia sur
thong minh c6 thé thich g vdi cac cach
hoc riéng biét cia mdi c4 nhan theo timg
ngtr canh [3] .

2.1.2. M6 hinh hoc tdp ca nhan hoa

Nén tang 1y thuyét cua viéc sir dung
cac giai phap Al trong hé thong gido duc
tap trung vao viéc dap Gmg dic diém va
yéu cu hoc tap riéng bi¢t cua tung hoc
vién. Nho cong nghé Al, qué trinh hoc tap
duoc diéu chinh theo sé thich, nang lyc va
16 trinh riéng cua sinh vién. Day 1a budc
chuyén tir mé hinh giang day dong loat
truyén théng sang hé théng gido duc linh
hoat va théng minh, c6 thé linh hoat diéu
chinh bai hoc, tién d¢ va cach thirc danh
gia hop ly voi thanh tich hoc tap va muc
d6 tuong tac thuc té cua ngudi hoc.

2.1.3. Tw dong tao noi dung

Viéc &p dung Al da tao ra budc dot
phé quan trong trong linh vuc xay dung
ndi dung gido duc, khi n6 co thé hd tro tu
dong hoa qua trinh tao ra hoc li€u, nhitng
bai tdp rén luyén thuc hanh va cong cu
danh gia dugc thiét ké riéng. Sy phat trién
nhanh chéng cia cong ngh¢ hién dai da
tao diéu kién cho kha ning xay dung cac
hoc liéu phong phu va linh hoat ¢6 thé tuy
chinh theo cac chu dé cu thé trong 1ap trinh
C++, do d6 ddy manh kha ning twong



thich va dat hiéu qua t6t v6i ndi dung day
hoc d6i voi timg nguoi [4].

II1.
nghién ciru

Phuong phap, vat li¢u

3.1. Phan tich framework

Nghién ctru ndy 4p dung cach tiép
can phan tich toan dién dé kiém tra nhiéu
cong cu va nén tang Al khach nhau duoc
g dung trong lap trinh C++. Céch tiép
c4n nay bao gdm viéc phan tich theo cach
thirc logic va hé thong hoa cac tro 1y hoc
tap Al moi truong thuc hanh, phat trién
cac khoéa dao tao cung voi cac khda hoc co
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cap chimg nhan. Nghién ctru hudng dén
viéc danh gia mirc d6 hiéu qua trién khai
thue tién cua cac cong cu Al trong bdi canh
dai hoc, dong thoi xem xét ca dir liéu dinh
lugong vé hiéu qué hoc tap va phan hoi dinh
tinh tir sinh vién cung giang vién [13][14].

3.2. Cic cong cu va nén ting AT

Céc tai lidu nghién ctru bao gom
phan tich mdt $6 cong cu Al ndi bat duoc
thiét ké c6 thé dé dang dé sinh vién tiép
can khi hoc 1ap trinh C++ [17][18]. M6t s6
cong cu Al ho trg 1ap trinh ndi bat: GitHub
Copilot, Tabnine, va CodiumAlI

Béang 1. So sanh GitHub Copilot, Tabnine, CodiumAlI

trong d6 gom C++

gém C++

Tiéu chi GitHub Copilot Tabnine Codium Al
N bag sk GitHub (Microsoft + .
Nha phat trien OpenAl) Codota Codium
M6 hinh ngdn ngit hoc A o
Cong nghé cbt16i | GPT-4 mdy riéng (LMt |2 Phan tich logic va
Z N kiém thi ma
huan luy¢n)
, , Goi ma, hd tro lap trinh | Ggi1y tu dong thong Tao testcase tu dong
Muc dich chinh thoi gian thyc minh, ho tro nhiéu IDE | dita trén logic ma
Al A Tap trung vao Python,
H3 tro Ngon ngit: hon 20, Hon 30 ngdn ngit, bao JavaScript (C--+ hd tro

han ché hon)

Kha niang hoc ngir

Cao - phan tich ca doan
ma, chu thich va cau

Trung binh - phan tich
doan ma gan vi tri con

Cao - phan tich logic
chuong trinh dé tao

canh triic dy 4n o kiém thir
Phiin hoi thoi gian | Co - tw dong goi § khi |6 - tu dong goi § khi | <none - hoat dong theo
s . timg yéu cau kiém thur
thue 1ap trinh nhap code A T
riéng bict
Miic @ phit hop véi Rat phu hQ‘R - glrup V.I?t Tot - hf) tfg hoA’an ‘Ehanh Pilu hop ch(? sinh \ilen
. A code, hoc cu phap, hicu |code va tang toc lap da hoc co ban, muon
sinh vién hoc C++ e . PR L
j giai phap trinh hiéu kiém thir ma

Tinh niing noi bat

1. Goiy dong/ham

2. Hiéu chi thich tw
nhién

3. Ty sinh ma theo yéu

1. Téi wu theo thoi quen
ca nhan

2. Hoat dong nhanh nhen
3. Goi cuc bd va toan

1. Sinh testcase thong
minh

2. Kiém tra logic
chuong trinh

cau ngon ngit ty nhién | du én
Mién phi cho sinh - .| C6 ban mién phi giéi
. n . C6 g6i mien phi + g¢ L a1 A
Gia vién qua GitHub c(;)t%;l Ill:ilen pat T g0l han va ban tra phi day
StudentPack P du
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#include <i e
using namespace std;

bool isPrime(int n) {
if (n <= 1) return false;
for (int 1 i

return true;

sumPrimes(int n) {

int sum =

for (int 1 = 2; i < n; i++)
if (isPrime(i)) sum += i;

return sum;

main() {
int n;
cout <<
cin >>
cout <<
return 8;

i <=n; in)
if (n @} return false;

<< sumPrimes({n) << endl;

Hinh 1: AT h6 tro khi 1ap trinh C++
Bang 2. Al ho trg 1ap trinh C++

Cong cu Al

Cich hd trg véi doan code Hinh 1

GitHub Copilot |gom kiém tra n<1, lap for

Khi gd book isPrime (int n) {, Copilot tu dong sinh ham isPrime () hoan chinh bao

Khi viét sumPrimes (int n), Copilot goi luén ca than ham (vong lap cong don)

quen thudc

Khi bat dau viét for (int I=2; Tabnine goi phén con lai nhu i<n; i++ vi hoc theo mau

Tabnine Khi viét isPrime(i), Tabnine hoan thanh nhanh ham goi va hé tro autocomplete cho
bién sb
Sau khi viét xong code, CodiumAI dé xut cac testcase kiém thir nhu n=10—két qua
CodiumAlI =17, n=2—két qua =0;

No ciing c6 thé phan tich cdnh bdo néu logic isPrime c6 10i tiém an

IV. Két qua va thio luin

4.1. Cong cu Al dé hoc lgp trinh C++

4.1.1. Al tutor va hoc tdp cd nhan hoa

Nghién ctru cho thy rang Al tutor
c6 kha nang ho tro hiéu qua trong vi¢c tbi
uu héa qua trinh hoc tap cho nguoi hoc ¢
béac dai hoc, nhat la nhiing nguoi hoc 1ap
trinh C++. Coéng cu ndy cung cap hudng
dan 13 thanh t6 thiét yéu trong qua trinh
cai thién, viéc cung cép phan hdi tic thi
két hop v&i mot 16 trinh hoc tap duoc td
chtrc chit ch& gitp ngudi hoc nim bat

hiéu qué hon céc khai niém 1ap trinh phtic
tap. Al tutor thich img v&i phong cach va
tbc d6 hoc tip cua ngudi dung, cung cip
cac giai thich dugc cd nhan hda va phan
hoi theo thoi gian thyc khi sinh vién viét,
chay va g& 16i ma C++ truc tiép trong
trinh duyét caa ho [9][10]. Bang cach tao
ra chuong trinh gidng day tuy chinh duogc
thiét ké nham phuc vu nhirng muc tiéu va
nhu cau dic thu, Al tutor dam béao nguoi
hoc x4y dung cac ki nang lap trinh thyc té

mot cach hiéu qua.
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‘What's wrong with my Code?

Your code has a few issues. First, you're missing the #include directive, which is
necessary to use cout. Second, the string you want to print should be enclosed in
double quotes, Lastly, make sure the string matches exactly what is required: "l love
coding!™. This s important because computers need precise instructions to work
correctly.

How to approach solving this?

‘What's wrong with my Code?

It looks like you're trying to print a specific message to the console, but your code |s
missing a few key elements. First, make sure you have a main function, as this is where
the execution of a C++ program begins. Also, the message you need to print is "l love
coding!™ instead of "my name is Anna". Lastly, don't forget to end your statement with a
semicolon {;) to indicate the end of a command. These changes will help your code run
correctly and match the required output.

To print a string to the console in C++, you need to use the cout object, which is part of
the standard library. This object is used for outputting data to the console. You also
need to include the iostream header at the beginning of your code to access cout.

The syntax for printing is: cout << “Your message” ;. In your case, you want to print "l
love coding!™. Make sure to use the exact string with the correct capitalization and
punctuation. This will ensure that the output matches the step exactly.

Hinh 2. Minh hoa cach lam viéc voi Al tutor

4.1.2. Moi truong hoc thyc hanh
Nhiéu nén tang hd trg Al cho phép

sinh vién thuc hanh cac khai niém C++
thong qua céc thir thach ma hoa thyc hanh
cung cip phan hoi va goi f tic thoi dé cai
thién chat luong ma. Phuong phap tuong
tac nay thuc day sy hiéu biét vé 1ap trinh
C-++ bang cach hd tro ngudi hoc trong viée
linh héi tri thire mot cach tdi wu theo timg

chu dé thiét yéu tir ¢t phap co ban dén cac

thuat toan nang cao thong qua thuc hanh
6 hé thdng va hudng dan stra 16i ngay lap
tac [11][12].

4.3. Loi ich cua Tich hop AI

4.3.1. Ca nhdn hoa va twong tac
nang cao

Céc cong cu Al rd rang minh chiing
duoc vé nang luc nhu viéc chung c6 kha
ning linh hoat diéu chinh phu hop véi

cac yéu cau hoc tap riéng biét cua ting
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c4 nhan, dong thoi didu chinh ndi dung
va toi wu hoa danh gia dya trén kha ning
va phuong thirc hoc tap ri€éng cua tirng cé
nhan. Mirc do nay khong chi giai quyét
cac yéu cau hoc tap da dang ma con thic
day kha nang ghi nhd va hiéu hon cac khai
niém lap trinh c6 tinh phirc tap. Ban chit
tuong tdc nho vao cong cu hoc tap Al da
gitip hd tro qua trinh hoc tap hap din hon
thong viéc phan hdi theo thoi gian thyc,
khuyén khich sinh vién tich cuc va chu
dong tham gia vao qua trinh hoc tap tai
16p [6][5][18].

4.3.2. Cdi thién kha ndng gidi quyét
van dé va hiéu qud

Trg 1y ma hoa Al nang cao tu duy
phan bién va cac nhiém vu phan tich dir
liéu hudng téi viée phéan tich cach viét
mi ciia nguoi hoc va cung cap cac goi ¥
thich hop dua trén hoan canh cu thé. Cac
cong cu nay giup ngudi hoc phat trién va
cing ¢6 k¥ nang ma hoa dong thoi khuyén
khich cac phuong phap dé giup tiép can
c6 phuong phap ddi véi cac thach thirc
va phat trién ning luc xu 1y cac bai toan
thuat toan phtrc tap va co ché quan ly dir
liéu chuyén sau phd bién trong 1ap trinh
C++. Ngoai ra, Al hop 1y hoa qua trinh
hoc tap bang tu dong hoa cac thao tac
duoc thuc hién lai nhiéu 1an nhu tao bai
kiém tra va bai tdp ma hoa, tao diéu kién
uu tién tap trung cac tai nguyén vao hoat
dong phat trién va cai thién k§ nang lap

trinh nang cao[15].

4.4. Thdch thirc va han ché

4.4.1. Rao can vé kha nang tiép cdn
va ky thuadt

Nghién ctu da x4c dinh nhiing
thach thirc dang ké vé kha ning tiép can,
dac biét la dam bao réng cac cong Al co
thé phuc vu va hd trg tat ca nguoi hoc, bao
gbm ca nhitng ngudi trong dién can hd tro
dic biét. Sinh vién khiém thi co thé gip
tré ngai khi cac rng dung Al phu thudc
nhiéu vao giao di¢n tryc quan, doi hoi cac
nguyén tic va tinh ning thiét ké chung
nhu tinh ning doc ndi dung van ban bang
giong noi két hop véi cong cu hd tro doc
man hinh [6]. Ngoai ra, cac han ché vé mat
k¥ thuat bao gom 16i va 16 hong trong cac
cong cy ma Al tiép tuc dat ra nhiing tha
thach va nhimng ning lyc k¥ thuat nham
khai thac hiéu qua cac cong cu thiét yéu
nay co thé gay ra trd ngai véi mot sé sinh
vién [16][17].

4.4.2. M6i quan ngai vé dao dire va
sw cdn bang trong gido duc

Nhitng ham y dao duc quan trong
phét sinh tir viéc st dung Al trong mdi
truong su pham, lo ngai rang cac thuat
toan Al tiém an thién vi c6 thé 1am nghiém
trong thém sy khac biét ddi véi gido duc
hién c6. Viéc can bang loi ich ctia qua trinh
hoc tip c6 kha ning diéu chinh theo nhu
cAu va niang luc riéng cua timg c4 nhan
v6i viée bao dam quyén riéng tu ca nhan
van giir vai tro quan trong, nhét la trong
hoan canh cac nén tang van hanh bang Al
tién hanh tap hop va phan tich dir liéu voi

khéi lugng 16n lién quan d&én nguoi hoc.



Hon nita, c¢6 nhirng e ngai vé kha ning lam
dung cac cong nghé Al, day co thé 1a yéu
t6 can tré viéc nang cao cac ky ning then
chdt & hoc sinh, yéu cAu cac nha gido duc
can thuc hién cac cach tiép can sao cho
can d6i va hop 1y, tich hop Al lam hd tro
thay vi thay thé cho nd lyc ca nhan va sy
tham gia nhan thuc [6].

4.5. Cdc nghién civu dién hinh va

ng dung thuc té

4.5.1. Thanh tyu dat duoc trong qua
trinh trién khai

Céc nghién ciru gan day chi ra rang
viéc két hop cong cu Al vao mdi truong
giao duc lap trinh da gitp cai thién rd rét
hiéu qua hoc tap cta sinh vién bac dai hoc.
Pong thoi, viéc sir dung cac tinh hudng
nghién ctru cy thé cho phép ngudi hoc két
n6i chit ché giita 1y thuyét triru tuong va
tmg dung thyuc té, qua d6 cai thién chat
lugng va hi€u qua cuia trai nghiém hoc tap
[7]. Cac hé thdng hoc tap dua trén Al nhu
Tutorai va Brainly dwa ra phan hdi mang
tinh c4 nhan hoa va c6 kha ning diéu chinh
theo phong cach hoc riéng ctia mdi ngudi,
tr d6 hinh thanh nhiing trai nghiém thich
g va sat v6i nhu cau thuc té [6].

4.5.2. Cai thién viéc hoc tap theo
phuong phadp cong tac

Ung dung céac cong cu Al gop phan
thiic ddy su tham gia ning dong va tich
cuc cua hoc vién trong qua trinh hop tac
thuc hién cac dy én, khi ho st dung céac
cong cu ndy nham hd trg cong viée chung,
dam thoai dé kham pha nhiéu goc nhin

khac nhau, lam phong pht thém céc cudc
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trao d6i y kién va mo rong tri thirc vé cac
khai niém lap trinh [8]. Phuong phap tiép
can cong tac ndy gop phan lam rd va mo
rong sy hiéu biét dong thoi thuc ddy vin
héa tim to1 va khdm pha trong sinh vién,
mac du cac nha gido duc nhin manh vai
trd quan trong cua viéc git su cin bang
dé dam bao sinh vién phat trién niang lyc
phan tich va giai quyét cac van dé cot 15
cho su nghiép lap trinh trong twong lai.
IV. Két luan

Nghién ctru chi ra rang ap dung Al
trong qua trinh giang day lap trinh C++
tai bac dai hoc gop phén tao ra budc nhay
vot trong viéc nang cao phuong phéap gido
duc, va cung luc ning cao dang ké hiéu
qua hoc tdp cling nhu mic do tham gia
cua sinh vién. Nghién ctu ching minh
réng cac cong cu hoc tap dugc hd tro boi
Al d3 giai quyét thanh cong nhiéu han ché
ctia hudng dan lap trinh truyén théng qua
viéc trién khai qué trinh hoc tap ca nhan
hoa, két hop co ché phan hoi tic thi va
hé théng gido duc c6 kha niang diéu chinh
theo ddc diém va tién trinh hoc tap.

Nhirng phat hién chinh cho thiy cac
cong cu Al gop phan cai thién va thiac day
tién trinh phat trién ctia ngudi hoc va cai
thién k¥ nang lap trinh, tang dong luc cho
sinh vién qua cac yéu t6 trd choi hoa va
gitip 1ap trinh C++ d& tiép can hon thong
qua moi trudong twong tac. Sinh vién s
dung cac nén tang dugc Al ting cudng
thé hién sy linh hoi hiéu qua hon d6i voi
nhitng khai niém 1ap trinh phuc tap, k¥

nang giai quyét van dé dugc cung co va su
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chuén bi cho su nghiép k¥ thuat tdt hon.
Viée tich hop cac cong cu nhu GitHub
Copilot, Tabnine va gia su Al tuong tac
da ching minh dugc c6 tac dung trong
viéc mang dén su hd tro nhan thic theo
ngit canh cung véi huéng din mang tinh
c4 nhan hoa, duoc diéu chinh theo phong
cach va nhip do hoc tip riéng cua mdi
nguoi hoc.

Tuy nhién, nghién ctru cling x4c dinh
nhiing thach thirc 16n can dugc can nhic
k¥ luong dé trién khai thanh cong. Cac tro
ngai trong viéc hd tro viéc tiép can giao
duc ddi voi hoc vién khuyét tat, cac van
dé dao dirc dwgc quan tam lién quan dén
su thién vi cua thudt toan va tao ra riéng
tu dit lidu, ciing nhu nhu cau duy tri sy
can bang giira hd tro Al va viéc bdi dudng
phat trién nang luc phén tich va danh gia
phan bi¢én duoc coi la mot yéu td thiét yéu
ma cac don vi gido duc nén dac bi¢t luu
¥. Su bién d6i vé hiéu qua cta cong cu Al
gitra cac céac cach thuc hoc tap da dang va
cac rao can k¥ thuat ma mot sb sinh vién
phai d6i mat 1am ndi bat cac hé théng hd
tro 12 yéu t6 khong thé thiéu, toan dién va
cac nguyén tic thiét ké bao gom.

Y nghia cta nghién ciu nay vuot
ra ngoai cac lgi ich gido duc tic thoi, vi
gidao duc 1ap trinh dugc tang cuong Al
hd trg sinh vién trang bi hanh trang viing
chic hon cho 16 trinh nghé nghiép trong
ky nguyén cong nghé duoc dan dat boi tri
tu¢ nhan tao. Su cai tién lién tuc cua cong
nghé Al yéu cau phai tiép tuc thuc hién
nghién ctru va thao luan lién tuc nham

toi vu hoa hi¢u qua, dong thoi dam bao

giit gin cac gia tri nén tang cua viéc hoc
va gido duc dugc mo rong dé khong loai
trir bat ky ai. Cac co so to chire hoat dong
gido duc phai thiét 1ap cac khuon kho rd
rang uu tién ca su ddi mai va trach nhiém
dao duic trong viéc trién khai Al thiic day
moi truong ma cong nghé tang cuong chir
khong phai thay thé cic nguyén tic gido
duc l1ap trinh co ban.
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APPLICATION OF AI IN LEARNING C++
PROGRAMMING FOR STUDENTS
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Abstract: This study explores the integration of Al in programming education to deliver
personalized learning tools tailored to each student’s needs and pace. Platforms such as
GitHub Copilot, Tabnine, and CodiumAI have shown effectiveness in improving programming
skills, boosting motivation, and making C++ learning more accessible through instant
feedback, gamification, and adaptive study plans. Al also streamlines learning by reducing
repetitive tasks, allowing instructors to focus on higher-level guidance. However, challenges
remain regarding data privacy, algorithmic bias, and maintaining a balance between Al
assistance and critical thinking development.

Keywords: artificial Intelligence, learn C++ Programming, personalized Learning, Al Tools,
higher Education, chatGPT, programming Assistant
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