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ABSTRACT

Currently, applications using artificial intelligence (Al) are developing
rapidly, which has had a great impact on the process of learning programming
languages (PL). In addition, there are many forums and social networks
related to PL. This article presents some theoretical issues about self-study,
some popular programming languages suitable for high school students
today; groups of digital tools, ways to evaluate the level of use of digital tools;
forums and social networks about PL as a tool to improve knowledge,
programming experience, and teamwork skills for students. Next, the article

proposes the process of using digital tools in teaching. This document will be
a valuable handbook to help students form and develop self-study and
research capacity when learning PL. With continuous learning, practice,
active exchange, discussion and with the support of applications using
artificial intelligence, students will improve their learning efficiency and
gradually form their own self-study skills.

1. Mé dau

Nhiing nam gan day, cac cong cu s6 ¢6 st dung Tri tué nhan tao (AI) dang phat trién manh mé, gép phan lam
thay doi cach hoc cua HS. Véi viéc hoc ngdn ngit lap trinh (programming language - PL), Al khéng nhiing la cong
cu hitu hiéu dé tu van kién thirc cho ngudi hoc ma c6 thé sinh ra code (1 ciu lénh dé may tinh thuc hién) va review
code (xem lai va phan tich cau Iénh) gitp nguoi hoc. Ngoai ra, véi su phét trién manh mé caa cac mang xa hi, dién
dan, moi nguoi ¢ thé dé dang trao doi, chia s¢ kién thc, kinh nghiém vai nhau bat ké khoang cach dia Ii, tui tac
hay trinh do.

Chuong trinh mén Tin hoc cia Bo GD-BT (2018) méi chi cung cp céc khéi niém co ban nhat vé Iap trinh ma
chua huéng dan nhiéu vé cac cong cu gidp HS nang cao hiéu qua hoc PL. Tur bdi canh trén, dé gidp HS nang cao
hiéu qua tu hoc PL, rat can mot nghién ciru chuyén siu vé c4c van dé sau: - Cach sir dung cac tng dung tich hop tri
tué nhan tao (nhu ChatGPT) hd trg viéc hoc PL nhu thé ndo cho hidu qua. Dic biét, cach sir dung code do ChatGPT
tao ra; - Cach tham gia c4c mang xa hoi, dién dan néi chung va mang xa hoi, dién dan danh riéng cho cac nha phat
trién, 1ap trinh vién chuyén nghiép dé nang cao kién thirc vé PL; - Cach sir dung cac cong cu hd tro dé danh gié chat
lugng code danh cho HS tham gia lap trinh thi dau.

Trong bai b4o nay, chiing t6i trinh bay mot s van dé Ii luan vé khai niém “ty hoc”, mot sé NNLT phd bién
phti hop Vi lra tudi HS phé thdng hién nay, cac nhém cong cu so; tiép do bai bao trinh bay cach danh gia muc
d6 sir dung céc cong cu sb theo cac nhom va dé xuét quy trinh sir dung cdng cu s6 nhim nang cao hiéu qua tu hoc
PL cho HS.

2. Két qua nghién ciru
2.1. Mgt sé van d@é Ii lugn
2.1.1. Khai niém “tu hoc”

“Tu hoc” 1a mét hinh thire nhan thic cua ca nhan, nham nam viing hé thong tri thire va ki nang do chinh ngudi
hoc tu tién hanh & trén I6p hoac ¢ ngoai 16p, theo hoic khong theo chuong trinh va sach gido khoa di dugc quy dinh
(Ping Vii Hoat va Ha Thi Dirc, 2003). Nhu vay, tu hoc |a hoat dong doc I4p chiém linh kién thirc, ki ning, ki xao,
2 tw minh st dung cac ning lyc tri tué cing céc pham chét, dong co, tinh cam dé chiém linh tri thic, bién tri thuc
thanh s& hitu cua ban than. Do vay, nguoi hoc mudn lam cha kién thic thi can ty giae va tich cuc nghién ctu cAc tri
thirc dé 6 thé linh hoi mot cach hidu qua va hinh thanh bén ving.
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2.1.2. Mgt s6 ngdn ngi lap trinh phé bién phti hop véi liza tudi hoc sinh phé théng hién nay

Python: Cau triic ngdn ngit gitip ngudi ding viét rd rang cac chuong trinh & moi quy md du nho hay lon. Tinh
ning quan trong nhat ciia Python 1a hd trg nhiéu ménh 1énh Iap trinh, mé hinh hudng ddi twgng va bao gom lap trinh
chirc nang hoac thu tuc. Quan li bo nhé tw dong duoc bat theo mac dinh. Trinh théng dich Python cd san cho nhiéu
hé diéu hanh.

Scratch: La ngon ngit Iap trinh tryc quan, duoc phét trién bai mot nhém tir MIT Media Lab, do Mitch Resnick
dimg dau. Scratch dugc HS, GV va phu huynh str dung dé tao ra cac hoat anh va tuong tac don gian, thic day tu duy
tinh toan (Gutiérrez & Llinares, 2021).

C++: Ngon ngir 1ap trinh cap cao hiéu qua, triru tuong hda dir lidu, lap trinh huéng ddi trong va 1ap trinh chung
(Rassokhin, 2020). C++ la nén tang tot cho viéc hoc cac ngdn ngir lap trinh khac. Hién nay, C++ dang dwoc ding
phd bién dé thi tin hoc tré khdng chuyén va thi chuyén tin cap THPT.

2.1.3. Cac nhém cong cu s6

Cong cu s6 gdm cac nhém sau:

Nhém 1: Cong cu hé treviét code, chuyén code tur dgng. C6 nhiéu cong cu tich hop tri tug ¢ thé sinh code, sau
day 1a 2 cong cu phd bién va d& dung nhat: (1) GitHub Copilot la cong cu Al, duoc phat trién boi Microsoft va
OpenAl, sir dung md hinh hoc may. Cong cu ndy cd san trong mot s6 IDE chinh, nhu Visual Studio; (2) ChatGPT
la mét chatbot cd tich hop Al, sir dung cac thuét todn hoc sau dé tao ra van ban phan hoi cho ngudi dung (Théi Thi
Cam Trang, 2023). Cong cu nay khdng chuyén sau vé Iap trinh, nhung c6 thé tao ra vin ban bing ngdn ngit tu nhién
(trong d6 c6 tiéng Viét), bao gom ca doan code mau. Chét luong cia code duoc tao s& thay di tly vao chét luong
va sb luong dit liéu huan luyén va mirc do phic tap cia nhiém vu.

Trong bai bao nay, ching tdi di sdu vao cong cu su dung ChatGPT do cdng cu nay gilp HS cung ldc thuc hién
duoc nhidu cong viéc lién quan toi hoc ngdn ngit lap trinh va c6 thé sir dung tiéng Viét. HS cd thé truy cap
https://chatgpt.com/, hodc https://www.bing.com/chat dé bat dau sir dung ChatGPT. Ngoai tao code tir van ban do
ngudi ding nhép, ciing co thé chuyén doi code tir ngdn ngir 1ap trinh ndy sang ngdn ngix lap trinh khac cé tich hop
tri tué nhan tao nhu website: https://www.codeconvert.ai/. Bé c6 thé dua cau lénh hodc cau hoi (prompt) cho
ChatGPT tao code higu qua, ngudi hoc can tuan tha mot s6 yéu cau sau:

(1) Tao mot khéi 1énh c6 thir tu. Vi du: Ban hay tao mdt chuong trinh nhap vao mot s n tir ban phim, kiém tra
xem d6 co phai la s6 nguyén duong khong, sau d6 kiém tra xem d6 c6 phai 1a s6 nguyén t khong?. Chuong trinh
tao ra sé c6 dang thir ty nhu mo ta ctia nguoi dung.

(2) Yéu cau can 6 rang va cy thé, trdnh sy I3n 16n trong ngdn ngi tiéng Viét. Trong tiéng Viét, tir “céy” ¢6 nhiéu
nghia, chi “cy cdi” (tree) hogc khoang cach (km). Néu yéu cau ChatGPT: “Viét mgr chuong trinh C++ gidi bai
toan sau: Giiza trirong va nha cia An trong nhiéu cay. Hang ngay An di hét 10 giorVéi toc do mol gio la 1km/h. Vay
khodang cach giita nha va trrong cua An la bao nhiéu cay”. Khi d6, ChatGPT s& khong hiéu Ia can hién thi ra con s6
chi s6 lugng cay, hay khoang céch tir nha t6i truong ciia An (km). Pé ChatGPT hiéu duoc thi nén doi lai cau hoi la:
“Giita trwong va nha cua An trong nhiéu cay xanh. Hang ngay An di hét 10 gio Véi toc dé méi gio 1a 1km. Viét mt
chuong trinh C++ tinh khodng cach giita nha va trwong cua An la bao nhiéu km”.

(3) Cau hoi can theo mot chudi tu duy, c6 thé chia nho cau hoi phic tap thanh cac cau hoi don gian dé timg budc
tim duoc cau tra loi, gidng nhu hoi mot nguoi tro i,

(4) Phan yéu cau bé sung can chi tiét. HS cd thé nhap yéu cau, nhiém vu cho ChatGPT bang tiéng Viét theo md
hinh sau (xem hinh 1):

Boi canh Yéu cau

Hanh dong Két qua Vi dy
(Context)

(Action) ((RES)] (Example)

(Requirement)

Hinh 1. Quy trinh nhdp nhiém vu cho ChatGPT
Nhom 2: Cong cu kiém tra (test), 9o 16i va ddnh gid chit lwong code. Khi 1ap trinh, ¢6 hai nhém 16i pho bién
2 18i ¢t phap (chang han nhu sai tén bién, thiéu ddu ngit dong,...) va 13i logic (vi du dung sai ham, sai phép toan,
thuat toan,...).
Béi vei cAc 13i ci phap, HS c6 thé sir dung céc IDE cai trén may hoic cac trang website tim kiém theo théng béo
dé stra 15 tryc tiép ngay khi bién dich chuong trinh. D& giam thiéu 15i nay, nguoi diing nén cai thém céc plugin hd

145



Tap chi Gido duc (2024), 24(sb dac biét 9), 144-148 ISSN: 2354-0753

tro. Ngoai ra, nguoi dung cung c6 thé copy va [paste thong bao 16i lén Google dé tim kiém huéng giai quyét néu 1a
lap trinh tng dung. Mét s6 cong cu IDE ¢on hd tro ngudi ding tim kiém husng xi 1i. Day ciing 1 diém manh cua
céac IDE duoc cai dat trén may tinh.

Vi cac 161 logic, nguoi ding c6 thé sir dung cong cu ChatGPT dé xem lai va phan tich cau lénh (review code)
va cung cap cac phan hoi (feedback) dé nang cao chét lwong code (Padilla et al., 2023). Vi du, HS c6 thé paste doan
code 1ap trinh vao cira s ChatGPT va hoi xem chirc ning ciia doan mé Ia gi va so sanh vai chire ning can thuc hién.
C6 thé hoi ChatGPT Vvé céc 13i tiém an ctia doan ma. Hién nay, da co cac cong cu s6 khéc sir dung tri tué nhan tao
dé phét hién céc 1i nay nhu BugLab.

Nhém 3: Mang x& hgi va cac dién dan hoc PL. C6 rat nhiéu cac trang mang x4 hi, dién dan c6 thé hd tro qua
trinh hoc dua theo cAc van dé phét sinh va tang cuong su hop tac, tham chi chiing c6 thé coi la tac nhan giéo duc
(Liccardi et al, 2007). Tham gia cac dién dan, mang xa hoi con tao dong luc, su hing khoi cho HS, tranh sy nham
chén khi ty hoc. Ciing nh¢ céc dién dan nay, nguoi hoc ¢6 thé sir dung lai (reuse) cdc doan mé do ngudi khac cung
cap. Pay ciing 1a hién tugng phd bién (Chen et al., 2024). Bé chon lya dwoc cc dién dan hodc mang x& hoi phi hop,
HS ¢6 thé chon dua theo s6 luong ngudi tham gia hodc théng qua cac hudng dan tir thiy ¢d va cac trang website
khac. Xét theo hai tiéu chi la c6 s6 lvong ngudi ding dong dao va dugc nhiéu td chire, ngudi ding danh gid cao,
ching t6i giGi thiéu hai website nuwdc ngoai la Stack Overflow(https://stackoverflow.com/) va GitHub
(https://github.comy/). Stack Overflow la trang website hoi - d4p phd bién nhét danh cho cac nha phét trién phan mém.
Website nay duoc chia thanh rat nhiéu cac nhém (community) nhé vé cac cha dé khac nhau ma nguoi hoc c6 thé
tham gia. GitHub 12 mét nén tang noi moi nguoi ¢ thé luu trix, chia sé va lam viéc cling véi nhiing nguoi khac dé
viét mi (Alrashedy & Binjahlan, 2023). Dy la noi ma nguoi hoc budc dau lam quen voi ki nang lam viéc nhoém khi
cung tham gia thuc hién mot du én nao do. Ngoai ra, HS ciing dugc ren luyén thém ki nang quén li va theo ddi cac
thay ddi trong code (cac phién ban khac nhau ctia code). Day déu 1a cac ki ning nén tang ma ngudi hoc PL can nim
viing trong méi trudng 1am viéc qudc té hién nay, dac biét trong linh vyc Iap trinh.

Déi vai nhitng HS khong gioi ngoai ngi thi khi tham gia cac dién dan nay c6 thé xem cau hoi, cach hoi cua nhirng
ngudi trude d6 va su hd trg cia Google Translate dé 6 thé post cau hoi bang tiéng Anh, doc hiéu cau tra 1oi cua
nhitng nguoi khac. V6i nhanh lap trinh thi ddu, c6 mot s6 trang website to chirc cac ki thi du tiéu biéu nhu
http /lcodeforces.com/ hodc http://vnoi.info/, http://codechef.com/ (xem hinh 2).

G ] vnoi.info

VNOI i Ky thi Facebook

@ Gigi thiéu vé VNOI

£dng bdi admin, 4 ndm, 1 thang trudc

# Username Score
https://tucitre.vn/vuon-uom-nhan-tai-tin-hoc-20200312100246052.htm 1 mr_invincible 640.91
"Nhigu hoc sinh cac tinh 1& dac biét hanh phuc khi bigt dén dién dan y nghia nay. Ban L& Duy Thic (19 tudi) cho 2 ladpro9s 518.74
bigt: "Minh dén tir mgt tinh ma maén tin hgc chua dugc quan tm nhigu, khi bat dau hoc 1&p trinh thi ddu thi khang
c6 al d& nhd hudng dan. 3 vodanh9x 424.50
Biét tdi VNOI, minh thudng xuyén 18n dién dan xem mol ngudi dang hoc gi, luyén gi d& 13m quen va hoc tap theo 4 mr_pyn_hpox 421.10

ho. Cit c6 bai kho |3 hoi s& cé ngay ngué’i hé trg. VNOI cé mét kho cac bai todn \ép trinh 16n 1a cﬁng cu hoc tép, an

IT nh 2. Dién dan thao ludn vé lap trinh thz dau VNOI

2.2. Cach dinh gid mirc dg si dung cac cong cu so

Dé danh gia mire do sir dung cac cong cu 6, chiing t6i phan chia thanh cac nhoém nhu sau:

- Mire danh gia str dung cong cu s6 nhém 1 (xem bang 1):

Bang 1. CAc mure danh gid sir dung cong cu sé6 nhom 1
Chp dd Céc cdng cu sinh code va chuyén code (nhém 1)

Nhan thac/Bit chudc St dung duogc cong cu tao code, chuyén code don gian dé 6n lai kién thuc.
Giai thich dugc phan phén tich code dugc cung cap hoac chuyén doi.
Panh gia dugc chit luong code duoc tao ra hoic chuyén doi.
Pua ra dugc céc cau lénh @& ChatGPT giai cac bai toan kho va chinh sira két
Thuan thyuc/Chinh xac qua.
Chuyén dbi code giira cAc loai PL khéc nhau cho céc bai toén phuc tap.

5 minology 367.96

Lam theo huéng dan/Van dung
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- Mite danh gia str dung cdng cu s6 nhém 2 (xem bang 2):
Bdng 2. C&c mure ddnh gid sir dung cong cu s6 nhom 2
Cap do Cong cu kiém tra (test), g 16i va danh gia chat lwong code (nhém 2)
Nhan thie/Bt chuée Su dung duoc phan mem dé tu test code vai nhicu truong hop khéc nhau.
: Str dung dugc ChatGPT nhu cong cu ho trg dé sinh ra b test hoac dap an.
Lam theo hudng dan/Van dung | Str dung dugc tinh ning Debug (bat 16i) ctia cic IDE.
Tu xay dung duoc bo test véi day du cac truong hop va ap dung dé kiém tra
chét Iuong code vé tinh chinh xac va thoi gian chay.
Thuan thuc/Chinh xac Str dung dugc két qua bo test dé tbi wu hoa code.
Tao ra dugc code ding vai phién ban minh mong muén va cé nhirng chirc ning
phirc tap gom ca cAc test case.
- Mire danh gié str dung cdng cu s6 nhém 3 (xem bang 3):
Bdng 3. C&c mure ddnh gid sir dung cong cu s6 nhom 3

Cép do Mang x& héi va cac dién dan lién quan hoc PL (nhom 3)
’ Co tai khoan trén céc dién dan. . v o
Nhan thire/Bat chude Truy cap duoc vao cac trang mang xa hdi, cac dién dan dé tim kiém kién thac

hoac cu tra 10i cho cac van dé vudng mac khi hoc PL.

Theo ddi duoc cac cau hoi va cau tra 16i ciia nguoi khac dé bo sung kién thic
Lam theo huéng dan/Van dung | cta minh. Nguoi diing c6 thé st dung ca tiéng Anh doc hiéu cau hoi va cu tra
0.

Post cau hdi, theo ddi cau hoi.

Tham gia c&c nhodm nho dé thao luan cAc van dé chuyén sau.

2.3. Pé xudt quy trinh si dung cong cu s nham nang cao hi¢u qud tw hgc ngdn ngir Idp trinh cia hec sinh

Pé str dung cac cong Cu s6 hiéu qua, chung toi dé xuat quy trinh st dung cong cu s6 gdm cac budc sau:

Budc 1: HS c6 thé bét dau tir viéc sir dung cong cu nhém 1 dé hd trg sinh code. Cong thic nhap nhiém vy
(prompt) cho ChatGPT can r6 rang, chi tiét (xem hinh 1) d€ dam bao két qua dua ra 1a tt nhat. Luu y rang, két qua
do ChatGPT tao ra c6 thé khac nhau sau mdi lan chinh sira prompt hozc cac phién ban ChatGPT khac nhau. Do do,
ngudi diing can chinh sira nhiéu lan, dua thém cac thong tin (vi du cac thuat toan lién quan) dé c6 duoc két qua tét
hon. Sau khi c6 dugc code, HS nén g0 lai cac code nay va thuc hién chinh sira dé nho va str dung duoc code d6 khi
gap cac bai toan tuong ty. Khi diing chire ning chuyén code ngdn ngir ndy sang ngdn ngit khac, HS ciing can go lai
va chay kiém tra lai code méi.

Buét 2: HS su dung cac cong Cy nhom 2 dé danh gia chat luong code sau khi da chinh stra (hoac chuyén dol)
Can xem xét ki phan phén tich dé thiy dugc cac diém chua t6i wu cta chuong trinh va cap nhat. Tai budc 2, HS can
luru bai 1am thanh nhiéu phién ban khéc nhau va ghi chép ti mi, hiéu qua cua ting phién ban, ndi dung chinh stra. Noi
dung ghi chép nén dé thanh phan comment phia trén cua file bai lam.

Bu6e 3: Cudi cling, sau khi da hoan thanh viéc 1ap trinh, HS can 1én céc dién dan, trang mang xa hoi (nhom 3)
dé so sanh, d6i chiéu bai 1am vai nhiig nguoi lam khéc vé thoi gian, d phuc tap cua thuat toan, ... Trong cong doan
ndy, HS can chit dong hoc hai, trao ddi, chia sé voi ngudi khac dé khong ngirng ma rong kién thire va ki ning. Véi
cac HS khong gioi ngoai ngir khi tham gia céc dién dan, cac em c¢6 thé nho sy hd trg cia Google Translate dé biét
cach post cau hoi va hiéu cau tra 1oi bang tiéng Anh. Néu thay két qua bai 1am cua minh chua tot, HS s& quay lai
nhom 1 dé hd tro tao code méi. Quy trinh ndy lap lai nhidu lan cho dén khi dat dugc két qua tdi wu.

Vé mue d6 thanh thao cac cong cu s ma HS can dat dugc, HS ¢d thé bat dau & mac “Nhdn thize/Bdt chudc”,
sau d6 khong ngirng thuc hanh, dbc rat kinh nghiém, diéu chinh dé dat mac “Lam theo hwéng dan/Van dung” va
cudi cting 1 “Thuan thuc/Chinh xac .

3. Két luan

Dé gitp HS nang cao chat luong tu hoc PL, nghién ciru di chon loc nhitng ¢ong cu sé hd tro hiéu qua va mién
phi cho HS. Bai bao di phan loai thanh 3 nhém cng cu s6 quan trong gom: Cong cu sinh code, chuyén code tw dong
¢ tich hop tri tué nhan tao (nhu ChatGPT); Cong cu kiém tra (test), g& 16i va danh gia chit lugng code; Mang x&
hoi va cc dién dan lién quan hoc PL. Biét cach sir dung ChatGPT Ia mot ki ning quan trong gitip HS hoc tét PL.
Tuy nhién, diéu quan trong can luu ¥ 1 cau tra 10i do ChatGPT cd thé khong phai tbi wu. Do do, HS can kiém tra va
chinh sira lai. B&n canh d6, HS ciing can thanh thao cAc bién phap dé test va danh gia code bing cac cong cu chuyén

Thuan thuc/Chinh xac
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sdu dé khong ngimg téi wu hiéu qua hoc tap cua minh. Chi bang cach lién tuc hoc tap, rén luyén, tich cuc trao ddi,
thao luan va véi sy hd tro ciia cc tng dung c6 str dung tri tué nhan tao, HS méi thuc sw nang cao chét luong hoc PL
va dan hinh thanh cho minh ki nang ty hoc PL.

Bai bao con mot s6 han ché nhu: chi méi sir dung chii yéu cong cu ChatGPT dé sinh code va chwa c6 sy so sénh,
ddi chiéu vai cac cong cu khac; PL dugc nghién ciiu chi yéu [a C++ va Python; cac yéu td anh huong dén chat lugng
hoc PL chua dugc dé cap toi. Do d6, trong twong lai, ching t6i s& ¢6 nhirng tién hanh nghién ctu tong quat hon vé
céc cdng cu sinh code, chuyén code khac ciing nhu mé rong cac loai PL phd bién khac.

Loi cim om: NhOm tac gia cam on su tai tro ciia Truomg Pai hoc Nguyén Tat Thanh trong khudn kho Hgi thao
khoa hoc quoc gia vé “Pai méi sang tqo trén hé sinh thai giao duc so lan thiz 3.
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