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Nghién cru phat trién hé thong hoc 13p trinh truc tuyén
tich hop cong cu phan hoi va cham diém tu dong
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Tém tit:

Trong boi canh chuyén doi sé trong gido duc, viéc ning cao niing lwc Iap trinh cho sinh vién, dic biét 1a sinh vién khong
chuyén cong ngh¢ thong tin, ngay cang tré nén quan trong. Tuy nhién, nhiéu sinh vién vin gip khé khin trong viée tiép
cian va thuc hanh 13p trinh mot cach hi¢u qua. Nghién ciru nay khéo sat thuc trang hoc l1ap trinh va danh gia nhu ciu
hd trg ciia 50 sinh vién khong chuyén cong nghé thong tin thude cic nganh Gido duc Mam non, Giso duc Tiéu hoc va
Nong nghiép tai Trudong Pai hoc Tan Trao. Dwa trén két qua khao sat, nhom tac gia da phat trién mot hé thong hoc lap
trinh trye tuyén tich hop cong cu phan hdi va chim diém ty dong, nhim hd tro sinh vién luyén tip thuong xuyén va
nhén phan hoi tirc thi. H¢ th(")ng dugce xay dung theo kién triic mo-dun, gf")m cac thanh phéan chinh nhw giao dién nguoi
dung, may chii API (Application Programming Interface: Giao di¢n lap trinh img dung), co s& dir li¢u va cong cu chim
ma trong moi trwong cach ly an toan. Bai bao ciing dé xuét cac chién lu'o’c giang day nhw day hoc phan héa theo trinh
do, str dung microlearning va thuc hanh lap trinh thwong xuyén trén nén tang LMS (Learmng Management System Hé
thong quan ly hgc tap) ciia nha truong. Két qua danh gia cho thay, hé thong da gop phan nang cao dang ké hiéu qua
hoc tap, su tu tin va kha ning van dung kién thirc 1ap trinh vao cic bai toan thue tién.

Tir khéa: danh gia ma ngudn, hé thong chAm diém tw dong, hoc Iap trinh truc tuyén, nén ting e-learning, phan hdi tw dong.
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Abstract:

In the context of digital transformation in education, enhancing programming competence among university students,
especially those who are not majoring in information technology, has become increasingly important. However, many
non-IT students still face significant difficulties in effectively accessing and practicing programming skills. This study
investigates the current status of programming learning and assesses the support needs of 50 non-IT students from various
majors at Tan Trao University, including Early Childhood Education, Primary Education, and Agriculture. Based on the
survey results, the authors developed an online programming learning system integrated with automated assessment to
support regular practice and provide immediate feedback for students. The system is designed using a modular architecture,
consisting of key components such as a user interface, an API (Application Programming Interface) server, a database,
and a secure isolated code evaluation environment. The article also proposes teaching strategies including differentiated
instruction based on student proficiency levels, the use of microlearning, and frequent programming practice through
the university’s LMS (Learning Management System). Evaluation results indicate that the system significantly improves
learning effectiveness, student confidence, and the ability to apply programming knowledge to real-world problem-solving
tasks.
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1. Dt van de

Trong ky nguyén so, lap trinh khong con 13 ki nang chuyén
biét danh riéng cho sinh vién nganh khoa hoc mdy tinh ma da tro
thanh mot nang luc nén tang, co tinh lién nganh cao, duoc ing
dung rong rii trong cac linh vuc nhu kinh t&, k¥ thuat, gido duc va
khoa hoc xa hoi. Khi cac nganh cong nghiép ngay cang phu thudc
vao qua trinh ra quyét dinh dya trén dir liéu, tw dong hoa va chuyén
di s6, nang lyc 1ap trinh gitip sinh vién dai hoc hiéu sau hon vé tu
duy tinh toan, phat trién k¥ ning giai quyét van d& va thich nghi
hiéu qua véi yéu cau cta thi truong lao dong twong lai.

Tai Viét Nam, ciing nhu nhidu qudc gia dang phat trién khac,
cai cach gido duc ¢ tim quoc gia d nhan manh vai tro cia ning
Iyc s6 va viée tich hop cong nghé thong tin trong chuong trinh dao
tao. Tuy nhién, khoang cach gilta dinh hudng chinh sach va nang
luc thuc té cua sinh vién van 1a mot thach thie 16n, dic biét tai cac
co s¢ gido duc dai hoc vung sau, viung xa nhu Truong Dai hoc Tan
Trao, tinh Tuyén Quang.

Céch tiép can truyén thong trong giang day lap trinh tai cac
treong dai hoc Viét Nam chu yeu van dya vao phuong phap thuyét
trinh, bai tap thuc hanh ¢b dinh va chdm diém thu cong cac bai nop
cua sinh vién. Nhimg phuong phap nay boc 16 nhiéu han ché vé
hiéu qua, dac biét trong bdi canh 16p hoc dong hodc co nhiéu sinh
vién khong dén tir nén tang ky thuat. Mot trong nhiing diém yéu
¢t 161 1a thibu phan hoi kip thoi, day 14 yéu t6 then chét trong gido
duc 14p trinh. Sinh vién khong chi can biét ma cua minh ¢6 chay
dugc hay khong, ma con can hiéu 1o nguyén nhan khi chuong trinh
khong hoat dong. Viéc chdm bai thu cong thuong ton nhiéu cong
strc va bi tri hoan, gay anh huong tiéu cuc dén hiéu qua hoc tap va
lam gidm dong luc hoc cua sinh vién.

Bén canh do, su da dang vé nén tang kién thirc va trinh do lap
trinh gitra cdc sinh vién doi hoi mot méi truong hoc tdp mang tinh
ca nhan hoa, diéu ma 16p hoc truyén thong khé dap tng. Mot s6
sinh vién c6 thé tiép thu nhanh cac khai niém co ban, trong khi
nhiing nguoi khac lai can su hudng dan cu thé, timg budc. Néu
thiéu céc co ché hoc tap thich umg, giang vién s& gap kho khan
trong viéc diéu chinh tdc do giang day sao cho phu hop voi tt ca
nguoi hoc. Ngoai ra, cac yéu to bén ngoai nhu sy chénh 1éch trong
kha ning tiép can may tinh, ha tang internet yéu kém hodc thiéu
cong cu 1ap trinh hién dai tai cac truong dai hoc ving nong thon
cang lam tram trong thém rao can gido duc.

Dé (g phé véi nhimg thach thirc néu trén, bai bao nay gioi
thiéu viéc xdy dung va danh gia mot nén tang hoc 1ap trinh truc
tuyén co tich hop cong cy cham diém ty dong. Nén tang cho phép
sinh vién viét ma tryc tlep trén trinh duyét ma khong can cai dat
phan mém, hd trg nhiéu ngén ngl 1ap trinh, cung cap tinh nang
goi y ma (auto-completion), t0 sang cu phap va tu dong danh gia
bai ndp dya trén cac b kiém thtr duoc dinh nghia trude. Hé théng
cham diém cung cap phan hoi tire thoi vé ca 16i ¢t phap va 161 ngit
nghia, tir d6 gitp sinh vién ci thién mi ngudn mot cach lap di lip
lai. Ngoai ra, nén tang con tich hop cong cu hd trg giang vién theo
dai tién do hoc tap, giao bai va phan tich hi¢u suit hoc tap & ca cfip
d9 ca nhan va toan 16p.
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Nén tang ndy dd duoc trién khai thir nghiém trong mot hoc
phan 14p trinh co ban danh cho sinh vién khong chuyén nganh
cong nghé thong tin. Phuong phép danh gid hon hop duoc ap dung,
két hop dit liéu dinh lwgng (nhu ty 1¢ hoan thanh bai tap, diém tién
kiém tra va hau kiém tra, nhat ky st dung hé thong) v6i phan hoi
dinh tinh thu thap tir khéo sat va phong van. Két qua cho thiy mirc
d6 tham gia cua sinh vién dugc cai thién rd rét, chu ky hoc tap ngén
hon va kha nang ghi nhé cac khai ni¢m lap trinh duwoc nang cao.
Viée tw dong hoa qua trinh dénh gia khong chi gitp gidm tai cong
viéc cho giang vién ma con tao nén mdt moi truong hoc tap chu
dong, noi sinh vién hoc thong qua thir - sai va phan hoi tirc thoi.

Thong qua viéc phét trién va danh gi4 nén tang hoc 18p trinh
tryc tuyén nay, nghién ciru huéng dén viée cung cap mot giai phap
glang day lap trinh c6 khd nang md& rong, thich Umg linh hoat va
tiét kiém tai nguyén - dic biét phu hop vai bbi canh gido duc dai
hoc tai Viét Nam. Bai bdo ciing chimg minh rang, viéc tich hop
cac cong cy hoc tap dua trén cong nghé co thé gop phan giai quyét
hiéu qua nhimg thach thirc vé su pham va to chirc, nhét 1a trong
diéu kién co s vat chat con han ché. Cac phat hi¢n tir nghién ctu
mang dén ham y thiét thyc cho doi ngii giang vién, can bd quan Iy
va nha hoach dinh chinh sach trong n lyc hién dai hoa hoat dong
giang day lap trinh va ky nang s6 trong cac nganh hoc tai Viét Nam
va nhitng bdi canh tuong tur.

2.Co s6 Iy luan

Hoat dong giang day va hoc tap lap trinh tir 1au da dat ra nhidu
thach thirc dang ké cho ca giang vién va nguoi hoc, do dic thu
mang tinh triu tuong cao, doi hoi tu duy logic va yéu cau thyc
hanh thuong xuyén. Trong vai thap ky gan day, di ¢6 nhiéu cong
trinh nghién ctru dugc cong bd nham giai quyét cac kho khin nay,
ddc biét tap trung vao viéc phat trién cac moi truong hoc 1ap trinh
tryc tuyén, hé thong chim ma ty dong va co ché hoc tap thich img
nhim hd trg ngudi hoc da dang. Phan nay trinh bay tong quan cac
cong trinh tiéu biéu trong bon hudng nghién ciru chinh: (1) Nén
tang hoc 1ap trinh tryc tuyén, (2) Cong cu cham ma ty dong, (3)
K thuat phan tich va danh gi4 ma nguén, (4) Hé thong hoc tap ca
nhan héa va thich ung trong gido dyc lap trinh.

2.1. Nén tang hoc ldp trinh truc tuyén

Céc mdi truong hoc 1ap trinh tryc tuyén ngay cang tro nén
pho bién nho kha ning tiép can thuan tién, tinh mo rong linh hoat
va tiém nang hd trg hoc tap twong tac theo nhip do ca nhan. Cac
nén tang nhu Codecademy, Khan Academy, freeCodeCamp va
Code. org d3 gop phan dan chi hoa Vlec hoc 1ap trinh bang cach
cung cap cac khoa hoc tuong thc mién phi hodc chi phi thap, din
dat nguoi hoc vugt qua chudi thir thach lap trinh ¢ mire do kho
tang dan. Nhimg hé thong nay duoc dic trung boi céc tinh ning
nhu thyc thi mi ngay trén trinh duyét, phan hi theo thoi gian thyc
va thiét ké bai hoc theo hudng tro choi hoa - cac yéu t6 di dugce
chtmg minh 1a ¢6 tac dung thuc diy dong luc va kha nang ghi nhé
cua nguoi hoc [1].



Trong b01 canh gido duc dai hoc chinh quy, nhleu co so dao tao
da phat trién nén tang riéng dé dap tmg yéu cau su pham cu thé.
Chang han, hé théng Kattis do Vién Cong nghé Hoang gia Thuy
Pién (KTH) phat trién phuc vu cho cac khoa hoc va thi d4u lap
trinh; trong khi d6, CodeRunner - mot plugin mi ngudn mé tich
hop voi Moodle cho phép giang vién tao cdu hoi 1ap trinh co thé
cham diém tu dong. Cac nén tang nay h trg tao bai tap tly chinh,
tich hop v6i hé thong quan 1y hoc tap (LMS) va sir dung nhiéu bo
kiém thir dé danh gia.

Tai Viét Nam, nhiéu truong dai hoc hién dang st dung céc nén
tang pho thong nhu HackerRank hodc repl.it dé hd tro glang day
lap trinh, tuy nhién viéc xdy dung va trién kha1 cac hé thong riéng
c6 tich hop cong cu danh gia chuyén biét vin con han ché. Mot
trong nhitng rao can dang ké 13 thiéu giao dién va ndi dung bang
tiéng Viét, diéu nay gay kho khan cho sinh vién khong chuyén
nganh hodc sinh vién dén tir ving siu, viing xa.

2.2. Cong cu chim ma tw dong

M@t trong nhitng dot pha quan trong trong gido duc 18p trinh
1a sy phat trién cta cac hé thong chAm ma ty dong, cho phép danh
gia bai lam cua sinh vién theo thoi gian thyc dya trén céc bo kiém
thir dugc dinh nghia sin. Nhiing hé thng nay gilip gidm dang ké
khoi luong cong viée cham dlem cho giang vién, dong thoi mang
lai phan hdi tte thi - mot yéu t then chét trong day hoc 1ap trinh
hiéu qua [2].

Cac hé thong dAu tién nhu Mooshak, AutoLab va DOMjudge
dugc phat trién phuc vu thi dhu lap trinh va sau dé dugc diéu
chinh dé sir dung trong dao tao. Cac hé thong nay thuong p dung
phuong phap kiém thir hop den (“black-box testing”), trong d6
d6 chinh xac cua loi giai dugc xac dinh bé’lng cach chay ma trén
cac ddu vao 4n va so sanh dau ra voi két qua mong doi. Nhiing hé
thong hién dai hon nhu Gradescope va CodeGrade khong chi tich
hop v6i LMS ma con cung cap phan hdi nang cao vé phong cach
mi, cdu tric va hiéu sudt.

Du da c6 nhiéu tién b, nhung nghién ctru cia H. Keuning va
cs (2018) [3] cho thay, cdc hé thong hién hanh van thiéu phan hoi
co tinh ngir nghia sau - yeu t6 quan trong voi nguoi hoc moi bit
d4u. Ngoai ra, phin 16n cong cu chi tap trung vao kiém tra do ding
ciia md ma bo qua chét luong méi ngudn, diéu nay han ché hiéu
qua su pham. Xu hudng hi¢n nay la tich hop phéan tich ma tinh va
thue thi ky hiéu (symbolic execution) vao quy trinh danh gia nham
cung cép thong tin phan hoi mang tinh chan doén chuyén sau hon.

2.3. Kj thudt phén tich va ddnh gid ma nguon

Déhd trg danh gia sdu hon d6i v6i bai lap trinh, céc nha nghién
ctru dd dé xudt nhidu k¥ thudt phan tich ma vuot ra ngoai kiém thir
don thuan. Cac phuong phap phén tich tinh nhu phan tich cdy ca
phép triru twgng (AST), phan tich ludng diéu khién va phén tich
luong dir liu dugc st dung dé xac dinh dic trung cu triic ciia ma,
do luong d9 phirc tap va phat hién méau 1ap trinh sai hodc gian lan.
Céc cong cu nhu PMD, SonarQube va JPlag dugc ing dung rong
ri trong moi truong hoc thuat dé phan tich chat lugng ma va phat
hién dao van.
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Trong céc h¢ thong chim diém tu dong, phuong phéap dua trén
AST cho pheép giang vién dinh nghia cau tric loi giai mau va so
sanh v6i bai 1am cua sinh vién dé danh gia mirc do hiéu bai [4].
Vi du, so sanh AST c6 thé xac dinh sinh vién ¢6 st dung dling cau
triic dé quy khi cai dat thuat toan sip xép hay khong, thay vi chi
goi ham thur vién. Nhitng phuong phap nay rat hiru ich cho danh
gia hinh thanh va nhan dién sai 1éch nhan thurc.

Mot sb hé thong tién tién nhu PraireLearn hay FeedbackFruits
con trién khai mé hinh dénh gia dya trén 101 giai chuan (“model-
driven assessment”), trong do hé thong tw dong phat hién cac sai
léch vé logic, céu tric hodc hidu sudt so voi 101 giai chuan, Ky
thuat nay ho tro viée tao phan hdi ca nhan hoéa va dugc chung
minh 14 gitp ndng cao két qua hoc tap trong cac khoa hoc nhap
mon 1ap trinh.

2.4. H¢ théng hoc tip cd nhén héa va thich g

Tru6e sy da dang vé xuat phat diém, kinh nghiém 1ap trinh va
nang lyc nhan thitc cla sinh vién, viéc ca nhan hoa hoat dong hoc
da tré thanh trong tdm trong nghién ctru gido duc lap trinh. Cac hé
thong hoc tap thich tmg hudng t6i viée diéu chinh ndi dung, toc
d6 va phan hoi sao cho phi hop véi timg ngudi hoc. Cac hé thong
nhu IntelliJ Edu, SmartTutor va BlueJ da tich hop yéu t6 thich img
bing cach theo ddi hidu sut hoc tip va diéu chinh mic do kho
phu hop.

Gan day, mot so hudng tiép can méi di tng dung thudt toan
hoc méy dé phan tich tuong tac ciia sinh vién voi céc bai lap trinh
va dy doan kha nang gap kho khan trong hoc tap. Theo do, cac nha
khoa hoc di sir dung mang no-ron hoi tiép (RNN) dé mé hinh hoa
hanh vi lap trinh va dy bao két qua hoc. Nhiing hé théng dua trén
dir liéu ndy mo ra kha nang xdy dung cac hé thong gia su thong
minh ¢ thé hd tro chi dong nhu dua goi v, dé xuat bai tap hoac
dong vién hoc tap.

Tuy nhién, vi€c phat trién va trién khai cac hé théng nhu vy
tai nhiing mdi truong han ché vé nguon lyc - nhu céc truong dai
hoc ving mién ¢ Viét Nam - con d6i mit voi thach thirc k§ thuat,
su pham va ha tang [5-7]. Viéc cn bing giita muc tiéu c4 nhan hoa
v6i thyc té han ché vé nang lyc giang vién, bang thong internet va
h tro thé ché 1a didu tit yéu.

2.5. Khodng trong trong nghién ciru

Mic du thé gi6i da dat dugc nhiéu thanh tyu trong viée thiét ké
nén tang hoc 18p trinh tryc tuyén va hé théng chédm diém tu dong,
phan 16n céc hé thong hién c6 dugc phat trién trong moi truong
gidu tai nguyén va kho thich img véi dicu kién thyc té cua gido duc
dai hoc tai Vit Nam. Nhiing thach thuc dién hinh tai cac truong
thuc tinh nhu Tuyén Quang bao gom thiéu ha tang may tinh, han
ché vé h trg k thuat va thiéu dao tao giang vién trong viéc img
dung cong nghé moi.

Hon nira, hién van con thiéu cac nghién ctu thuc nghiém danh
gid hiéu qua cua nén tang 1ap trinh tich hop - dic biét 1a cac hé
thong két hop giang day, moi trudng lap trinh va phan hoi tu dong
- trong bdi canh Viét Nam hodc cac qudc gia Dong Nam A co
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diéu kién twong ty. Nghién cru nay nhiam lap diy khoang trong d6
thong qua viée thiét ké, trién khai va danh gia mot nén tang hoc lap
trinh nhe, hoat dong trén trinh duyét, ddm bao tinh kha thi k¥ thuat
va phu hop su pham tai Truong Dai hoc Tan Trao.

3. Thiét ké va trién khai hé théng

Nén tang duoc dé xuét duoc thiét ké vai kién trac dang mo-
dun va c6 kha ning mo rong cao, nham hd trg toan b quy trinh
giang day lap trinh bao gom: ngp bai, danh gia tu dong, cung cip
phan hoi va theo ddi tién trinh hoc tap. Hé thong dugc xdy dung
trén nén tang cac cong nghé mi ngudn mo hién dai, dam bao tinh
linh hoat, dé trién khai va ¢6 thé mé rong trong cac méi truong
gido duc co nguén Iyc han ché. M6 hinh trién khai theo kién truc
client-server dién hinh, bao gdm bdn thanh phan chinh: giao dién
web phia nguoi dung (frontend), may chu API (backend), co s¢ dir
liéu quan hé va cong cu chim diém tu dong trong moi truong cach
ly an toan (sandboxed auto-grading engine).

3.1. Giao dién ngwoi diing (Frontend): Phit trién trén nén
React

Phan giao dién ngudi dung dwoc xdy dyng bang thu vién
React]S - mot cong nghé JavaScript pho bién dugc sir dung rong
rdi trong phat trién cac (mg dung web tuong tac. Kién trac dua trén
thanh phin (component-based) ciia React gitip phan tach rd rang
cac chirc ning, tang tinh tai sir dung va dé& dang bao tri. Giao dién
duoc thiét ké cho hai nhom ngudi dung chinh 14 sinh vién va giang
vién, mdi nhom duoc cung cdp mot bang didu khién (dashboard)
tly bién riéng.

BOoi vdi sinh vién, giao dién bao gom:

- Trinh soan thdo m (code editor) ho trg to sing cti phap va goi
y ma ty dong (st dung Monaco Editor - tuong ty VSCode).

- Cac tab dé xem mo ta bai toan, vi du vao/ra va két qua kiém
thi.

- Thong bao 16i bién dich hogc 18 thuc thi theo thoi gian thuc.

- B theo doi lich su ndp bai cung trang thai danh gia va thoi
gian ndp.

Dai véi gidng vién, giao dién hé tro:
- Tao bai toan va quan 1y b kiém thir.
- Theo dbi tién do nop bai cua sinh vién theo thoi gian thyc.

- Tryc quan héa tién d6 16p hoc thong qua biéu dd va nhat ky
h¢ thong.

- Tty chon chdm diém thu cong va diéu chinh két qua khi cn
thiét.

Giao dién frontend tuong tac véi may chu backend thong qua
API chuén REST trén giao thirc HTTPS va hd trg m& rong giao
dién da ngon ngir (vi du: chuyén déi Anh - Viét) phuc vu ndi dia
hoa (hinh 1).
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Hinh 1. Giao dién ngwoi dung danh cho sinh vién va giang vién trén hé
théng, cho phép lap trinh, theo déi tién dé va quan Iy bai tap.

3.2. May chi xir ly trung tim (Backend): Lop API (Flask
hodc Node.js)

Phan backend dugc phét trién bang Python Flask hoac Node.
js két hop Express, tity theo yéu cau trién khai va so thich ciia doi
ngil phat trién. Flask tich hop tt vi céc logic chim diém bang
Python va c6 do nhe cao; trong khi d6 Node.js hd trg xi Iy sw kién
bat dong bo (asynchronous), phit hop voi méi truong c6 sd lugng
truy cap dong thoi 1on.

Céc chirc ning chinh cta backend bao gom:

- Xac thyc va phan quyén nguoi dung st dung JTWT (JSON
Web Tokens).

- Piéu huéng va kiém tra hop 1€ cac yéu cau API (vi du: ndp
bai, truy xuat b kiém thu, lich su diem).

- Quan Iy hang doi xir I bai ndp theo co ché bit dong bo.

- Giao tiép voi cong cu chdm diém va co so dit lidu PostgreSQL.

- Ghi log sy kién phuc vu phan tich va g& 15i hé théng.

Cac yéu td bao mat dugc chu trong nhu lam s&;lch dau vao
(input sanitization), thiét 1ap thoi han cho token, kiém soat truy

cdp theo vai tro nham ngén chdn tan cong chén ma doc va truy cap
trai phép (hinh 2).
Client
(Frontemd)
HTTP Request
AP

(AP1)

API| Layer
(Flask / Node js -Express)

Xac thuc Kiém tra v, Ghi log quy
ngudi diing yéu ¢auv va b/t déng ma
(JWT) dinh tuyén API (Queee)

Hang doi xi
ly bat dérig bo,

bai nop
(Queue)

C6ng cu cham diém
ma Python/
Dockerized Grader

Co s6 dir liéu
PostgreSQL

« Lam sach dduvao
« Token Expiry
« Kiém soat truy cap theo vai trd

Béo mat dugc dam bao bai:
+ Injection Prevention

Hinh 2. Kién tric hé théng chdm diém ma nguén tw dong st dung API, hang
doi bat dong bo va cong cu chdm diém trong Docker.
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3.3. Co so dir ligu (Database): Hé qudan tri PostgreSQL

Hé thong st dung co s& dir liéu quan hé PostgreSQL dé huu trit
toan bo dit liéu lau dai, bao gom:

- Ho so nguoi ding (sinh vién, giang vién, quan tri vién).

- Danh sach bai toan lap trinh va siéu dit liéu lién quan.

- Bo kiém thir (cac cp dit liéu vao/ra).

- Ban ghi np bai (ma nguén, trang thai, thoi gian, phan hoi).
- Nhat ky hé thdng va dit liéu phan tich.

PostgreSQL dugc Iya chon nho do on dinh cao, kha nang xu ly
cac truy van phic tap, hd tro chi muyc, truong JSON va tiém ning
mo rong theo m hinh lai (két hop dir liéu quan hé va tai liéu). Co
s dit liéu duge chuan hoa nham tdi wu hoa truy van va hd trg kiém
tra truy vét (audit trail) dam bao tinh toan ven dit lidu (hinh 3).

POSTGRESQL
- B ~» B
USER PROBLEM |SUBMISSION | LOG
«user_id | | problem_id | submissionid | * log_id
* name title * code « system
* email metadata * status * data
« role + timestamp

» feedback

Hinh 3. C4u tric co sé dir liéu PostgreSQL clia hé théng.

3.4. Cong cu chim diém tw dpng: Thuc thi cich ly bing
Docker

‘Trung tam cua h¢ thong 1a cong cu cham diém tu dong, duoc
thiét ké dé thuc thi va danh gia ma ngudn ctia sinh vién trong méi
trudng cach ly bao mat. Nén tang sir dung cong nghé Docker dé ¢o
lap (sandbox) timg phién thyc thi ma nham dam béo an toan, kiém
soat tai nguyén va kha nang tai lap.

Quy trinh xtr Iy mdi bai ndp dién ra nhu sau:

1) Ma nguon cua sinh vién dugce guiri dén backend va xép vao
hang doi.

ii) Mot ludng xir 1y (worker thread) khoi tao container Docker
moi theo moi trudng ngodn ngir [ap trinh twong tng (vi du: Python,
C++, Java).

ii1) Bén trong container, ma dugc bién dich (néu c?m), thue thi
va danh gia dya trén bg kiém thtr dinh san.

iv) Thoi gian chay, b nhé s dung va ma thoat (exit code)
duoc ghi nhan. Néu bai lam cho két qua ding vai tat ca cac kiém
thir trong gi6i han tai nguyén, bai dugc danh dau “Dat”.

v) Sau khi hoan tit, container dugc hiy dé tranh ro ri tai
nguyeén.

Docker dam bao gi¢i han tai nguyén CPU va bo nhé cho mdi
container nham ngan chan lam dung (vi du: vong lap vo han). Hé
thong co co ché gidi han thoi gian chay va kich thude dau ra dé
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phong ngura treo hé thong. Moi ban  ghi chim diém déu dugc luu
dé phuc vu phan tich hau ky va g& 16i (hinh 4).

Ma nguén sinh vién

Hang doi

Worker thread

Docker
Bién dich*
Thyec thi

Danh gia

Két qua
« Thoi gian chay
« Bo nho

- Ma thoat

Hinh 4. Cong cu chém diém tw dong: Thuc thi cach ly béng Docker.
3.5. Tich hop va trién khai h¢ thong

Toan b nén tang dugc déng goi va quan 1y bang Docker
Compose, cho phép trién khai nhanh chong trén nhiéu moi truong
khac nhau (may chii ndi b, may chu ddm may hoic VPS). Bdi
Vo1 cac co s gido duc c¢d ngan sach han ché, hé théng c6 thé
chay 6n dinh trén mot may chu don. Trong tuong lai, d&& mé
rong quy mo, cac thanh phin c6 thé duoc tach riéng va trién khai
trén Kubernetes hodc hé théng diéu phdi container twong duwong
(hinh 5). Ngoai ra, h¢ thong hd trg tich hop tity chon véi bo nhé
dém Redis dé xir Iy hang doi va ting tc truy xudt. Céc tap 1énh CI/
CD co ban (vi du: GitHub Actions) dugc str dung aé tu dong hoa
qua trinh c3p nhat va trién khai hé théng.

CONTAINERS

APIServer Kibemetss
|

3 Redis
Docker Compose
'

Cl/cD

Hinh 5. M6 hinh tich hop va trién khai hé théng str dung Docker Compose,
Redis, CI/CD va hd tro mé rong véi Kubernetes.

4. Banh gia hiéu qua

Pé danh gia hiéu qua cua nén tang hoc 1ap trinh truc tuyén tich
hop hé théng chdm diém ty dong dugc dé xuat, nghién ctru da tién
hanh mot qué trinh danh gi4 theo phwong phap hon hop, két hop
thu thap dir liéu dinh lugng va dinh tinh. Muc tiéu ctiia danh gia la
1am r thc dong cua nén tang ddi véi két qua hoc tap, mie d tham
gia va sy hai long cua sinh vién, dong thoi xem xét cach h¢ thong
hd trg giang vién trong viéc quan Iy bai tdp va cung cap phan hoi.
Qué trinh danh gia duoc trién khai trong sudt sau tudn cta hoc
phén “Lap trinh co ban” tai Truong Pai hoc Tan Trao, voi sy tham
gia cua 50 sinh vién dai hoc thudc cac nganh khong chuyén cong
ngh¢ thong tin.
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4.1. Thiét ké danh gid
Khung danh gia bao gdm bdn thanh phan chinh:

- Bai kiém tra dau khoa va cudi khoa nhim do luong sy tién
b0 veé kién thire 1ap trinh va ky nang giai quyét van de.

- Phiéu khao sat theo thang do Likert dé thu thap nhan dinh
cua sinh vién v€ kha nang su dung h¢ thong, hi¢u qua phan hoi
va muc d¢ hai long trong qua trinh hoc.

- Phén tich nhét ky hoat dong ciia hé théng nham luong hoa
hanh vi hoc tap, tan suat ndp bai va hiu suat qua cac bg kieém
thur.

- Danh gia ty 1¢ hoan thanh va d¢ chinh xac ciia bai tap dé
xdc dinh murc do tdc dong cua hé thong doi véi hi€u qua hoc tap.

Noi dung hoc va thoi lugng giang day dugc gilt nguyén cho
ca hai nhom sinh vién: nhom thyc nghiém (n=25) st dung nen
tang, va nhom ddi chung (n—25) hoc theo phuong phép tmyen
thdng voi hinh thirc chim diém thi cong (hinh 6).

=| - coe®
PRE-TEST SURVEY
AND POST-TEST
ASSIGNMENT
ANALYSIS COMPLETION

Hinh 6. Cac phwong phap thu thap dir li¢u: bai kiém tra trwéc va sau, khao sat,
phan tich log hé théng va hoan thanh bai tap.

4.2. Phan tich két qud tién kiém tra va hiu kiém tra

Ca hai nhém déu thyc hién bai kiém tra chan don gom 20
cau hoi vé céc khai niém 1ap trinh co ban (bién, vong lap, diéu
kién, ham) vao dau va cudi khoa hoc. Nhom thyc nghiém cho
thay murc do cai thién ¢ y nghia thong ké, voi diém trung binh
tang tur 48,6 1én 76,2%, so voi mirc tang tur 47,2 1én 63,8% cua
nhom ddi chimg. Két qua kiém dinh t (paired-samples t-test) cho
théiy p<0,01, khéng dinh sy cai thién trong nhom thuc nghiém la
¢6 y nghia va khong xay ra ngu nhién.

Diéu nay cho thiy phan hdi tirc thoi va mang tinh lap lai do
hé thong chdm diém tw dong cung cap da dong vai tro then chdt
trong viéc ciing ¢d kién thirc va gitip sinh vién stra 16i s6m ngay
trong qud trinh hoc.

4.3. Phan hoi ciia sinh vién qua kho sdt Likert

Két thic hoc phﬁn, sinh vién nhom thuc nghiém da hoan
thanh bang khao sat chi tiét theo thang do Likert 5 mirc do (1 =
hoan toan khong dong y, 5 = hoan toan dong ), tip trung vao
bon khia canh: kha nang sir dung nén tang, muc do rd rang cia
phan hoi, cam nhan vé su tién bd trong hoc tap va dong luc hoc.
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Mot s6 két qua ndi bat bao gom:

- Kha ning str dung va tiép can: 88% sinh vién dong ¥ hodc
hoan toan dong y rang nén tang dé st dung, khong yéu cau cai
dat phuc tap.

- Chat lugng phan hoi: 92% danh gia phan hoi tw dong 1a kip
thoi va hitu ich trong viéc hiéu va sira 16i.

- Tién bo trong hoc tap: 86% tin rang ho cai thién k¥ nang lap
trinh nhanh hon so voi céc trai nghiém hoc tap trude do.

- Pong lyc va mire do gin két: 84% cho biét ho cam thay c¢6
dong lyc hon khi 1am bai nho co ché phan hoi tic thi va hé thong
chim diém minh bach.

Trong phan phan hdi mo, nhidu sinh vién chia sé r?mg viée
dugc thtr nghiém ma va nhan phan hoi ngay 1ap tic khién qua
trinh hoc “bét ap lyc” va “giong nhu mot tro choi kham pha”.

4.4. Phan tich nhat ky hé théng va hanh vi ngp bai

Pé bd sung cho dir liéu khao sat, nhém nghién ctru di phan
tich chi tiét nhat ky hoat dong cua h¢ thong. Cac chi so thu thap
bao gom:

- S6 luot ndp bai trung binh mdi bai tap: 6,2 lan, cho théy
hanh vi hoc tép ldp lai - cai thién qua thir nghiém.

- Ty 1€ hoan thanh bai tdp: nhom thyc nghiém dat 96%, cao
hon dang ké so véi 68% cta nhom doi chung.

- Thoi gian trung binh dé nop bai thanh cong sau lan thir dau
tién: glam tir 42 phut (tuan 1) xuong con 18 phuat (tuan 6), cho
thay su tién bo vé hiéu qua giai quyét van dé.

- Ty 1& vuot qua timg bd kiém thir: ting 27% trong sudt qua
trinh hoc, vdi s sinh vién vugt qua toan bg cac truong hop bién
trong lan ndp dau tién nhiéu hon vao cac tuan sau.

Dir liéu tir hé théng xac nhan ré“mg, sinh vién tich cuc tham
gia vao qua trinh hoc thir - sai va sir dung phan hoi dé cai thién
dan bai lam. Pong thoi, dit liéu nay gitp giang vién nhan dién
céc 15i phd bién dé ¢6 bién phap giang day bé trg phit hop, ca ¢
cap do 16p va ca nhan.

4.5. Quan diém ciia gidng vién va giam tdi khoi lwong cong
viéc

Tir goc nhin ciia giang vién, hé thong da gitup giam dang ké
thoi gian danh cho cac cong viée chdm diém lap di lap lai. Trung
binh, giang vién bao cao thoi gian chim bai giam khoang 70%,
tir d6 c6 thém thoi gian danh cho hd trg ¢4 nhan hoa va thao luan
chuyén siu vé ndi dung mén hoc trong gio hoc. Viéc chim diém
tu dong ciling dam bao tinh nhét quan va loai bo su thién Iéch chu
quan - didu dic biét quan trong trong cac 16p hoc 1ap trinh nhap
mén véi s luong 16n sinh vién.

Bang diéu khién ciia giang vién cung cip céi nhin tirc thoi vé
tién do hoc tap cta sinh vién, bao gém céc biéu dd truc quan vé
tAn sut ndp bai, xu huéng thanh cong va thoi gian hoan thanh
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mdi bai. Cac dir liéu phan tich nay duoc st dung dé diéu chinh
tien d§ giang day va xac dinh nhiing sinh vién c6 nguy co tut lai
phia sau.

T6m lai, qué trinh dénh gia da chimg minh ring nén tang hoc
lap trinh dugc dé xuit khong chi cai thién 10 rét két qua hoc tap
va mirc 4o gin két cua sinh vién ma con mang lai gia tri hd tro
thyc tién cho giang vién trong viéc giang day hiéu qua hon. Viéc
tich hop co ché danh gi4 tuy dong va phan hdi trong tac tao ra
mot giai phap hoc tap co kha naing mo rong, tiét kiém tai nguyén,
déc biét phu hop vai cac truong dai hoc tai ving sau, ving xa
dang trong qua trinh hién dai hda chuong trinh dao tao 18p trinh.

Nghién ctru nay da trinh bay qué trinh thiét ké, trién khai va
d4nh gia mot nén tang hoc 1ap trinh truc tuyén tich hop hé thong
d4nh gia ty dong nham hd trg hoat dong giang day lap trinh &
bac dai hoc. Nén tang dugc xay dung vai dinh hudng trong tadm
vao kha nang tiép can, kha ning mé rong va hiéu qua su pham,
dac biét phu hop vai céc co so gido duc hoat dong trong diéu
kién han ché vé ha tang k¥ thuat. Thong qua viéc két hop phan
hdi tie thi, giao dién than thi¢n voi nguoi dung va co ché thuc
thi ma an toan trong moi truong container cach ly, hé thong cho
phép sinh vién chu dong hoc tap theo tién do c4 nhan va dong
thoi gitip giam dang ké khéi luong cong viée chdm diém cho
gidng vién.

Két qua danh gia thyc nghiém voi 50 sinh vién dai hoc tai
Truong Pai hoc Tan Trao da khéng dinh nhiing loi ich 10 rét cua
hé thdng trong viéc nang cao két qua hoc tp, ting cudng dong
luc hoc tap va cai thién chat luong gidng day 14p trinh néi chung.
Sinh vién thé hién mtc do hai long va sy tu tin cao hon trong
viéc viét va g& 16i chwong trinh, trong khi giang vién dugc hd tro
d4ng ké nho quy trinh chdm diém hiéu qua va minh bach hon.
Dong thoi, phan tich nhét ky hé thong ciing xéc nhan rang sinh
vién da chu dong tan dung vong phan héi lién tuc dé cai thién 16
giai, qua d6 1am ndi bat gia tri ciia viéc danh gia hinh thanh tirc
thoi trong gido duc lap trinh.

Déng gop ctia nghién ctru ndy thé hién trén hai phuong dién
chinh. Th nhét, nghién cuu cung cép mot gidi phdp cong nghé
kha thi, dap (ing dugc cac thach thie dac thu ma cac truong dai
hoc tai khu vuc dang phét trién thudng gip phai - dic biét 1a
nhu ciu vé mot hé théng hoc 18p trinh nhe, chay trén trinh duyét
va khong phu thudc vao ha tang phtc tap. Thir hai, nghién ctru
chtmg minh ring viéc tich hop c6 chii dich gitra phan hoi ty dong
va phén tich hoc tap co thé thuc ddy méi truong hoc twong tac,
linh hoat va phu hop véi nguoi hoc méi bt dau.

Trong thoi gian t6i, nhiéu huéng phat trién tiém ning dugc
dat ra nham nang cao hiéu qua va gia tri ing dung ciia nén tang.
Mot trong nhiing cai tién quan trong 14 tich hop mo-dun goi y
bai luyén tap cd nhan hoa, st dung cac thuat toan hoc may dé
phan tich hiéu sut cua timg ngudi hoc va dé xudt cac bai tap phu
hop dua trén khoang trong kién thtrc va 16 trinh hoc tap. Diéu
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nay sé& gitp khic phuc sw chénh 1éch vé trinh do giita céc sinh
vién va thuc day céc 19 trinh hoc thich tmg. Ngoai ra, viéc tmg
dung phan tich hanh vi hoc tap - nhu theo ddi mau chinh stra ma,
muc do st dung goi ¥ va chién luoc stra 18i - co thé cung cép
nhing hiéu biét sdu hon vé hanh vi giai quyét vin dé va hd trg
can thiép s6m ddi v6i nguoi hoe ¢6 nguy co gap kho khan.

Mot s6 huéng mé rong khac bao gdm phat trién tinh ning lap
trinh hop tac, tich hop cac yéu t6 tro choi hda dé duy tri dong luc
hoc tap, b6 sung hd tro da ngdn ngir nhim mo rong kha ning tiép
can va két ndi hé théng véi nén tang quan Iy hoc tip (LMS) cua
nha truong dé toi wu hoa cong tac quan ly khoa hoc. Dong thoi,
mot nghién ctru theo chiéu doc v6i quy mo 16n hon, bao gom
nhiéu co s¢ dao tao va da dang ddi turong nguoi hoc ciing dang
dugc 1én ké hoach, nham danh gia tinh khai quat va tac dong dai
han cua nén tang di véi gido duc 1ap trinh trong cac bdi canh
hoc tap khac nhau.

Tong két lai, nghién ctru nay dong gop mot cach tiép can
mang tinh thye tién, dua trén dit liéu va c6 co sé su pham viing
chic nham céi thién cht lugng gido duc lap trinh trong gido duc
dai hoc. Béng cach khai thac hi¢u qua cong nghé ty dong hoa va
phan hdi thong minh, nén tang khong chi nang cao két qua hoc
tap cuia sinh vién ma con hd trg giang vién trong viéc trién khai
giang day lap trinh hi¢u qua, c6 thé mo rong va bao trim - diéu
dac biét can thiét trong thoi dai chuyén dbi s6 cua gido duc.
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