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Tom tit: Hoc phan Phat trién vmg dung di dong yéu cau sinh vién dong thoi nam viimg Java dé xir 1y logic va XML dé
xdy dung giao dién. Trong thuwc hanh, sinh vién thuong gap cdc 16i cii phdp, logic nhung mat nhiéu thoi gian gé 161 do thiéu
hé tro tikc thoi. Bai bao dé xudt xdy dung hé thong ho tro thue hanh tich hop Hoc c6 giam sdt (Supervised Learning) dé tir
dong phan tich ma ngu&n, nhdn dién, phan logi 16i va dwa ra goi y sira 16i. Hé théng sw dung tdp dir liéu 16i thyee 16, thuc
hién tién xit Iy, trich xudt ddc trieng va hudn luyén cdc thudt todn phan logi. Két qua thir nghiém buwde dau cho thdy hé thong
6 kha nang hé tro g6 16i, gép phan giam tai cho giang vién va néang cao tinh chii dong ciia nguoi hoc

Tir khoa: Lap trinh Android, Hoc co giam sat, Nhdn dién 16i tw dong, Tro giang do, Phan logi van ban.

DEVELOPMENT OF AN INTELLIGENT SYSTEM FOR SUPPORTING MOBILE
PROGRAMMING PRACTICE USING SUPERVISED LEARNING ALGORITHMS

Abstract: The Mobile Application Development course requires students to master both Java for logical processing and
XML for user interface design. During laboratory sessions, students frequently encounter syntax and logical errors but
spend considerable time debugging due to the lack of immediate assistance. This paper proposes an intelligent practice-
support system using Supervised Learning to automatically analyze source code, identify and classify programming errors,
and provide debugging suggestions. The system collects real programming-error data, performs preprocessing and feature
extraction, and trains classification algorithms. Preliminary experiments indicate that the system can effectively support

debugging, reduce instructors’ workload, and enhance students’ self-directed learning.
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I. MO DAU

Trong bdi canh chuyén d6i sd, tri tué nhan tao
(AI), dac bi¢t 1a Hoc may (Machine Learning), dang
m¢ ra nhiéu hudng tmg dung trong hd tro va danh gia
ngudi hoc (Pham Qudc Cuong, 2021; Nguyén Vin
Thanh va Lé Thi Mai, 2022). i véi nganh Cong
nghé Thong tin, hoc phan Phat trién ing dung di dong
trén Android yéu cau sinh vién két hop tu duy thuat
toan véi ki nang lap trinh va thiét ké giao dién.

Tuy nhién, nguoi hoc phai dong thoi 1am quen
v6i Java, XML cung céac khai niém nhu Activity,
Intent va vong doi tng dung. Céc 16i ct phép,
logic hodc cdu trac giao dién thuong 1am gian
doan qua trinh thyc hanh, trong khi giang vién
kho6 hd trg tire thdi cho ting sinh vién trong 16p
dong (Sultan va Al-Thani, 2023).

Tur thuc té& do, nghién ctru dé xuét xdy dung
hé théng hd trg thyc hanh tich hop Al nhu mot
“trg giang 40", st dung Hoc c6 giam sat dé phan
tich ma nguén Java va XML, nhan dién, phan loai
16i va dua ra goi y khac phuc (Tran Dinh Bach
va Pham Hoang Long, 2023; Kumar va Gupta,
2024). Hé théng huéng t6i giup sinh vién chu
dong phat hién, hiéu va sira 18i, dong thoi giam tai
cho giang vién trong gio thuc hanh.
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II. NOI DUNG

2.1. Co s6 Iy thuyét

Hoc c6 giam sét 1a phuong phap hoc may trong
d6 mo hinh duge huin luyén tir dir liu da gan
nhin dé du doan nhin cho dir liéu méi (Nguyén
Vian Thanh va Lé Thi Mai, 2022). Trong nghién
ctru, dau vao 1a cac dic trung cia ma ngudn Java
hodc XML, dau ra la nhan tuong ung véi loai 13i.
Day la bai toan phan loai da 16p: D = {(x1, y1), (X2,
V2), ...y (Xn, ya)}, trong d6 x 14 miu ma nguon va
y 12 nhin 16i. Nghién ctru tp trung vao hai thuat
toan phan loai:

(1) K-Nearest Neighbors (K-NN): phan loai
miu méi dya trén k miu gan nhat trong khong
gian dic trung. V6i ma ngudn duge biéu dién
bang vector, khoang cach Cosine duoc str dung dé
do mirc d6 tuong dong gitra cac doan ma.

(2) Decision Tree: phan loai dir li¢u thong qua
cac luat “Néu - Thi”. Cac dic trung nhu tur khoa
Java, thudc tinh XML hodc cdu triic ma nguén
duoc sir dung dé tao cac nut phan nhanh. Uu diém
ctia phuong phap 1a kha nang giai thich két qua
tuong d6i rd rang.
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Pé dua mi ngudn vé dang dir liéu c6 thé xur
1y, hé théng thuc hién tién xu 1y va trich xuat dac
trung. Ma nguén duogc lam sach, tach thanh cac
token va biéu dién dudi dang vector bang TE-IDF.
Phuong phéap nay danh gid mtrc d§ quan trong cua
tir khoa trong tirng doan ma, qua do6 giup phan biét
cac nhom 16i.

Hiéu niang mo hinh duoc danh gia bang cac chi
s6 Accuracy, Precision, Recall va F1-Score dua
trén ma trdn nham 1an. Trong d6, Precision phan
anh muc do chinh xac cua cac du doan 10i, Recall
phan anh kha ning phat hién 15i thuc té va Fl1-
Score can bang hai chi s6 nay, dic biét hiru ich khi
dir liéu giita cac nhom 161 khong dong déu.

2.2. Thiét ké hé thong

2.2.1. Thu thap va xu ly dir liéu

Tap dit liéu dugc xay dung tir cac doan ma Java
va tép XML trong bai tap thuc hanh cia sinh vién,
gdm ca mi ding va ma chira cac 161 thudng gip
(Tran Pinh Bach va Pham Hoang Long, 2023).
Giang vién thyc hién gan nhan dé dam bao d6 chinh
xac, chang han ERR_ XML _ID MISSING (thiéu
dinh danh View), ERR JAVA LIFECYCLE (sai
xtr ly vong doi Activity) va ERR_UI THREAD
(cap nhat giao dién trén ludng khong phi hop).

Dt li¢u sau khi gan nhan dugc chia thanh tap
huén luyén va kiém thr. Quy trinh tién xtr Iy gom
lam sach dir liéu, chuin hoa, tach token va trich
xuat dic trung bang TF-IDF. Béi véi XML, cac
thé va thudc tinh duoc giir lai dé bao toan thong
tin cdu tric giao dién.

2.2.2. Kién triic hé thong

Hé théng dugc thiét ké theo mo hinh Client-
Server, tach giao dién Android khoi phan xtr ly
hoc may nham giam tai tai nguyén cho thiét bi
di dong.

Android Client: Sinh vién nhap hodc tdi ma
ngudn Java/XML. Ung dung déng géi dir liéu
dudi dang JSON va gui yéu cau qua HTTP.

API Server: Tiép nhan yéu cau, boc tach va
tién xur 1y dit liéu, sau ¢ chuyén ma ngudn thanh
vector dac trung.

Al Engine: Pua vector vao mo hinh K-NN hoac
Decision Tree da huén luyén dé xac dinh loai 13i.

Response: Két qua nhan dién va goi y sta 16i
dugc dong goi thanh JSON, tra vé Client va hién
thi cho sinh vién.

Viéc tach riéng ludng xir Iy dir lidu va giao
dién giup hé thong dé bao tri, mé rong cic
nhom 16i méi ma khong phai thay d6i sau kién
trac ung dung.

2.3. Cai dat va danh gia

Hé théng duogc cai dit va thu nghiém thuc té
v6i kién tric Client - Server nham danh gia ca vé
do chinh xac ctia mo hinh Al 1an hiéu nang van
hanh trén thiét bi di dong.

Phan hé AI Server: Puoc trién khai béng
Python 3.12, sir dung scikit-learn dé xay dung va
thuc hién suy luén cdc mo6 hinh Hoc may, FastAPI
dé cung cip RESTful API tiép nhan va xur ly yéu
cau tor ing dung Andr01d va PyMySQL dé két
ndi, luu trir va truy xuét dir liéu tir co so dir ligu.
Phan h¢ nay ddm nhiém toan bd qua trinh tlep
nhan ma nguén, tién xur 1y, trich xuat dic trung,
phan loai 18i va tra két qua, goi y sira 161 vé cho
ung dung.

Phan hé Android Client: BDugc phat trién trén
Android Studio bang ngén ngit Java, st dung
XML dé thiét ké giao dién va twong thich voi
Android 10.0 (API Level 29) tré Ién. Phan h¢
cho phép sinh vién nhap hodc tii ma ngudn Java/
XML, guti dir ligu dén AI Server dé phan tich va
nhan két qua nhan dién 15i cung goi y stra 13i, sau
d6 hién thi truc tiép trén thiét bi.

Tap dir liéu thtr nghiém: Gdm 2.500 mau ma
ngudn, trong d6 ¢6 1.500 mau Java va 1.000 mau
XML, dugc thu thap tir dir liéu thuc hanh co6 san.
Dir liéu duoc chia theo ty 1& 80% (2.000 mau) cho
huén luyén va 20% (500 mau) cho kiém thtr. Cac
mau dugc gan nhén theo timg nhom 18i d&é phuc
vu qua trinh huén luyén va danh gia mé hinh.

Thir nghiém duoc tién hanh tai 16p Phat trién
tmg dung di dong 1 trong hai tuin thuc hanh. Két
quéa cho thay hé thong c6 kha nang hd trg sinh
vién phat hién va xir 1y céac 16i ct phap, logic co
ban ma khong phdi chd gidng vién hd trg truc
tiép. Viéc cung cap phan hdi va goi y sta 16i
ngay trong qua trinh thuc hanh giup ngudi hoc
cha dong hon trong qua trinh g& 15i va hiéu 6
nguyén nhén cta 18i. Két qua danh gia moé hinh
cho théy d6 chinh xéac cao nhat dat 97,5%, trong
khi thoi gian phan hoi ciia hé thong dao dong
khoang 1-2 gidy, dap (mg yéu cau hd trg gan thoi
gian thuc.

III. KET LUAN VA HUONG PHAT TRIEN

Nghién ctru di xay dyng hé thong hd trg thuc
hanh 18p trinh Android dya trén kién trac Client-
Server va Hoc c6 gidm sat. H¢ théng thuc hién
duoc cac chire nang thu thép, tién xir Iy va trich
xuat dic trung mi nguon, phan loai 18i bang cac
md hinh hoc may va tra vé goi ¥ stra 101 trén tng
dung Android.
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Két qua thir nghiém cho thdy mé hinh c6 do
chinh xé4c cao, dat mutrc téi uu 97,5%, trong khi
thoi gian phan hoi khoang 1-2 gidy. Thir nghiém
thuc té ciing cho thdy hé thdng hd trg sinh vién
chu dong xir 1y cac 18i co ban, gop phan giam ap
luc hd tro tryc tiép cho giang vién va nang cao
ky ning g& 16i ciia ngudi hoc. Viée trién khai
Backend trén VPS/Cloud trong twong lai c6 thé
nang cao kha ning dap tmg va tinh sin sang cua
hé théng.

Trong giai doan tiép theo, nghién ciru tap trung
vao: (1) mo rong dit liéu véi cac 15i lién quan dén
Room Database, SQLite, xir Iy bat dong bd va
kién trac MVVM; (2) tich hop méi truong bién
dich va thuc thi an toan dé phat hién 16i runtime;
(3) nghién ctru cac mo hinh chuyén biét cho ma
ngudn nhu CodeBERT hoic LLM kich thude nho
nham nang cao kha ning hiéu ngir nghia va (4)
xay dyng co ché phan tich lich sir 16i dé c4 nhan
hoa bai tap va 1o trinh hoc tap.
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