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LOI CAM ON

Pé tai “Xay dung hé thong hd tro tré em 1ap trinh v& di twong voi ham thu vién
Turtle cta Python” 13 két qua ctia mot hanh trinh hoc tip va nghién ctru ddy ¥ nghia tai
Truong Pai hoc Mo - bia chét.

Trudc tién, chiing em xin giri 10i cam on chan thanh nhat dén Ban Giam hiéu Nha
truong, Khoa Cong nghé thong tin va cac thiy ¢ trong B6 mén Cong nghé phan mém
d3 tan tAm giang day, trang bi cho ching em nhiing kién thirc chuyén mén va k¥ ning
thuce tién quy bau trong sudt nhitng nam thang qua.

Dic biét, chung em xin bay t6 long biét on sdu sic téi TS. Nguyén Thi Hiru
Phuong. C6 khong chi 1a nguoi truc tiép hudng din ma con 1a nguoi ludn tan tinh dinh
huéng, khich 1é va truyén cam hing cho ching em vuot qua nhitng khé khin dé hoan
thanh t6t dé tai nay. Su tin tim cta co chinh 1a kim chi nam cho nhimng két qua ma
ching em dat duoc.

Cubi cing, ching em xin cam on gia dinh va ban bé di luén tng ho, dong hanh
cung nhom trong sudt qua trinh hoc tap.

Mic di d nd lyc hét minh, nhung do han ché vé thoi gian va kinh nghiém, dé tai
kho tranh khoi nhitng thiéu sét. Chiing em rat mong nhan duoc nhitng v kién dong gop
quy bau tir quy thay ¢ dé nghién ctru dugc hoan thién hon.

Ching em xin chan thanh cam on!
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TOM TAT NQI DUNG NGHIEN CUU KHOA HQC

bé tai “Xay dung hé th(fng hé tro tré em hoc ldp trinh vé doi tuwong voi thu vién
Turtle ciia Python” nham phét trién mot nén tang hoc tip twong tac, gitp tré em lam
quen v6i tu duy lap trinh thong qua hoat dong v& do hoa truc quan. Hé thong dugc thiét
ké véi muc tiéu gido duc chinh 1a phat trién tu duy logic, kha ning sang tao va k¥ ning
giai quyét vin dé& & lira tudi thiéu nhi, dong thoi tao himg thu véi ngdn ngit lap trinh
Python mot cach ty nhién va dé hiéu.

V& mit chirc ning, hé thong tich hop cac tinh ning hd tro hoc tip gdm: nhip 1énh
tryc tiép, kéo tha (drag-and-drop), thuc thi chuong trinh va hién thi két qua vé tirc thoi.
Viéc quan sat truc tiép moéi quan hé giita cau 1énh va hinh anh gitp tré dé dang tiép thu
tu duy 1ap trinh va ghi nhd ¢ phap mot cach ty nhién. Hé théng con cung cap kho bai
hoc méu va bai tdp duoc phan cap tir co ban dén ning cao, kém theo kha ning luu trit
va quan 1y céac bai v&, hd tro qua trinh 6n tap va theo ddi tién do hoc tap.

Vé kién trac ky thuat, h¢ théng dugc xay dung dua trén ngoén ngit Python va thu
vién Turtle, v6i thiét ké mo-dun linh hoat, thuan tién cho viéc mé rong va nang cép.
Giao dién nguoi dung duoc tdi wu voi phong cach than thién, mau sic twoi sang, phu
hop vé6i tam 1y Itra tudi, gop phan duy tri su tap trung va hing tha trong qua trinh hoc.

Két qua nghién ctru cho thay hé théng dap tng tt cac yéu cau vé tinh ning, hiéu
qua gido duc va trai nghiém nguoi dung. Hé thong mo ra hudng phat trién cho cac tinh
nang nang cao trong twong lai nhu ca nhan hoa 16 trinh hoc, tich hop yéu 6 tro choi va

mo rong sang cac nén tang hoc tap truc tuyén khac.
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[1]
MO DAU
1. Téng quan tinh hinh nghién cttu thudc linh vie dé tai

Trong bbi canh cach mang cong nghiép 4.0 va xu huéng giao duc STEM trén toan
ciu, viéc trang bi k¥ ning lap trinh cho tré em tir sém dang tr& thanh mot nhu cau cip
thiét. Nhiéu nghién ctru va mé hinh gido duc qudc té nhu Code.org, Scratch hay Tynker
da chimg minh rang viéc tiép can lap trinh thong qua hinh anh va tuong tac tryc quan
gitip tré phat trién tu duy logic, sang tao mot cach ty nhién. Tai Viét Nam, linh vuc gido
duc 1ap trinh cho tré em dang phat trién manh mé& nhung vin con nhitng han ché nhat
dinh. Cac nén tang hién nay chu yéu tap trung vao lap trinh khéi (block-based), trong
khi viéc chuyén giao sang 1ap trinh vin ban (fext-based) nhu Python van con 1a mot
thach thirc 16n ddi véi tré em do tinh triru tuong cua cau lénh.

Thu vién Turtle ciia Python dugc danh gid 13 mot "cdy cau" phu hop dé giam
khoang cach van dé nay. Nho kha nang hién thi két qua d6 hoa hién thi gan nhu tirc thoi,
gitip tré dé lién hé giita cau 1énh va chuyén dong trén man hinh. Tuy nhién, hau hét
hudng dan hién nay van gén vo1 moi truong cai dat cuc bd (Python, IDE, thu vién...)
hodc tai liéu rdi rac, thiéu mot hé théng hoc tap tap trung, c¢6 10 trinh va giao di¢n t6i vu
cho tam 1y ltra tudi tai Viét Nam. DPiéu d6 d& tao rao can k¥ thuat cho chinh tré, phu
huynh va gido vién can cau hinh may, phién ban phdn mém, quyén cai dit trén thiét bi
truong 16p hay may gia dinh.

Xu hudng trién khai tmg dung web mé ra hudng tiép can than thién hon cho dbi
tugng nho tudi. V&i hinh thire nay, tré khong can cai dat hay cap nhat phan mém; chi
can nhan mot duong link (URL) va mé bang trinh duyét 1a ¢6 thé vao hoc, gd 1énh va
xem rua v& ngay trén man hinh. Nhing loi ich truc tiép ddi v6i hoc sinh bao gom: giam
thiéu thao tac phtrc tap, co thé hoc tap tai nha, ¢ 16p hoac trén thiét b di dong (chi can
két ndi Internet va trinh duyét), dam bao trai nghiém dong nhat giita cic em, dong thoi
rit ngan thoi gian bat dau bai hoc — phii hop véi tiét hoc ngan va hoat dong ngoai khoa.
Tir goc d6 gido duc, day 1a giai phap gitp ha thdp “ngudng ctra” cong nghé, tao didu
kién dé hoc sinh tap trung vao nodi dung 1ap trinh va quan sat phan hdi tryc quan, thay vi
bi phén tan bdi cac budc cai dit ban dau.

Chinh vi vay, viéc nghién ctru va xay dung mot h¢ théng hd trg hoc 1ap trinh véi

Turtle Python khong chi mang tinh ké thira cac thanh tyu gido duc qudc té ma con dap
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ung nhu cau thyc tién vé mot cong cu hoc tap lap trinh van ban tryc quan, sinh dong cho
tré em.
2. Ly do lwa chon d@ tai

Thi nhit, vé nhu cau thyc tién: Trong bdi canh chuyén d6i sb, nhu cau tiép can 1ap
trinh danh cho tré em ngay cang gia ting. Tuy nhién, nhidu cong cu hién nay van thién
vé 1y thuyét hodc lap trinh khdi, tao ra khoang trong khi tré can lam quen véi ¢t phap
van ban thyc thy nhu Python. Do do, mot nén tang vua truc quan, vua hd tro tré viét
1énh theo “ding chuan 14p trinh vin ban” 13 hét sirc can thiét, nhim giup cac em rén
luyén k¥ ning lap trinh co ban va phat trién tu duy logic mot cach ty nhién.

Tht hai, vé tinh phu hop cta cong cu va hinh thtc trién khai: Turtle ¢6 ct phap
don gian va phan hoi do hoa tirc thoi, rat phi hgp nhap mén. Tuy nhién, Turtle thudng
di kém moéi trudng 1ap trinh truyén thong (IDE) va yéu cau cai dit, kho déng bo trong
16p dong tré hodc khi phy huynh khong quen cong nghé. Vi thé, viéc tich hop Turtle vao
mot hé théng hoc tap web hoan chinh — ¢6 10 trinh, bai hoc, khu vyc thyc hanh va giao
dién danh cho tré — 1a hudng di hop 1y: tré chi cin bam vao dudng link 13 bat dau hoc,
khong phai qua cac budc cai Python hay cau hinh may, tir d6 tang kha nang tiép can va
cong bang trong hoc lap trinh.

Thi ba, vé gia tri hoc thuat va ting dung: Pé tai 1a co hoi dé nhom van dung tong
hop cac kién thirc tir phan tich — thiét ké hé thdng, 1ap trinh hudng dbi trong dén thiét
ké trai nghiém nguoi dung (UX/UT). San pham hoan thién khong chi mang ¥ nghia gido
duc ma con c6 kha nang tng dung thuc tién tai cac cau lac bd, trung tdm k¥ ndng hoac
trong cac tiét hoc trai nghiém, nhd wu thé trién khai truc tiép qua nén tang web.

Thtr tu, vé dong luc ca nhan: Xuat phat tir niém dam mé véi cong nghé gido duc
va mong mudn mang lai mot cong cu hoc tap hitu ich cho tré em Viét Nam, nhém mong
mudn van dung nhiing kién thirc da hoc tai Truong Pai hoc Mo - Dia chat dé giai quyét
mot van dé thuc té, gop phan nho bé vao viée phd cap lap trinh cho thé hé tré.

Xuat phét tir nhitng 1y do trén, nhém di quyét dinh Iya chon dé tai: “Xay dung hé
théng hd trg tré em hoc 1ap trinh vé ddi tuong voi thu vién Turtle ciia Python™ lam néi
dung nghién ctru va phat trién.

3. Muc tiéu caa dé tai
Muc tiéu tong quat cua dé tai 1a xay dung mot hé théng phan mém hoc 14p trinh

truc quan danh cho tré em, gitp cac em hinh thanh tu duy 1ap trinh thong qua viéc v€
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hinh bang thu vién Turtle trong Python, tir d6 phat trién tu duy logic, kha ning sang tao
va k¥ ning giai quyét van dé. Hé théng hudng t6i trién khai dang Gmg dung web: tré chi
can truy cap bang dudng link trén trinh duyét 14 c6 thé hoc va thuce hanh, khong bét bude
cai dat Python, IDE hay cac g6i phdn mém phu trén may cuc bd, nham giam rao can ky
thuat, thuan tién cho gio hoc tai 16p, hoc nhdém va hoc tai nha.

bé dat duge muc tiéu nay, dé tai tap trung vao mot s6 dinh huong cu thé. Trudc
hét, vé nghién ctru, hé théng duoc xay dung trén co so tim hiéu 1y thuyét vé gido duc
1ap trinh cho tré em va cac phwong phap giang day truc quan, déng thdi nghién ciu
chuyén sau thu vién Turtle dé chon loc cac tap 1énh phu hop voi lra tudi. Ve thiét ké,
hé thdng dugc phan tich theo yéu cau ngudi dung va trién khai kién trac mo-dun linh
hoat, vo1 giao dién than thién, mau sdc sinh dong va thao tac tdi wu cho tré em. V& phat
trién, hé théng cung cép cac tinh nang c6t 16i nhu nhap 1énh tryuc tiép, hd tro kéo tha,
thuc thi chuong trinh, hién thi két qua d6 hoa tirc thoi, dong thoi tich hop cac bai hoc va
vi du minh hoa; phén trién khai k¥ thuat vu tién mo hinh client—server trén nén web dé
dé chia sé duong din truy cap, dong bo trai nghiém gifta cac thiét bi c6 trinh duyét va
thuan loi khi mé rong quy mé sir dung. Vé noi dung, hé thong xay dung kho bai hoc
mau va bai tap thyc hanh dugc phan cép tr co ban dén nang cao, hd tro qua trinh hoc
tap theo ting budc. Vé quan 1y, hé théng cho phép luu trir va quan 1y san pham vé ca
nhan, déng thoi theo dbi 16 trinh tién bo cta nguoi hoc. Vé danh gia, h¢ théng duoc
kiém thir va danh gia hiéu qua dya trén cac tiéu chi vé tinh ning k¥ thuét, trai nghiém
ngudi dung va gia tri hd tro gido duc. Cubi cung, dé tai cling dé xuat cac hudng phat
trién va md rong hé théng trong tuong lai nham nang cao chat lugng va pham vi ung
dung.
4. Cach tiép cin va phwong phap nghién ciru

Pé tai dugc trién khai dua trén nhiéu cach tiép can khac nhau nham dam bao tinh
toan dién va phu hop voi dbi tuong ngudi dung. Trude hét, nhom nghién ciru 4p dung
cach tiép can theo vong doi phat trién hé théng (SDLC), thuc hién day du cac giai doan
tir khao sat, phan tich yéu cau, thiét ké kién truc, cai dit chuong trinh cho dén kiém thir
va van hanh. Dong thoi, dé tai lay nguoi dung lam trung tim (User-Centered Design),
dat tré em vao vi tri trong tdm dé nghién ciru dic diém tam ly, kha nang nhan thic va
hanh vi twong tac, tir d6 tdi vu hoa giao dién va trai nghiém nguoi dung. Bén canh do,

cach tiép can két hop 1y thuyét va thyc tién ciing dugc ap dung, van dung cac hoc thuyét
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vé gido duyc lap trinh truc quan dé xdy dung san pham, dong thoi tién hanh thyc nghiém
nhim diéu chinh va hoan thién cac chirc ning.

Vé phuong phap nghién ctru, dé tai sitr dung phuong phap nghién ctru tai liéu dé
thu thap, tong hop va phan tich céc tai liéu khoa hoc lién quan dén gido duc STEM, lap
trinh Turtle va cic nén tang hoc tap twong tu trén thé gidi. Tiép d6, phuwong phap phan
tich va thiét ké hé théng duoc ap dung véi ngdn ngir mé hinh hoa thdng nhat UML (Use
Case Diagram, Activity Diagram, Sequence Diagram) nhim md ta cdu tric va hanh vi
ctia hé thong. Ngoai ra, nhém nghién ctiru tham khao ¥ kién chuyén gia, dic biét 1a sy
huéng dan cua giang vién, dong thoi khao sat cac mé hinh hoc tap hién c6 dé xac dinh
tap chic nang t6i wu. Trong qua trinh phat trién, phuong phéap 1ap trinh thuc nghiém
duogc str dung v6i ngon ngit Python két hop cac thu vién hd trg nhu Tkinter cho desktop
hoic Flask/Django/Brython néu trién khai trén web, nham hién thuc hoa cac mo-dun
chtic nang. Cudi cung, phuong phap thir nghiém va danh gia duoc tién hanh thong qua
kiém thir hop den (Black-box testing) dé dam bao tinh dung ddn cta chirc nang, dong
thoi khao sat mutrc d6 hai 1ong cia tré em khi tryc tiép twong tac véi hé thong.

5. Poi twong va pham vi nghién ciru

Pé tai duoc trién khai dya trén nhiéu cach tiép can nhim dam bao tinh toan dién
va phu hop véi d6i tugng ngudi dung. Trude hét, nhom nghién ctiru 4p dung cach tiép
can theo vong doi phat trién phan mém (SDLC), thuc hién diy du cac giai doan tir khao
sat, phan tich yéu cau, thiét ké kién trac, cai dat chuong trinh dén kiém thtr va van hanh.
Dong thoi, dé tai 1dy nguoi dung lam trung tdm (User-Centered Design), dat tré em vao
vi tri trong tdm dé phan tich dic diém tam 1y, kha ning nhan thic va hanh vi tuong tac
— trong d6 kénh st dung chinh 1a trinh duyét web qua dudng dan truy cap, khong yéu
cau cai dat moi trudng 1ap trinh hay thu vién trén may ngudi hoc, nham giam rao can k¥
thuat va tap trung vao hoat dong hoc tap. Bén canh do6, cach tiép can két hop 1y thuyét
va thuc tién duoc ap dung: van dung cac hoc thuyét vé gido duc lap trinh tryc quan dé
xdy dung san pham, dong thoi to chirc thir nghiém va diéu chinh chirc ning theo phan
hdi thyc té.

Vé phuong phap nghién ctru, dé tai str dung nghién ciru tai liéu dé thu thap, tong
hop va phan tich cac cong trinh khoa hoc lién quan dén gido duc STEM, 1ap trinh truc
quan, thu vién Turtle ctia Python va cac nén tang hoc tdp twong tu. Tiép theo, phuong

phap phan tich va thiét ké hé thong duogc ap dung v6i ngdn ngit mo hinh hoa thong nhat
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UML (so dd Use Case, Activity, Sequence, ...) nham mé ta cau tric va hanh vi cia hé
théng. Ngoai ra, nhom tham khao ¥ kién chuyén gia, dic biét 1a giang vién huéng dan,
d6ng thoi khao sat cac mo hinh hoc tap hién c6 dé xac dinh tap chirc ning phi hop.

Trong giai doan hién thuc hoa, dé tai lua chon kién trtc ung dung web tach 16p:
tang backend xdy dung bang Python véi framework Django, tich hop Django REST
Framework phuc vu API. Co s¢ dir liéu sir dung PostgreSQL; Redis phuc vu bd nhéd
dém va ha t?mg hang doi; Celery (worker/beat) hd tro cic tic vu nén theo thiét ké hé
théng. Tang frontend xdy dung bang React, dong goi va phat trién véi Vite, tuong tac
v6i backend qua HTTP/HTTPS (va WebSocket khi c¢6 kénh real-time), dé ngudi hoc chi
can truy cap bang duong link trén trinh duyét 13 c6 thé ding nhap, hoc bai va thuc hanh.
Toan bd phan xtr 1y ning va luu trit dir liéu dugc dat phia may chi, phu hop véi dinh
hudng khong cai dat phan mém lap trinh trén may tré.

Cubi cing, phuong phap thir nghiém va dénh gia dugc tién hanh thong qua kiém
thir hop den (Black-box testing) nham kiém chumg tinh dung dén ctia cac chirc ning theo
dic ta; dong thoi quan sat va khao sat trai nghiém nguoi dung khi thao tac trén giao dién
web (40 dé dung, mirc 46 hirng thu, kha ning hoan thanh nhiém vu hoc tap), 1am co s&
danh gia hiéu qua gido duc va hiéu qua k¥ thuat cia hé thong.

6. Déng gop ciia deé tai

Dé tai mang ¥ nghia ¢ nhiéu khia canh: Tir hoc thuat, su pham cho dén thyc tién
gido duc va xa hdi. Trong bdi canh gido duc Viét Nam dang chuyén minh manh mé theo
huéng d6i méi phuong phap day va hoc, dic biét 1a véi tré em, dé tai gop phan lam rd
hudng tiép can mdi — hoc thong qua trai nghiém va tuong tac truc tuyén.

Vé mit su pham va tu duy: D& xuat va hién thuc héa phuong phap hoc 1ap trinh
tryc quan, giup giam tinh triru trong ciia ngdn ngilt vin ban. Hé théng gitp tré em tiép
can cac khai niém cét 151 (vong lap, diéu kién, ham) mot cach ty nhién thong qua hinh
anh, tir d6 khoi day niém dam mé cong nghé theo hudng "hoc ma choi, choi ma hoc".

Vé mit k¥ thuat va giai phap: Xay dung mot hé thong phan mém hoan chinh véi
kién trac mo-dun linh hoat. Piém khac biét 16n nhit 1a viéc tich hop trinh soan thao,
khung hién thi két qua va kho bai hoc vao mot nén tang duy nhat, thay vi str dung céac
cong cu 1di rac, gitp tdi vu héa quy trinh hoc tap cho tré.

V& mit thyc tién va xa hoi: San pham c6 kha ning tmg dung cao tai cic truong

hoc, cau lac b0 STEM hoac trung tdm dao tao k¥ nang. Két qua nghién ctu con dong
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vai trd 1a tai liéu tham khao gia tri cho cac du an phat trién phin mém gido duc tuong
lai tai Viét Nam.
7. Céu triic dd an
Do 4n “Xay dung hé théng hd trg tré em hoc lap trinh vé ddi tuong voi thu vién
Turtle ctia Python” dugc bd cuc thanh ba chuong chinh cung phan két luan va hudng
phat trién. Mdi chuong dam nhin mot vai trd cu thé, phan anh tién trinh nghién ctru,
phan tich, thiét ké va trién khai hé thong.
e Chuong 1 — Co s6 ly thuyét va tong quan vé dé tai: Gido duc STEM, tu duy
1ap trinh cho tré, ngdn ngit Python va dic diém thu vién Turtle.
e Chuong 2 — Phan tich va thiét ké hé thong: Phan tich yéu cdu chic nang/phi
chtic nang, so d6 UML, thiét ké kién trac mo-dun va giao dién UI/UX.
e Chuong 3 — Cai dit, thir nghiém va dénh gia két qua: Mbi trudng trién khai,
demo cac chirc ning hé thong, két qua thir nghiém va danh gia hiéu qua.

e Két luan — Tom tat két qua, han ché, huéng phat trién.
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CHUONG 1. CO SOLY THUYET VA TONG QUAN

1.1. Téng quan vé gido duc 1ap trinh cho tré em
1.1.1. Béi cinh va xu huéng toan ciu

Trong bdi canh cach mang cong nghiép 4.0, gido duc STEM di tré thanh trong
tam cta cac chinh sach gido duc trén pham vi toan cdu. Viéc trang bi k¥ ning 1ap trinh
cho tré em tir som dugc xem 1a yéu té then chdt nham phat trién tu duy thuat toan, kha
nang giai quyét van dé va ning luc sang tao [1]. Cac nghién ctru gido duc dd chirmg minh
rang viéc tiép can lap trinh thong qua giao dién tryc quan gitp tré em hinh thanh céc
khai niém triru twong mot cach hiéu qua hon thong qua tuong tac truc tiép véi két qua
dd hoa [2].

Tai Viét Nam, linh vuc gido duc 1dp trinh cho tré em dang phat trién manh mé&
trong nhitng nim gan day. Tuy nhién, phan 16n cac nén tang hién c6 van tap trung vio
mo hinh 14p trinh khéi, trong khi viéc chuyén giao sang lap trinh van ban nhu Python
van con 1a thach thirc dang ké dbi véi tré em do tinh triru tugng ciia ¢t phap ngdn ngir
[3].

1.1.2. Cdc mé hinh gido duc ldp trinh phé bién

Hién nay, ciac mé hinh gido duc lap trinh cho tré em thudng c6 xu huéng chuyén
d6i tir cac dong 1énh vin ban phirc tap sang dang khéi hodc do hoa tryc quan dé phu hop
v6i kha nang nhan thirc cua lira tudi nho. Dudi day 1a cac mo hinh tiéu biéu:

e Mb hinh Logo (Seymour Papert, 1967): Puoc coi 1a nén tang dau tién ap
dung phuong phap "tu duy bang hinh anh" (visual thinking) trong gido duc 1ap
trinh cho tré em. M6 hinh nay dua trén 1y thuyét kién tao (Constructionism),
cho phép nguoi hoc diéu khién mot nhan vat do hoa (furtle) trén man hinh dé
v& hinh hoc, tir d6 hinh thanh cac khai niém co ban vé 1ap trinh [4]. Logo duoc
xem 1 tién dé tryc tiép cua thu vién Turtle trong Python hién dai.

e Mo hinh Scratch (MIT Media Lab, 2007): La ngén ngir 1ap trinh tryc quan
phd bién nhét thé gii danh cho tré em tir 8-16 tudi. Scratch sir dung phuong
phap 1ap trinh khoi, cho phép tré kéo tha cac khoi 1énh mau sac dé tao ra cau
chuyén, tro choi va hoat hinh [5]. Uu diém noi bat cua Scratch 12 loai bo 18i cu
phap, gitp tré tip trung vao logic lap trinh. Tinh dén nam 2024, Scratch di c6

hon 100 triéu tai khoan nguoi dung trén toan cau.
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e Mb hinh Blockly (Google, 2012): La thu vién ma ngudon md cho phép xay
dung céc trinh bién tap 1ap trinh truc quan dua trén khdi. Khac véi Scratch,
Blockly c6 kha nang chuyén doi tir khéi 1énh sang cac ngén ngir 1ap trinh van
béan thuc té nhu Python, JavaScript hay PHP, tao diéu kién thuan lgi cho qua
trinh chuyén tiép tir tu duy khdi sang viét ma thuan [6].

e Nén tang Code.org (2013): La nén tang gido duc phi loi nhuan cung cip 16
trinh hoc tap tir mam non dén phd thong. Nén tang nay noi bat nhd tich hop céc
nhan vt ndi tiéng tir trd choi va phim anh (Minecraft, Frozen) vao bai hoc, duy
tri hung thi thong qua hé thong bai tip c6 hudng dan chi tiét theo timg cip do
[7].

e Scratch (MIT Media Lab): Day 12 ngon ngir lap trinh truc quan pho bién nhat
thé gidi danh cho tré tir 8-16 tudi. Tré thuc hién 1ap trinh bang cach kéo tha cac
khdi 1énh mau sic dé tao ra cac cau chuyén, tro choi va hoat hinh. Uu diém 16n
nhat 13 loai bo duogc 16i ¢ phap va gitp tré phat trién tu duy logic, sang tao
thong qua mot cong dong chia sé du 4n rong 16m.

e Cic nén tang khac: Tynker (hoc qua dy an thuc té), Alice (1ap trinh khong
gian 3D), App Inventor (phat trién tng dung di dong) ciing gop phan lam phong
phu h¢ sinh thai gido duc 14p trinh cho tré em [8].

1.1.3. Nguyén tic sw pham trong ldp trinh truwe quan

bé viéc giang day va hoc tap dat hiéu qua tdi wu, cac hé théng 1ap trinh truc quan
danh cho tré em cin tuan thi bon nguyén tic cdt 16i. Thir nhat 13 tinh tryc quan
(Visualisation), boi tré em c¢6 kha nang tu duy cy thé tot hon tu duy triru twong. Do d6,
mi ngudn can duoc thiét ké dudi dang cac khdi mau sic phan biét theo chirc niang, dong
thoi két qua do hoa dugc hién thi ngay 1ap tirc dé tré dé dang quan sat luong thyc thi ctia
chuong trinh. Thir hai 13 tinh twong tac (Interactivity), nghia 1a hé thong phai phan hoi
nhanh chéng véi moi hanh dong cua tré, chrflng han viéc diéu chinh tham s lam thay
d6i hinh dang dbi twong ngay tirc thi hodc cac khéi 1énh chi ¢ thé ghép ndi khi dung
logic, qua do tao ra qua trinh hoc tap hai chiéu lién tuc. Thi ba la nguyén tdc vui hoc
(Gamification), ap dung tu tuong “Hard fun” — vira vui vira day thach thtrc. Viée tich
hop hé théng cép dd, huy hiéu va cac nhi€ém vu dudi dang tro choi gitp duy tri dong luc
hoc tap lau dai, bién cac bai hoc kho khan thanh trai nghiém thu vi. Thur tu 1a kham pha

va tht — sai (Discovery & Trial-and-Error), khuyén khich tré coi 161 1a mot phan tat yéu
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ciia qua trinh hoc tdp. Mdi truong 1ap trinh can duoc thiét ké nhu mot “hop cat”
(sandbox) an toan, noi tré c6 thé tir do thir nghiém, sang tao va may mo cic chirc ning
m&i ma khong so thit bai.

Bén canh cac nguyén tic trén, qua trinh giang day con dugc hd trg boi nhimg
phuong phép su pham hién dai nhu hoc tir don gian dén phuc tap (Scaffolding), hoc qua
du an (Project-Based Learning), hoc cong tac (Collaborative Learning) va hoc gian véi
thuc tién (Contextual Learning). Cac nguyén tic ndy s& 1a kim chi nam cho viéc thiét ké
giao dién va ludng trai nghiém ngudi dung trong hé thong dé tai, dam bao tré em ludn
cam thay an toan, vui vé va duoc khuyén khich sang tao.

1.1.4. Pic diém tam Iy tré em (Tiéu hoc - THCS)

Viéc hiéu rd dic diém tam 1y va nang lyc nhan thic theo timg Ira tudi dong vai tro
quan trong trong thiét ké noi dung va phuong phap giang day 1ap trinh. Da trén thuyét
phat trién nhan thirc cia Jean Piaget, kha ning tu duy cua tré thay doi theo ting giai
doan phat trién, tir tu duy cu thé & bac Tiéu hoc dén tu duy trtru twong ¢ bac THCS.

O giai doan Tiéu hoc (6-11 tué)i), tré em thuong dua vao hinh anh va dd vat truc
quan dé tiép nhan kién thirc. Kha nang tip trung ngan, chi khoang 15-20 phit, khién
viéc tiép can cac khai niém triru twong nhu bién sb phtrc tap hay ham tré nén kho khan.
V& mit tam 1y, tré hiéu dong, ham choi va rat nhay cam vdéi su khich 1€, vi vay can mot
moi truong hoc tap an toan, noi 16i sai khong bi coi 1a that bai ma duoc xem nhu co hoi
thir nghiém. Phuong phap tiép can phu hop trong giai doan nay 1 str dung cic nén tang
1ap trinh khoi, két hop véi bai hoc ngén gon dudi dang tro choi hodc hoat hinh c6 phan
héi tirc thi, gitip duy tri hing thii va khuyén khich tré tham gia tich cuc.

Khi budc sang giai doan THCS (12—14 tudi), tré bat dau phét trién tu duy triru
tuong va kha ning phan tich logic rd rét hon. Thoi gian tap trung c6 thé kéo dai tir 30—
45 phut, cho phép tiép can cac khai niém phirc tap nhu ham, mang va thuat toan phan
nhanh. Tré ciing c6 kha ning ty g& 16i tot hon, ddng thoi tam 1y huéng dén sy doc lap,
tu quyét va mong mudn tham gia vao cac dyu 4n mang tinh thyc té hodc thé hién ban sac
c4 nhan. Pay 1a thoi diém thich hop dé chuyén tiép tir 1ap trinh khéi sang 1ap trinh van
ban, vdi cac du an dai han, c¢6 tinh ng dung cao va hoat dong hoc tap cong tac, nham
phat huy t6i da nang lyc tu duy va sy sang tao cia tré.

Mic du cac md hinh 1ap trinh khdi da thanh cong trong viéc day tu duy 1ap trinh

co ban, viéc chuyén tiép sang 1ap trinh vin ban van 1a thach thirc 1én doi véi tré em.
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Nghién ciru cia Wilson va Lowe (2020) chi ra rang khoang 65% hoc sinh trong d¢ tu6i
10 — 14 gap kho khin khi chuyén tir Scratch sang Python do su khac biét vé ¢t phap va
tu duy triru teong [9]. Trong bdi canh gido duc Viét Nam, cac nén tang 1ap trinh cho tré
em chu yéu tap trung vao mé hinh khéi, trong khi nhu cau tiép c4n 1ap trinh vin ban
ngay cang ting cao. Phan 16n cac hudng dan hién nay vin mang tinh chét tai liéu tham
khéo roi rac, thiéu mot hé théng hoc tap tap trung, co 10 trinh va giao dién duoc ti wu
hoa riéng cho tam 1y ltra tudi tré em tai Viét Nam.

Chinh vi vay, viéc nghién clru va xay dung mot hé thé)ng hd trg hoc 1ap trinh véi
Turtle Python khong chi mang tinh ké thira cac thanh tyu gido duc qudc té ma con dap
ung nhu cau thyc tién vé mot cong cu hoc tap lap trinh van ban truc quan, sinh dong cho
tré em.

1.2. Ngon ngir 1ap trinh Python va thw vién d6 hoa Turtle

Trong thiét ké cac nén tang gido duc lap trinh cho tré em, viéc Iya chon ngén ngi
giang day nén tang dong vai trd quyét dinh dén mirc d6 hing tha va kha ning tiép thu
ctia ngudi hoc. Thay vi phai d6i miat véi nhitng ngdn ngit c6 ¢ phap phuc tap dé gay
nan chi, tré em can mot cong cu da don gian dé lam quen véi tu duy logic, nhung ciing
phai mang lai cac phan hoi dd hoa truc quan dé duy tri dong luc hoc tap. Xuit phat tur
yéu cau khat khe vé mit su pham do, dé tai lua chon ngdn ngit 1ap trinh Python két hop
thu vién d6 hoa Turtle 1am cong cu cot 161 dé xay dung 10 trinh twong tac cho hé théng.

1.2.1. Ngon ngit lap trinh Python

Hinh 1. Logo chinh thirc cua ngén ngir lap trinh Python
[Nguén:python.org]
Python 1a ngén ngit 1ap trinh bac cao, da nang va hudng doi tuong, duoc Guido
van Rossum phat hanh 1an dau tién vao nam 1991. V&i triét 1y thiét ké wu tién sy 16 rang,
Python hd trg nhiéu mé hinh l4p trinh nhu l4p trinh cdu trac, huéng ddi trong va chire

nang. Nho thu vién tiéu chuan toan dién — thuong duge moé ta 1a ngdn ngit "bao gém
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pin" (batteries included). Python dugc ing dung rong rai trong céac linh vuc nhu tri tué¢

nhan tao, phan tich dir liéu, phat trién web va dac biét 1a giao duc.

Python dugc lya chon 1a ngdn ngit 1ap trinh chu dao cho hé théng nho su can bé’mg

gitra tinh don gian va stirc manh k¥ thuat, cu thé qua cac dac di€ém sau:

Téi wu cho tw duy (Logic-First): Ct phap cta Python rat gin voi ngdn ngit tu
nhién (tiéng Anh), loai bo cac ky tu ruom ra nhu ddu chdm phay (;) hay ngodc
nhon ({}). Pic diém bat budc thut 1& khong chi gitip ma ngudn sach hon ma
con hinh thanh théi quen 1ap trinh tot cho tré ngay tir dau, gitip nguoi hoc tap
trung vao giai thuat thay vi 16i cti phap.

Giam thiéu d¢ phirc tap: So véi cic ngdn ngit truyén thong nhu Java hay C++,
Python c6 thé giam ti 80% do6 phirc tap vé mit cli phap. Piéu nay gitp tré em
dé dang ghi nh¢ va thue hién cic doan ma phire tap voi sd luong dong 1énh tdi
gian.

Tinh twong tac va phan hdi tire thi: La mot ngdn ngir théng dich, Python cho
phép chay ting dong 1énh ma khong can qua cac bude bién dich phirc tap. Pic
tinh nay khuyén khich tré tu do thir nghiém, gitp viéc g& 16i trd thanh mot phan

trai nghiém hoc tap tu nhién va thu vi.

1.2.2. Thu vién d6 hoa Turtle

Thu vién Turtle Graphics 12 mot thanh phan dugc tich hop san trong thu vién chuan

ctia Python, c6 ngudn gbc tir ngdn ngir Logo duoc phat trién bdi Seymour Papert va

nhom tai MIT trong nhitng nam 1960 [4]. Nguyén 1y hoat dong dya trén mo hinh "con

rua v€ tranh": nguoi 1ap trinh di€éu khién mot con tréo d6 hoa di chuyén trén man hinh

theo cac 1énh, dé lai diu vét tao thanh hinh hoc.

Trong Python, Turtle duoc trién khai nhu mot module dbi tugng véi cac phuong

thirc co ban bao gdbm:

Di chuyén: forward(), backward(), goto()
Xoay: left(), right()

Diéu khién bt v&: pendown(), penup()
Thudc tinh d6 hoa: color(), pensize(), speed()
V¢ hinh hoc: circle(), dot()
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Bang 1. Mot 6 lénh co ban trong thu vién Turtle

Tén I€nh

Chirc nang

Vi du

forward (x)

Tién x budc

.forward (100)

backward (x) Lui x budc t.backward (50)
right (a) Quay phai a db t.right (90)
left (a) Quay trai a doé t.left (45)
penup () Nhéc but (ngting vé) t.penup ()
pendown () Ha but (tiép tuc vé) t.pendown ()
color ("mau") badt mau nét vé t.color ("red")

pensize (n)

boéday nét vé

.pensize (3)

speed (n)

Téc d6 (0-10)

.speed (5)

circle(r)

V& hinh tron ban kinh r

.circle (50)

goto (x, y)

Di chuyén d&én toa doé x,y

t.

goto (100, 100)

write ("text")

Viét chi®t trén man hinh

t

.write ("Xin chao")

Trong giao duc 1ap trinh cho tré em, Turtle mang lai nhidu vu diém noi bat giup
qua trinh hoc tap tré nén dé tiép can va hiéu qua hon. Trudc hét, tinh truc quan tuc thoi
ctia Turtle cho phép mdi dong 1énh déu tao ra phan hdi d6 hoa ngay lap tirc, giup tré dé
dang lién hé gifta ct phap va két qua hanh dong; theo nghién ctru cua Liu va cong su
(2021), viéc nhin thay két qua truc quan cé thé giam t6i 40% thoi gian dé hoc sinh tiéu
hoc hiéu cac khai niém lap trinh co ban [10]. Bén canh d6, ct phap don gian, gan giii
v6i ngdn ngit tw nhién, chang han nhu 1énh forward(100), gitp tré tap trung vao tu duy
logic thay vi phai ghi nhé ct phap phiic tap, tir d6 giam bét rao can ban dau khi tiép can
1ap trinh. Khong chi dimg lai & muic co ban, Turtle con c6 kha ning mé rong khi hd trg
day du cac ciu tric 1ap trinh nhu vong lap (for, while), r& nhanh (if-else) va ham
(function), tao nén tang vitng chic dé hoc sinh chuyén tiép sang cac ndi dung nang cao
ctia Python. Mot wu diém khac 1a tinh tuong tac cao: Python la ngén ngit thong dich,
cho phép thuc thi tirng dong 1énh ma khéng can bién dich trudce, khuyén khich tré thir
nghiém, sang tao va phat trién tu duy kham pha. Nho nhitng dic diém nay, Turtle khong
chi 1a cong cu khdi dau than thién ma con dong vai trd cau nbi quan trong, gitp tré em
hinh thanh nén tang lap trinh viing chic va nudi dudng himg tha 1au dai voi khoa hoc

may tinh.
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Trong bdi canh gido duc hi¢n nay, viéc sir dung Turtle thuan tuy trong cac IDE
truyén théng nhu IDLE hay PyCharm tuy c6 nhiéu wu diém vé tinh truc quan va kha
nang gitp hoc sinh tiép can 1ap trinh mot cach sinh dong, nhung van t6n tai nhitng han
ché dang ké. Trude hét, giao dién cua cac IDE nay von duoc thiét ké cho ngudi dung
truong thanh, chira nhiéu tinh ning phuc tap va khong can thiét, khién tré em dé bi rdi
khi thao tac va kho tap trung vao ndi dung hoc tap chinh. Thém vao do, viéc thiéu mot
hé théng bai hoc ¢6 16 trinh rd rang khién ngudi hoc phai ty tim kiém tai liéu, din dén
tinh trang hoc tap roi rac, thiéu sy hudng dan tir co ban dén nang cao. Mot han ché khac
12 khong c6 co ché theo di tién do, khién gido vién va phu huynh khé danh gia sy tién
bo cua hoc sinh mot cach hé théng va khoa hoc. Bén canh do, kha nang chia sé va cong
tac cling bi gio1 han, do cac IDE khong tich hop tinh nang luu trit ddm may, chia sé du
an hay hoc tdp nhom, lam gidm co hoi hoc sinh dugc trao ddi, thao luén va phat trién ky
nang 1am viéc nhom. Nhiing yéu t6 nay cho thdy khoang tréng 16n trong viéc tmg dung
Turtle vao gido duc tré em, déng thoi dat ra nhu cau cép thiét vé mot hé théng hoc tap
tich hop, duoc thiét ké chuyén biét cho lira tudi nay, nham vira dam bao tinh truc quan,
vura ¢6 19 trinh hoc tap ro rang, c6 kha nang theo doi tién do va hd tro chia sé, cong tac
hiéu qua.

1.3. Kién tric hé thong Web-based Client-Server

Trong bdi canh gido duc hién dai, vi¢c lya chon kién trac ung dung nén web (Web-
based Application) dé phat trién hé thong hoc tap cho tré em khong chi xuat phat tir
nhimg vu diém k¥ thuit ma con gin lién v6i nhu cau thuc tién cta ngudi dung. Trudce
hét, tinh kha tiép can cao 13 yéu td then chét: tré em va gido vién c6 thé sir dung hé thong
tir bat ky thiét bi nao c6 trinh duyét web, bao gdm may tinh, may tinh bang hay dién
thoai thong minh, ma khong can cai dat méi trudng 1ap trinh phire tap. Diéu nay dic biét
hiru ich trong céc truong hoc hodc cau lac bo noi co so ha tﬁng cong ngh¢ con han ché.
Bén canh d6, viéc ddng bo hoa dit liéu tap trung trén may cha cho phép luu trit toan bd
tién d6 hoc tap, ma ngudn va két qua, giup hoc sinh cé thé tiép tuc hoc & bat ky dau va
trén bat ky thiét bj nao, dong thoi tao diéu kién cho gido vién dé dang theo ddi va quan
ly. Kién trc Client-Server ciing mang lai kha ning mé rong va bao tri hiéu qud, nhd su
phan tach rd rang gitra giao di¢n nguoi dung (Frontend) va xu 1y logic (Backend), gitp
viéc nang cip hay bd sung tinh ning mdi khong anh huong dén toan bo hé théng. Mot

diém quan trong khéac 12 bao mat dir liéu: ma ngudn cta ngudi hoc duoc thuc thi trong
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moi truong cach ly trén méy chii, giam thiéu rai ro bao mat va dam bao an toan cho hé
théng. Nhu vay, kién tric Web-based khong chi dap tng yéu ciu vé mat ky thuit ma
con phu hgp véi dinh hudng giao duc hién dai, noi viéc hoc tap can duoc c4 nhan hoa,
dé tiép can, an toan va c6 kha ning mé rong lau dai.

Hé théng duoc thiét ké theo mo hinh Client-Server phan ting véi hai thanh phan
chinh 13 Frontend va Backend. O phia Frontend, hé théng dong vai tro 12 giao dién twong
tac truc tiép voi nguoi dung, dic biét 1 tré em, cung cip méi trudng soan thao ma ngudn
v6i hd trg cu phap, hién thi két qua do hoa Turtle theo thoi gian thuc thong qua canvas
hoic iframe, dong thoi quan 1y trai nghiém nguoi dung véi giao dién than thién va mau
sdc sinh dong. Trong khi d6, Backend dam nhiém xtr 1y logic nghiép vu cdt 16i nhu xéac
thuc nguoi dung, phan quyén, quan 1y bai hoc, déng thoi cung cap méi truong thuc thi
ma Python an toan trong sandbox v&i gidi han tai nguyén, luu trit va truy xuat dir liéu
tir co so dit liéu, cling nhu cung cap RESTful API dé giao tiép voi Frontend.

Ludng dir lidu ctia hé théng dién ra tuan ty: ngudi ding nhiap ma 1énh vao trinh
soan thao = Frontend thuc hién xac thuc ¢t phap so bd 2 Giri ma nguén dén Backend
qua API - Backend tién hanh thyc thi trong méi trudng sandbox, thu thap két qua do
hoa > Két qua duogc tra vé cho Frontend dé hién thi tirc thoi > Hé théng ghi nhan tién
d6 hoc tap vao co so dir liéu.

Kién triic Client-Server mang lai nhiéu wu diém quan trong trong viéc xay dung
hé théng hoc tap truc tuyén cho tré em. Trude hét, kha ning mo rong ngang (Horizontal
Scalability) cho phép hé théng d& dang dap tng khi sé lwong nguoi dung ting 1én bang
cach bo sung thém may chi Backend va st dung load balancer dé phan phéi tai, dam
bao hi€éu nang 6n dinh. Bén canh do, yéu t6 bao mat duoc tang cuong nho viéc ma nguén
ctia nguoi dung chi dugce thue thi trén may chu trong méi trudng cach ly, han ché t6i da
nguy co truy cap trai phép vao thiét bi may khach. Hé thong ciing hd tro quan 1y tap
trung, khi toan bo dir li¢u hoc tap duoc déng bd hoa, giup viéc sao luu, phan tich va
danh gia trd nén thuan tién, déng thoi tao didu kién cho gido vién theo ddi tién do hoc
tap mot cach hé théng. Cudi cung, kién trac nay cho phép nang cap doc 1ap giira Frontend
va Backend, mdi tang c6 thé phét trién bang cong nghé phu hop ma khong anh huéng

dén phan con lai, tir d6 tang tinh linh hoat va kha niang duy tri lau dai cua hé thong.
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1.4. Cac cong nghé nén tang lién quan
1.4.1. Cong ngh¢é giao dién nguoi dung

Trong hé théng hoc tap truc tuyén cho tré em, ba cong ngh¢ chinh dugc lya chon
cho tang Frontend mang lai nhiing loi thé khac nhau va bd tro 1in nhau. Trudc hét,
React.js — thu vién JavaScript ma ngudén md do Meta phat trién — duoc sit dung nhd
kién triic component-based va co ché Virtual DOM. Nho d6, giao dién nguoi dung co
thé duoc xay dung mot cach dong, hi¢u suét cao, chi cap nhat nhirng phén can thiét khi
dir liéu thay dbi. Day 1a yéu té dic biét phu hop véi yéu cau hién thi két qua d6 hoa
Turtle tirc thoi, gitp tré em quan sat truc tiép sy thay doi va duy tri himg thd hoc tap
[11].

Tiép theo, Tailwind CSS dong vai tro 1 framework CSS utility-first, hd trg xay
dung giao dién nhanh chong thong qua hé thdng class c6 sin. Viéc chuan hoa bang mau,
spacing va typography giup dam bao tinh nhat quan, dé bao tri va giam thiéu sai sot
trong thiét ké. Tailwind ciing ddc biét thich hop cho viéc phét trién giao dién dap ng
(responsive), cho phép hé thong hién thi tt trén nhiéu kich thudc man hinh khac nhau,
tir may tinh dén thiét bi di dong. Piéu nay khong chi nang cao trai nghiém nguoi ding
ma con mé rong kha ning tiép cin cta hé thdng trong méi trudng gido duc da dang.

Cudi cung, CodeMirror 6 hoic Monaco Editor dugc lya chon Iam thu vién trinh
soan thao ma ngudn nhiing cao cip, mang lai trai nghiém 1ap trinh chuyén nghiép ngay
trong moi trudng hoc tap truc tuyén. Cac tinh ning noi bat bao gdm syntax highlighting
cho Python, autocompletion va IntelliSense, real-time linting dé phat hién 15i ct phap
tic thi, cung v6i kha nang tim kiém — thay thé nang cao va hd tro multi-cursor editing.
Nhiing tinh ning nay khong chi giup tré em giam thiéu 18i khi viét ma ma con khuyén
khich tu duy thir nghiém, sang tao va phat trién k§ ning 1ap trinh mét cach hé thong.
1.4.2. Cong nghé xu ly logic

Trong hé thdng Backend, ba cong nghé chinh duoc lya chon nhdm dam bao tinh
6n dinh, an toan va kha ning md rong cua kién triic. Trudc hét, Django va Django
REST Framework (DRF) dong vai tro 1a nén tang ¢t 16i. Django, véi triét Iy “batteries
included”, cung cép san nhiéu thanh phan can thiét nhuw ORM, hé théng xac thuc nguoi
dung va bang diéu khién quan tri, gitp giam thiéu thoi gian phét trién va dam bao tinh
nhat quan. Viéc str dung Python cho Backend ciing tao sy dong bo tuyét dbi v6i ngon

ngir giang day cta hé théng, gitp hoc sinh dé dang hinh dung mdi lién hé giira 1y thuyét
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va thyc tién. DRF b sung kha niang xay dung RESTful API chuan, dam bao giao tiép
giira Frontend va Backend dién ra doc 14p, an toan va c6 thé mé rong [12].

Tiép theo, Celery va Redis dugc tich hop dé xtr 1y cac tac vu bat dong bd, von
thuong ton nhidu tai nguyén va can duoc thuc hién ngoai ludng chinh. Celery la
distributed task queue cho phép phan phdi va quan 1y cac tac vu phirc tap, trong khi
Redis dong vai trod 14 in-memory data structure store, hd trg tbc d6 truy xuit cyc nhanh.
Sy két hop nay gitp hé thong thuc hién hiéu qua cac chtrc ning nhu chay ma ngudn
trong sandbox, cham diém tw dong, giri email théng béo hay tao bao céo tién d6 hoc tap.
Nho d6, trai nghiém ciia ngudi ding khong bi gian doan, dong thoi hé thong van duy tri
hiéu nang on dinh ngay ca khi khdi lugng tac vu ting cao.

Cudi cung, Docker duoc lya chon nhu mdt nén tang containerization nham dong
g6i img dung cung toan bé moi trudng phy thudc. Pidu nay dam bao tinh nhat quan tir
moi trudng phat trién dén san xuét, gitp giam thiéu 16i phat sinh do khac biét cau hinh.
Docker ciing hd tro trién khai nhanh chéng, d& dang mé rong quy mé hé théng khi sb
luong ngudi dung ting, dong thoi tao diéu kién thuan loi cho viéc bao tri va nang cap.
Nho su két hop ctua Django/DRF, Celery/Redis va Docker, hé thong Backend khong chi
dam bao tinh 6n dinh va bao méit ma con c6 kha nang md& rong linh hoat, dap ung tdt
yéu cau clia mot nén tang hoc tap truc tuyén danh cho tré em.

1.4.3. Co sé dit liéu va ha ting

Trong hé thong luu trir dit liéu va quan 1y phién ban, hai cong nghé chu dao dugc
lya chon 1a PostgreSQL va Git, mdi cong ngh¢ ddm nhan mot vai tro khac nhau nhung
b trg 13n nhau dé dam bao tinh toan ven va hiéu qua cua hé théng. PostgreSQL 1a h¢
quan tri co so dit liéu quan hé ma nguén mé ndi tiéng véi kha niang tuan thu ACID, hd
trg dit liéu phtrc tap va hiéu ning cao. Nho d6, hé thdng co thé luu trit va quan 1y mot
cach an toan cac thong tin quan trong nhu dit liéu nguoi dung va phan quyén, cau tric
bai hoc va bai tap, tién d6 hoc tap cung lich sir ma nguén, cling nhu két qua danh gid va
phan hoi. Viéc sir dung PostgreSQL khong chi dam béo tinh nhat quan va d¢ tin cay cua
dit liéu ma con tao diéu kién thuan loi cho viée phan tich, danh gid va mé rdng quy mo
hé théng trong tuong lai.

Song song v6i d6, Git dugc trién khai nhu mot hé thdng quan 1y phién ban phan
tan, dong vai tro thiét yéu trong viéc hd tro 1lam viéc nhom, theo doi thay d6i ma nguén

va quan 1y cac phién ban phat trién. Nho Git, cic nhom phat trién ¢ thé cong tac hiéu
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qua, d& dang quay lai cac phién ban trude khi can, dong thoi kiém soat toan bo lich st
thay d6i ctia du 4n. Diéu nay khong chi gitip duy tri tinh minh bach trong qué trinh phat
trién ma con giam thiéu rui ro khi trién khai cac tinh ning méi. Su két hop giita
PostgreSQL va Git tao nén mot nén tang viing chic, vira dam bao quan 1y dit liéu hoc
tap tap trung, vira hd tro quy trinh phat trién phian mém linh hoat v an toan, dap tng
déy dua yéu cAu ctia mot hé théng hoc tap truc tuyén hién dai danh cho tré em.
1.5. Nguyén tic thiét ké giao dién cho tré em

1.5.1. Ly thuyét vé tii nhan thire (Cognitive Load Theory)

Theo 1y thuyét tai nhan thirc ciia Sweller (1988), bd nhé 1am viée cua tré em co
gi61 han rat han ché [9], do do6 viéc thiét ké giao dién hoc tap can cha trong dén viéc
giam thiéu cac yéu t6 gdy phan tan va tdi uu hoéa kha niang xtr 1y thong tin. Mot trong
nhitng gidi phdp quan trong la phidn khu khong gian lam viéc (Workspace
Compartmentalization), thc chia man hinh thanh céc khu vuc chirc nang r6 rang nhu
khu vuc soan thao ma, khu vuc hién thi két qua dd hoa va khu vuc huodng dan bai hoc.
Céch bo tri nay giup loai bo hiéu ing “chia sé su chu y” (split-attention effect), cho phép
tré dé dang d6i chiéu gitta dong 1énh va hanh dong cta doi tugng Turtle, tir d6 ting kha
nang ghi nhd va hiéu khai niém lap trinh.

Bén canh d6, viéc truc quan hdéa khdng gian toan hoc ciing dong vai tro quan trong
trong vi€éc giam tai nhan thuec. Béng cach stir dung ludi toa A0 mo phia sau canvas Ve, tré
em c6 thé dé dang chuyén doi tu duy tir khong gian triru tugng sang cac dai lugng vat
Iy cu thé nhu khoang cach va goc do. Pidu nay khong chi giup tré hinh dung rd hon mbi
quan hé gitra ¢t phap lap trinh va hinh hoc khong gian, ma con tao nén tang cho viéc
két ndi kién thirc toan hoc véi 1ap trinh, gop phan phét trién tu duy logic va kha ning
giai quyét van dé.

Nhu véy, viéc ap dung cac nguyén tic cta Iy thuyét tai nhan thirc vao thiét ké giao
dién khong chi gitp giam thiéu ganh ning cho bo nhd 1am viée cia tré ma con tao ra
moi truong hoc tap truc quan, than thién va hiéu qua hon. Day Ia yéu td then chdt dé
dam bao tré em c6 thé tiép thu kién thic 14p trinh mét cach ty nhién, himg thu va bén
ving.

1.5.2. Nguyén ly gian gido sw pham (Instructional Scaffolding)
Dua trén 1y thuyét ving phat trién tiép can (Zone of Proximal Development) cua

Vygotsky, thiét ké hé théng hoc tap can cung cp cic cong cy hd tro trung gian dé giup
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tré em vuot qua khoang cach gitra nang luc hién tai va tiém nang phat trién. Mot trong
nhirng céng cu quan trong 1a Quick-Type Palette, noi giao dién khong bat budc tré phai
g0 toan bo cau 1énh ma cung cap cac nat bam do hoa dai dién cho 1énh khéi. Khi tré
chon mot nut, hé théng s€ tu dong chén ma van ban tuong ing vao trinh soan thao. Pay
1a budc dém hoan hao cho qua trinh chuyén tiép tir 1ap trinh khoi sang lap trinh thuan
tay, giup tré vira duy tri sy quen thudc véi thao tac truc quan vira dan lam quen véi ca
phap van ban.

Song song véi d6, hé thdng con tich hop cong cu goi ¥ va tr dong hoan thanh trong
trinh soan thao ma ngudn. Cac tinh nang nhu goi y ct phép, ty dong hoan thanh tén lénh,
phat hién 18i ¢t phap theo thoi gian thuc khong chi gidam thiéu 16i ddnh may ma con ting
tbc do hoc tap. Diéu nay dac biét quan trong trong giai doan tré méi tiép can l1ap trinh,
khi sai s6t nho c6 thé gay ra su bdi rdi hodc mat hiing thu. Nho co6 su hd tro nay, tré em
c6 thé tap trung vao viéc phat trién tu duy logic va giai quyét van dé thay vi bi can tro
boi nhitng chi tiét k§ thuat vun vat.

Nhu vay, viéc ap dung 1y thuyét cia Vygotsky vao thiét ké giao dién khong chi tao
ra moi trudng hoc tap than thién ma con dam béo tré em duoc hd tro dung luc, ding
mirc. Cac cong cu trung gian nhu Quick-Type Palette va hé théng goi y ¢l phép dong
vai tro nhu “ngudi hudng din 40”, gilp tré vuot qua gidi han hién tai, tién gan hon dén
nang luc tiém ning, dong thoi duy tri sy himg tht va dong luc trong qua trinh hoc 1ap
trinh.

1.5.3. Thiét ké cam xiic va tdc nhan sw pham

Trong thiét ké hé théng hoc tap danh cho tré em, viéc bd sung tac nhan su pham
(Pedagogical Agent) va thiét ké cam xuc (Emotional Design) dong vai trd quan trong
trong viéc tao ra trdi nghiém hoc tap than thién, hép dan va hiéu qua. Tac nhan su pham
dugc xay dung dudi dang nhan vat hoat hinh gan gili, c6 kha nang huéng dan, dong vién
va cung cip phan héi truc tiép cho tré. Thay vi hién thi cac thong bao 161 kho khan, hé
thong chuyén d6i chiing thanh hi thoai ty nhién tir nhan vat 4o, 4p dung phuong phap
Socratic nham khuyén khich tré dat cau hoi, suy nghi phan bién va ty tim ra 1oi giai.
Nho d6, qué trinh hoc tap trd nén sinh dong, giam bét cam giac that bai khi gap 16i va
tang cuong sy gan két gitta tré voi moi truong hoc tap.

Song song voi do, thiét ké cam xtc duoc ap dung dé xdy dung giao dién mang tinh

than thién va an toan. Viéc st dung mau sac am ap, hinh dang bo tron va céac hi¢u Gng
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animation nhe nhang gitip tao ra khong gian hoc tap dé chiu, giam cing thang va khuyén
khich tré tiép tuc thir nghiém. Khi tré mac 151, hé thong khong dua ra phan hdi tiéu cuc
ma thay vao d6 sir dung thong diép dong vién, khuyén khich thir lai, qua d6 nudi dudng
su kién tri va tinh than hoc tap tich cuc.

Sy két hop gitta tic nhan su pham va thiét ké cam xac khong chi hd tro vé mat ki
thuat ma con tac dong manh mé dén tam 1y hoc tap cua tré. Pay 1a minh ching cho viéc
ap dung céc 1y thuyét gido dyc hién dai vao thiét ké cong nghé, nhim tao ra mot moi
truong hoc tap toan dién, noi tré em vira duoc hudng dan, vira dugc khich 18, déng thoi
phat trién ca k¥ nang lap trinh 13n sy ty tin va himg tha trong qué trinh hoc.

1.5.4. Nguyén tic khd ning tiép cin (Accessibility)

Trong thiét ké giao dién hoc tap danh cho tré em, viéc chu trong dén yéu td truc
quan va kha ning thao tac 13 v cting quan trong dé dam bao trai nghiém than thién va
hiéu qua. Mot trong nhimng nguyén tic co ban 1a muc tiéu cham 16n (Large Touch
Targets), véi kich thude nut bim tdi thiéu 44x44px va khoang cach giira cac phan tir du
rong. Pidu ndy dic biét can thiét vi tré em thuong chua hoan thién k¥ ning van dong
tinh, nén viéc thao tac chinh xac trén man hinh nho c6 thé gip kho khin. Nho thiét ké
nay, tré co thé dé dang bam chon ma khong bi nham 1an, tir d6 tdng su tu tin va giam
cam giac that vong khi thao tac sai.

Song song v&i do, hé thdng ap dung ma héa mau sic (Color Coding) dé dinh danh
cac nhom chirc nang. Vi du, nhém di chuyén duoc gén vO1 mau xanh, nhom vé€ véi mau
d6, va nhém diéu khién v6i mau xanh 14. Viéce sir dung bang mau nhat quan khong chi
gitip tré dé dang phan biét cac loai 1énh ma con hinh thanh phan xa c6 diéu kién, hd tro
qué trinh ghi nhé va nhan dién nhanh chéng. Pay 1a mgt phuong phap truc quan hoa
thong tin hiéu qua, gitip tré em giam tai nhan thirc va tap trung hon vao viéc phat trién
tu duy logic thay vi phai ghi nhé quéa nhiéu chi tiét.

Ngoai ra, hé thdng con tich hop hd tro da ngdn ngit, trong dé tiéng Viét duogc sir
dung 1am ngdn ngit chinh dé phu hop vai ddi twong hoc sinh trong nuéc. Bén canh vin
ban, giao dién con di kém tai liéu huéng dan bang hinh anh va video minh hoa, gitip tré
dé dang tiép can ndi dung ngay ca khi vén tir vung con han ché. Diéu nay khong chi
tang tinh than thién ma con mé rong kha ning tiép can cho nhiéu ddi tugng khac nhau,
dam bao rang tré em & nhiéu cip d6 ngdn ngir van c6 thé tham gia hoc tip mot cach hidu

qua.
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TOM TAT CHUONG 1

Chuong 1 di trinh bay co s& 1y thuyét va tong quan vé dé tai nghién ciru, tao nén
tang khoa hoc cho viéc phat trién hé théng hoc tap truc tuyén ho tro tré em hoc lap trinh
v6i Turtle Python. Noi dung chuong bao gdm phén tich bdi canh gido duc 1ap trinh cho
tré em trong xu thé STEM toan cau, gi6i thiéu cac mo hinh 1ap trinh tryc quan pho bién
nhu Logo, Scratch, Blockly va Code.org, dong thoi 1am rd dic diém tam 1y cua lta tudi
tiéu hoc va THCS. Tiép d6, chuong trinh bay chi tiét vé thu vién Turtle trong Python,
tir lich str phat trién, nguyén Iy hoat dong dén nhitng vu diém va han ché khi sir dung
trong mdi truong IDE truyén thong.

Phan tiép theo tap trung vao kién trac hé thong Web-based Client-Server, giai thich
1y do Iya chon, md hinh phén tang, ludng dit liéu va cac wu diém noi bat trong bdi canh
gido duc truc tuyén. Song song, chuong ciing gidi thiéu cic cong nghé nén tang dugc st
dung, bao gom Frontend (React.js, Tailwind CSS, CodeMirror), Backend (Django,
Celery/Redis), Database (PostgreSQL) va Infrastructure (Docker, Git), cho thiy su phdi
hop dong bo gitta cac thanh phan dé dam bao hiéu nang va tinh md rong.

Cubi ciing, chuong lam 16 cac nguyén tac thiét ké giao dién dua trén 1y thuyét gido
duc hién dai nhu Cognitive Load Theory va Instructional Scaffolding, két hop véi thiét
ké cam xtic va kha nang tiép can cho tré em. Nhiing noi dung nay khong chi cung cip
co sO 1y ludn ma con dinh huéng cho viée phan tich yéu cau, thiét ké kién trac va trién

khai hé théng trong cac chuong tiép theo.
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CHUONG 2. PHAN TiCH VA THIET KE HE THONG

Duya trén co s 1y thuyét va tong quan da trinh bay & Chuong 1, chuong nay tap
trung vao viéc khao sat thuc té, phan tich yéu cau va thiét ké hé théng hd tro tré em hoc
1ap trinh véi thu vién Turtle ctia Python. N6i dung bao gém: khao sat hanh vi va thoi
quen hoc tip cia tré em trong d6 tudi 8—14, phan tich cac yéu td anh huong dén qua
trinh hoc, tir 46 x4c dinh yéu cau chirc ning va phi chtrc ning ciia hé thdng. Tiép theo,
chuong trinh bay kién trac tong thé, cac so d6 UML, thiét ké co so dit liéu va giao dién
ngudi dung, nhdm dam bao hé théng vira dap img muc tiéu gido duc vira phu hop véi
dic diém tam 1y cua tré.

2.1. Khao sat hé thong
2.1.1. Muc tiéu khdo sat

Khao sat duoc thue hién nham thu thap thong tin thuc té vé hanh vi, kha ning nhan
thire va thoi quen hoc tap cua tré trong do tudi 8—14 (tiéu hoc va dau trung hoc co s6),
d6ng thoi xac dinh cac yéu té anh hudng truc tiép dén viéc hoc. Muyc tiéu chinh 1a dinh
hinh huéng xay dung hé théng hoc lap trinh vé6i thu vién Turtle trong Python sao cho
hap din va phu hop voi dic diém tam 1y cua tré.

Cu thé, khao sat tap trung vao bon khia canh:

¢ Quan sat phan &ng cia tré véi cac hinh thirc hoc khac nhau: So sanh su
khac biét giita viéc hoc thong qua hinh anh, trd choi va 10i giang truyén thong
dé nhan dién phuong thire gitp tré tiép thu hiéu qua nhat.

e Phan tich tic dong ciia yéu td vui choi va twong tac: Panh gia muc d6 anh
huodng cta cac hoat dong co yéu td trd choi (kéo tha, chon sd, ghép hinh) dén
kha ning nhan biét va ghi nhé.

e Khio sat vai tro ciia yéu t6 phin thuwéng trong hoc tap: Nghién ciru su thay
d6i vé thai do va dong luc hoc khi tré dugc khich 16 bang 16i khen, huy hiéu
hoic diém thudng so voi khi hoc khong c6 phan héi tich cuc.

e Nghién ciru phdi mau trong twong tac nguwoi may: Xem xét tic dong cua
mau sic dén tam 1y va kha nang tap trung, trong d6 mau do gitp tang su cha ¥,
mau vang tao cam giac nang dong va sang tao, mau cam tang nang luong va su
htng tha. Viée Iya chon mau sic phu hop nham tranh gdy chéi, méi mat hay

mat tap trung cho tre.
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2.1.2. Péi twong khdo st

Khao sat duoc tién hanh trén ba nhém dbi twong chinh c6 lién quan truc tiép dén
qua trinh hoc 1ap trinh va viéc 4p dung céng nghé trong gido duc tiéu hoc — THCS.
Nhém trong tim 13 tré em tir 8 dén 14 tudi, ddy 1a giai doan phat trién nhén thirc quan
trong, khi tré bat dau hinh thanh tu duy logic va kha ning tiép can cac khai niém lap
trinh co ban. Tré & do tudi ndy c6 kha ning quan sat tét, ghi nhé nhanh thong qua hinh
anh va thao tac thuc hanh, nhung cling d& bi mat tap trung hodc giam hing thu néu bai
hoc kéo dai hoic thiéu yéu té twong tac.

Ngoai ra, khao sat con huéng dén gido vién — nhitng nguoi truc tiép giang day, co
vai trd dinh hudng phuong phap tiép can phu hop, va phu huynh — nhitng ngudi theo
ddi, ho trg va danh gia tién trinh hoc tap cua tré. Viéc két hop ca ba nhém doi tuong
gitip két qua khao sat phan anh toan dién hon, vira tir géc nhin nguoi hoc, vira tir gbc
nhin nguoi huéng dan va ngudi giam sat, qua d6 lam co so dé thiét ké hé thong hoc tap
phti hop, hiéu qua va c6 tinh thyc tién cao.

2.1.3. Phwong phap khao sadt

Dé dam bao dit liéu thu thap co do tin cdy va gia tri thuc tién, qua trinh khao sat
dugc trién khai bing ba phwong phép bb tro 1an nhau:

¢ Quan sat truc tiép: Nhom nghién ctru theo doi hoat dong hoc tap cia 15 tré
tai 16p hoc va gia dinh trong khoang thoi gian 2 tuan, tip trung vao thoi gian
chu ¥, phan tng khi tiép nhan kién thtrc, kha nang ghi nhé va muc do hing th.
Phuong phap nay cho phép ghi nhan hanh vi tu nhién cua tré trong moi truong
hoc tap thuc té. Két qua so bd cho théy tré hao hirng hon khi hoc qua hinh anh,
tro choi hodc c6 phan thudng.

e Phéng vin gido vién va phu huynh: Tién hanh trao d6i ngan vdi 5 gido vién
mam non va 8 phu huynh c6 con trong d6 tudi 8—14. Muc tiéu 1a thu thap nhan
xét tir nhitng ngudi truc tiép giang day va giam sat qua trinh hoc tip cua tré,
qua d6 bd sung goc nhin thuc tién vé nhu cau va ky vong doi véi mot hé théng
hoc 1ap trinh truc tuyén. Phan hoi cho thiy phéan 16n tré thich hoc qua trd choi,
c¢6 phan thuong hodc 10i khen, trong khi phy huynh mong mudn c6 mot nén
tang web dé sir dung va c6 kha ning theo dbi két qua hoc tap.

e Tham khio tai liéu gido duc: Nhom nghién ciru ddi chiéu két qua quan sat va

phong van véi cac nghién ctru, tai liéu chuyén nganh vé gido duc 1ap trinh cho
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tré em. Viéc nay gitp cung ¢b co s 1y luan va dam bao tinh nhat quan giira dit
liéu thuc té va nén tang khoa hoc.

Két hop ba phuong phap trén cho phép khdo sat vira phan anh hanh vi hoc tap cta
tré, vira ghi nhan quan diém cua gido vién va phu huynh, dong thoi dit trong bdi canh
Iy thuyét gido duc hién dai. Nhimg dit liéu thu thap duoc tir ba phuong phép trén da
cung cp cai nhin toan dién vé hanh vi va nhu cu hoc tap cua tré, lam nén tang cho viée
tong hop va phan tich két qua khao sat & muc tiép theo.

2.1.4. Két qud khdo sdt

Sau khi tién hanh quan sat, tham khao tai liéu gido duc va trao do6i véi gido vién
cung phu huynh, nhém nghién ctru di tong hop duoc mot sé két qua ndi bat phan anh
ddc diém hoc tap cua tré trong do tudi 8—14 khi tiép can lap trinh.

Thi nhat, vé dic diém nhan thirc va hanh vi hoc tap, tré co kha nang ghi nhd nhanh
thong qua hinh anh, &m thanh va thao tac thuc hanh, nhung thoi gian tip trung thuong
chi kéo dai tir 5-10 phut cho mdi hoat dong. Tré tiép thu tot hon khi dugc tham gia truc
tiép vao cac hoat dong c6 yéu td vui choi, kham pha va phan hdi tich cuc, thay vi chi
nghe giang hoic 1ap lai thao tac theo yéu cau. Quan sét ciing cho thay tré thich ty thao
tac va thir nghiém, chang han nhu kéo tha, vi nhimng hinh thirc nay gitp tré ghi nhé cau
1énh dé dang hon.

Tht hai, vé phan ung ddi véi hinh thtc hoc truyén théng va hoc truc tuyén, két
qua khao sat cho thay tré dé cam thdy nham chan khi chi nghe giang, do thiéu yéu t6
hinh anh dong, mau sic va am thanh, dic biét trong cac budi hoc kéo dai. Nguoc lai, véi
hinh thtrc hoc tryc tuyén c6 yéu t6 trd choi, tré thé hién sy phan khich, tip trung va phan
héi nhanh hon. Trong céc bai hoc c6 twong tac nhu ghép hinh hoidc kéo tha, phan 16n tré
hoan thanh nhiém vu nhanh va mong mudn tiép tuc tham gia. Gido vién va phu huynh
cling ghi nhan rang khi tré duoc hoc qua giao dién sinh dong, cé hinh dnh ngd nghinh
hodc 4m thanh khen thudng, mirc d6 chu y va kién nhan cua tré ting 1én rd rét.

Cubi clng, vé anh hudng cua phan thudng, khao sat khang dinh day 1a dong luc
hoc tp manh m& nhat. Khi duoc khen ngoi hodc nhan phan thuéng nhé nhu huy hiéu,
diém sao hodc 101 khen tir nhan vat hoat hinh, tré biéu hién cam xuc tich cuc va chu dong
1ap lai bai hoc dé dat thém phﬁn thuong. Nguoc lai, & nhom tré khong céd phén thuong

hozc phan hi tich cuc, mirc do himg tha giam rd rét chi sau 5—7 phut dau tién.
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Nhirng két qua nay cho thdy yéu t6 tro choi héa, phan hoi tich cuc va thiét ké giao
dién sinh dong dong vai tro quan trong trong viéc duy tri dong luc va nang cao hiéu qua
hoc tap cua tré, dong thoi 13 co sé dinh hudng cho qua trinh phan tich va thiét ké hé
thdng & cac muc tiép theo.

2.1.5. Pdinh gid két qud khdo sdt

Qua qua trinh khao sat, c6 thé nhan thy rang phuwong phéap hoc truyén thong dua
trén 10i giang tuy giup tré nam dugc nhitng khai niém co ban vé 1ap trinh, nhung chua
tao duoc sy hung thi 1au dai. Nhiéu tré nhanh chong cam thdy nham chan, kho duy tri
su tap trung va dé quén kién thirc sau mot thoi gian ngan. Picu nay cho thiy hinh thuc
hoc thu dong khong phu hop véi dic diém tam 1y cua ltra tudi 8—14.

Nguoc lai, viéc két hop yéu tb tro choi trong qua trinh hoc mang lai hiéu qua cao
hon 15 rét. Khi bai hoc dugc thiét ké véi hinh anh sinh dong, am thanh vui nhon hoic
hoat dong twong tac, tré thé hién sy himg thi, phan ing nhanh va ghi nhé tét hon. Hoc
qua tro choi gitp tré tiép thu kién thirc mot cach tu nhién, khong bi cam gic ép budc,
dong thoi khuyén khich su chil dong va sang tao.

Bén canh do, phﬁn thudng duoc xac dinh 1a yéu tb co tac dong manh mé dén dong
luc hoc tap. Khi dugc khen ngoi hodc nhan phén thuéng nhé nhu huy hicu, diém sao
hay 161 khen ttr nhan vat hoat hinh, tré tré nén tich cuc va chu dong hon trong viéc hoan
thanh bai hoc. Nguoc lai, & nhém tré khong nhan dugc phan hdi tich cuc, mirc do hiing
tha giam 13 rét chi sau vai phat dau tién.

Tu nhitng phan tich trén, c6 thé két luan réng hé théng hoc 1ap trinh danh cho tré
em can duoc thiét ké theo hudng tro choi hoa, co co ché phan héi tich cuc va phan
thuong, dong thoi tan dung hinh anh, Am thanh va mau sac sinh dong dé duy tri sy chu
y. Day sé 1a nén tang quan trong cho qua trinh xay dung hé théng & cc phan tiép theo.
2.2. Phan tich yéu cau h¢ thong

Phan tich yéu cau hé théng duoc tién hanh dya trén két qua khao sat & muc trude,
nham xéc dinh cu thé pham vi, muc tiéu, dic diém ngudi dung va cac yéu td ki thuat
can thiét cho viéc xay dung hé thdng day tré em 1ap trinh véi thu vién Turtle Python.
2.2.1. Pham vi va muc tiéu

Hé thong duoc xay dung véi pham vi tap trung vao méi truong thuc hanh lap trinh
Python st dung thu vién Turtle truc tiép trén trinh duyét. béi tuong huong dén 1a hoc

sinh dang 1am quen véi 1ap trinh. Ngudi ding c6 thé soan thao ma ngudn, chay va quan
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sat két qua d6 hoa ngay 1ap tirc, dong thoi quan 1y cic bai tp ca nhan va tra ciru tai lidu
1énh hd trg qua trinh hoc tap.

Muc tiéu cu thé cua hé théng 1a xay dung mot moi trudng truc tuyén cung cap cong
cu thuc hanh 14p trinh truc quan, cho phép ngudi hoc trai nghiém ma khong can cai dat
phan mém. Hé théng dugc thiét ké nham hd trg ngudi hoc tiép can ngon ngir lap trinh
Python théng qua viéc viét 1énh va quan sat phan hoi do hoa tirc thi, tir d6 tao ra su gin
két giira 1y thuyét va thyc hanh. Pong thoi, hé thong con tich hop chirc nang quan 1y bai
tap ca nhan va tra ctru tai liéu 1énh Turtle, gop phan nang cao hiéu qua ty hoc, giup nguoi
hoc chu dong hon trong qua trinh rén luyén k¥ nang 1ap trinh.

2.2.2. Péi twong si dung hé théng

Hé théng duoc thiét ké hudng dén hai nhoém nguoi dung chinh, véi nhu cau va vai
tro khac nhau. Nhom thir nhat 14 ngudi dung (hoc sinh/ngudi hoc), day 1a ddi tuong
trung tdm sir dung nén tang dé thuc hanh viét va chay code Python Turtle. Ho can mot
giao dién don gian, truc quan, thao tic nhit quan, trong d6 cac ludng chinh nhu ding
nhap, mo workspace, viét code va luu bai phai dé thyc hién ma khong doi hoi hudng
dan phirc tap. Trai nghiém hoc tap duoc thiét ké nham gitip ngudi hoc tap trung vio viée
thue hanh va quan sat két qua d6 hoa tirc thi, qua dé tiép can 1ap trinh mét cach tu nhién
va hi¢u qua.

Nhom thr hai 1a quén tri vién (administrator), nhitng nguoi chiu trach nhiém van
hanh va duy tri hé thdng thong qua giao dién Django Admin. Quan trj vién c6 nhiém vu
quan 1y tai khoan ngudi dung nhu xem, khoa hoic x6a, ddng thoi kiém soat trang thai
dir 1iéu hé théng dé dam bao tinh toan ven va 6n dinh. Ngoai ra, ho con theo doi hoat
dong ha tﬁng backend bao gém Celery, Redis va cac tac vu nén, nham duy tri su lién tuc
va hi€u qua ctua hé théng.

2.2.3. Muc tiéu thiét ké hé thong

Muc tiéu thiét ké hé thdng duogc xac dinh dua trén dic diém ngudi dung va két qua
khéo sat, nham dam bao hé théng hoc 1ap trinh voi thu vién Turtle trong Python vira phu
hop véi tré em, vira dap ing yéu cau quan Iy va mé rong. Cac muc tiéu cu thé gdm:

e Dim bio tinh true quan va phan hdi tire thi: Nguoi dung c6 thé viét lénh

Python trong editor va quan sat két qua dd hoa Turtle ngay trén trinh duyét,

khong can cai dit thém moi trudng ngoai.



2.3. Yéu
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Thiét ké giao dién don gian, nhat quan: Giao dién tap trung vao céc thao tac
cot 181 nhu dang nhap, mo workspace, chay code va luu bai, giup ngudi hoc ¢o
thé st dung doc 1ap ma khong mat nhiéu thoi gian 1am quen.

Quan Iy bai tip ca nhan: Hé thong cho phép nguoi dung tao, luu trir, chinh
stra va x0a cac bai tap cuia minh, hd tro qué trinh hoc tap lién tuc theo tién do
ca nhan.

Kha ning mé rong va bao tri: Kién tric backend dugc t6 chirc theo module
(user, lesson) va tach thanh cac service (web, redis, worker, beat), tao nén tang
dé d& dang bd sung tinh ning trong twong lai va dam bao kha ning bao tri lau
dai.

cau chirc nang va phi chirc nang

2.3.1. Yéu cau chirc ning

Céc chuc niang ciia hé théng duoc chia thanh hai nhém chinh: chirc nang danh cho

nguoi dung (tré em) va chirc nang danh cho quan tri vién.

F1

F2.

. Nhom chirc nang danh cho nguoi dung

F1.1. Quan Iy tai khoan: Pang ky, dang nhap va dang xuat. Xem thong tin ca
nhan, cap nhat ho so (avatar, thong tin co ban) va dbi mat khau.

F1.2. Soan thao ma ngudn: Viét code Python Turtle truc tiép trong soan thao
tich hgp trén trinh duy¢t.

F1.3. Thuc thi va Truc quan héa: Chay ma Python va quan sat két qua khung
nhin tryc tiép trén trinh duyét.

F1.4. Quan 1y bai tap / du an ca nhan: Tao mdi, xem danh sach, chinh stra va
x0a cac bai tap (lesson/project) cia ban than.

F1.5. Thu vién tra ctiru (Wiki): Tra ctru danh muc cac 1énh Turtle kém vi du
minh hoa.

F1.6. Tuong tac cung Gia su Rua: Nhan hd tro, goi y giai bai thong qua cta
sO chat tich hop AL

Nhom chirec niang danh cho quén tri vién

F2.1. Ding nhap va quén tri hé thong: Quan tri vién dang nhap bang tai khoan
riéng va quan ly qua giao dién Django Admin tai /admin. Thong tin dang

nhédp dugc ma hoa ddm bao an toan.
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F2.2. Quan Iy ngudi dung: Xem danh sach ngudi dung, tim kiém, khoa hodc

x6a tai khoan. Xem thong tin co ban nhu email va ngay tao tai khoan.

F2.3. Quan 1y dir liéu hé théng: Quan 1y cac model di dugc ding ky trong
admin (dac bié¢t 1a user va céac dit li¢u lién quan); theo doi va kiém soat trang
thai tai khoan & mirc hé thong.
2.3.2. Yéu cau phi chirc ning
Céc yéu cau phi chirc ning cta hé thong duoc xac dinh nham dam bao trai nghiém
hoc tap vui vé, 6n dinh va an toan cho tré nho. Cu thé:
NF1. Hi€u nang (Performance)
e Thoi gian phan hdi ciia cdc API pho bién phai dudi 2 giay.
e Trang chinh tai lan dau dudi 3 gidy trong diéu kién mang ndi bd binh
thuong.
NF2. Bao mat (Security)
e Xac thuc nguoi dung bing JWT + refresh token; mat khau dugc ma hoa
trudce khi luu trir.
e Phan quyén r0 gitra user va admin; cac API chua xac thuc bi chan truy cap.
e Bao vé hé théng khoi cac tin cong phd bién thong qua cau hinh CORS va
CSRF dting chuan.
NF3. Kha dung (4vailability)
e Heé thng hoat dong 6n dinh; cac service tu dong khoi dong lai khi gap 16i
thong qua Docker.
e Muc tiéu uptime dat > 99% trong mdi trudng trién khai.
NF4. Toan ven dit li¢u (Data Integrity)
e Dir li¢u nguoi dung va bai hoc khong bi mét khi khoi dong lai service.
e Migration co s¢ dit liéu duoc kiém soat theo phién ban schema, tranh mét
dir liéu khi cap nhat hé thong.
NF5. Kha nang mo rong (Scalability)
e Backend tach biét thanh céc service doc 1ap: web, redis, worker, beat.
e HO tro scale s6 luong Celery worker khi khdi lugng tac vu nén ting lén.

NF6. Bao tri (Maintainability)
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e Mai ngudn chia module rd rang: backend theo cac app Django (user, lesson);
frontend theo cdu tric pages / components / contexts.

e Dé dang bod sung chirc ning méi khong anh hudng dén cac phan hién co.

NF7. Tuong thich (Compatibility)

e MOoi trudng phat trién chay trén Windows + Docker.

e Frontend hd trg céc trinh duyét hién dai: Chrome, Edge, Firefox.

NF8. Quan sat & Van hanh (Observability)

e Hé thng c6 log ddy du cho cac service: web, worker, beat.

e D& dang kiém tra va chan doan 13i thong qua 1énh docker compose logs.

NF9. Khéi phuc sy ¢b (Disaster Recovery)

e Co ché backup co sé dit liéu dinh ky va quy trinh restore da duoc kiém th.

NF10. Trai nghiém ngudi dung (Usability)

e Giao dién truc quan, dé str dung phut hop vai ddi tugng hoc sinh.
e (Céc thao tac chinh (ddng nhap, m& workspace, chay code, luu bai) dugc

thiét ké don gian va nhat quan.

2.4. So' @6 Ca sir dung (Use Case Diagram)
2.4.1. Xac dinh tiac nhdn (Actor)

Hé thong bao gom hai tac nhan chinh tham gia tuong tac:

Tré em (Nguwoi dung): La tic nhan trung tim cua hé thong, truc tiép tham gia
qua trinh hoc lap trinh thong qua nén tang web. Cac hanh vi chinh bao gom:
ding ky, dang nhdp va ding xuat tai khoan; cip nhat hd so ca nhan (avatar,
thong tin co ban, d6i mat khéu); soan thdo va thuc thi ma Python Turtle véi két
qua preview tryuc tiép trén trinh duyét; quan 1y bai tap cé nhan (tao, xem, sura,
x0a); va tra ctru tai li¢u I¢énh tai trang Wiki. Muc ti€u cua tac nhan nay la hoc
lap trinh thong qua thyc hanh tryc quan va phan hoi tirc thi.

Quan tri vién (Admin): La tic nhan cé quyén han cao nhét, chju trach nhiém
van hanh va duy tri su 6n dinh cua hé théng. Quan tri vién lam vi¢c thong qua
giao dién Django Admin tai /admin. Cac hanh vi chinh bao gém: quéan 1y tai
khoan ngudi dung (xem danh sach, tim kiém, khoa hodc xoa tai khoan); kiém
soat trang thai dir liéu hé thé)ng; va hd trg van hanh ha t?mg backend (Celery,
Redis, cc tac vu nén. Nham dam bao hé théng hoat dong on dinh, an toan va

dr liéu nguoi dung duoc kiém soat dung cach.



2.4.2. Use Case tong qudt

r
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=

dang ki tai
khoan
Thure thi
huong trinl

<<Include>> 3 <<Include>>
quanly baivé f--~~~"= dang nhap
’,
<<Include>>
quanly tai
khoan

Hé théng day Iap trinh cho tré em

quan ly
ngudi dung T af
<<Include>> 77 1an ty bai Quan tri
hoc

Hinh 2.1 So' d6 Use Case tong quat

Bang 2.1. Bang mé ta Use Case tong qudt

STT Tén UC Téc nhan Mo ta
1 bang ky tai khoan |Tré em Tré em tao tai khoan béng s6 dién thoai va
mat khau chinh. Sau khi dang ky, tai khoan
duogc kich hoat cho phép tré em sur dung hé
thdng hoc 1ap trinh
2 bang nhap Tré em, Quan |Cho phép nguoi dung dang nhap vao hé
tri théng bé“mg s6 dién thoai/mat khau
Tré em: sir dung thong tin dang nhép cua tai
khoan.
Quan tri vién: ding nhap bang tai khoan
quan tri riéng c6 quyén cao nhat.
3 Thuyc thi Tré em Ngudi dung nhap 1énh turle va chay, néu
chuong trinh chay ding man hinh s€ hién thi con rua vé
hinh theo dung cau Iénh
4 Quan ly bai vé Tré em Cho phép nguoi dung luu, tai, chia sé bai vé
5 Hudng dan hoc Tré em
6 Quan ly tai khoan |Tré em, Quan |Cho phép ngudi dung quan 1y va cap nhat
ca nhan tri thong tin tai khoan cua minh.
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STT Tén UC Tac nhan Mo ta

Quan tri vién: ¢ thé thay doi thong tin ca

nhan cua tai khodn quan tri, d6i mat khau.

7 Béo cao thong ké  |Quan tri Cho phép xem thdng ké vé nguoi dung

8 Quan Iy nguoi Quan tri Cho phép xem, tim kiém, khoa hodc xda tai
dung khoan.

9 Quan ly bai hoc Quan tri Cho phép thém, stra, x6a cac bai hoc, bo

sung cau 1énh néu c6

2.4.3. Use Case Dang ky

r |

Hé théng hé tro' tré em hoc 1ap trinh

nhap thong tin
dang ki

-
-
-

4 - <<Include>>
dang ki
Tréem > fl["il‘fd_ef 23
‘gUri yéu cau dang
ki

Hinh 2.2. So do UC dding ky

Kich ban stir dung cac Sub_UC cua dang ky tai khoan
e Nhéap thong tin dang ky:

Bang 2.2. Bdc ta ca sw dung nhdp thong tin dang ky
Tén Use Case Nhap thong tin ding ky

Tac nhan Tré em

Tac nhan nhap cac thong tin can thiét dé tao tai khoan mdi, bao
Mo ta . . . .
gom ho tén, so di¢n thoai, mat khau va xac nhan mat khau.

Sy kién kich hoat | T4c nhan (chua c6 tai khoan) nhan vao nat "Dang ky".

Tién diéu kién Tac nhan chua c6 tai khoan trong hé thong.
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Tén Use Case

Nhap thong tin dang ky

Pam bao toi thiéu

Néu c6 16i (truong trong / dinh dang sai / mat khau khong
khép), giao dién hién thi théng bao 16i va trang thai hé thong
khong thay dbi.

bam bao thanh cong

Toan bo thong tin dwoc nhap day du va hop 1é; giao dién hién

thi trang thai "san sang gui".

Chudi su kién chinh

1) Téc nhan vao trang dang ky

2) Hé thong hién thi form ding ky (Ho va tén, S6 dién
thoai, Mat khau, Xac nhin mat khau)

3) Téc nhan nhap thong tin vao cac truong

4) Hé théng thuc hién kiém tra cuc bo: truong bét budc,
dinh dang s6 dién thoai, mat khau va xac nhan mat khau
c6 khéop khong.

5) Néu hop 18 giao dién hién thi trang thai sin sang gui.

Luéng ngoai I¢

4.a) Mot hoac nhiéu truong bi bo tréng, s6 dién thoai sai dinh
dang, Xac nhan mat khau khong khop
5.a Néu khong hop 18 thi théng bao 161 dén tac nhan

e Giri yéu cau ding ky:

Bang 2.3. Kich ban ca sir dung giri yéu cau dang ky

Tén Use Case

Giri yéu cau ding Ky

Tac nhan Tré em

. Sau khi nhap day du thong tin, tac nhan giri yéu cau ding ky
Mota dén hé théng dé tao tai khoan mdi.
Su kién kich hoat Téac nhan nhan nat “Dang ky tai khoan”.

Tién diéu kién

Thong tin dang ky di dugc nhap day da va hop 1é.

Pam bao to1 thiéu

Hé thong khong luu tai khoan néu thong tin sai hodc trang lip.

Dbam bao thanh cong

Hé théng ma hoa mat khau va luu tai khoan méi vao CSDL,

thong bao “DPang ky thanh cong”.

Chubi s kién chinh:

1) Tac nhan nhan “Pang ky tai khoan”.

2) Hé théng xac minh mat khau va x4c nhan mat khau khép nhau.

3) Hé théng ma hoa mat khau va luu thong tin tai khoan méi.
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Tén Use Case

Giri yéu cau ding ky

4) Hé thong hién thi thong bao “Ping ky thanh cong”.

Ngoai 18: 2.a X4ac nhin mat khau khong khép (hodc bo trong).

2.4.4. Use Case Ping nhip

"

Hé théng hoc lap trinh

quan tri vién

<<include>> .. nhap tén dang
_______ nhap, sé dién thoai
dang nhap

Hinh 2.3. So do UC dang nhdp tai khodn

Kich ban str dung UC ctia dang nhap.

Bang 2.4. Kich ban ca sw dung chia sé bai vé

Thudc tinh

Mo ta

Tén Use Case

Dang nhap

Tac nhan chinh

Tré em, Quan tri vién

Mitic

Mirc 3 — Use Case nghiép vu chi tiét

Tién di€u kién

Ngudi dung di co tai khoan hop 18; Trang ding nhap da sin

sang

Pam bao toi1 thiéu

Néu dang nhap that bai (sai tai khoan hodac mat khrflu), hé théng
hién thi thong bao 15i

bam bao thanh cong

Nguoi dung duge xac thuc thanh céng va duoc chuyén dén

trang chu phu hop (trang quan tri hoac trang nhan vién)

Kich hoat

Nguoi dung chon chirc nang “DPang nhdp” trén trang web

Chudi su kién chinh

1. Nguoi dung chon chure ndng ddng nhép
2. Hé thng hién thi form dang nhap
3. Ngudi dung nhap tén ding nhap va mat khau
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Thudc tinh

Mo ta

4. Hé thong kiém tra tinh hop 1¢ dir liéu (khong dé tréng, diing
dinh dang)

5. Hé thong gui thong tin dang nhip dén CSDL dé xac nhan

6. CSDL tra két qua xac thuc

7. Néu thong tin dung:

* Tao phién dang nhap

« Chuyén dén trang chu phu hop

Hién thi thong bao “Dang nhép thanh cong”

8. Nguoi dung bat dau sir dung hé thong

Ngoai 1¢

4.a. Thong tin khong hop 18 (bo trong, sai dinh dang)

4.a.1. Hé thong hién thi thong bao 15i

4.a.2. Nguoi dung nhap lai thong tin

6.a. Sai tai khoan hoic mat khau

6.a.1. Hé thong thong bao “Tén tai khoan hodc mat khau khong
dang”

6.a.2. Nguoi dung nhép lai thong tin

Kich ban ca str dung UC “Quén mat khau”:

Bdng 2.5. Pdc td ca sit dung quén mdt khdu

Tén Use Case

Quén mat khau

Tac nhan Tré em, Quan tri vién
Mo ta Cho phép tac nhén lay lai tai khoan va mat khau ding nhap
Su kién kich hoat Téc nhan nhan vao lién két "Quén mat khau"

Tién diéu kién

Tac nhan c6 mot tai khoan (véi s6 dién thoai hop 1¢) nhung

khong nhé mat khau

Pam bao to1 thiéu

Hé théng khong thay d6i mat khau.

Dbam bao thanh cong

Mat khau méi ciia Tac nhan duoc cap nhat trong CSDL.

Chudi su kién chinh

1) Téac nhan vao trang quén mat khau

2) Hé théng hién thj form yéu cau nhap s6 dién thoai da
dang ky

3) Tac nhan nhap s dién thoai va nhan "Giri yéu cau"

4) He¢ théng kiém tra Sé dién thoai ton tai trong CSDL
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Tén Use Case Quén mit khau

5) Hé thong xac thyc va hién thi form "Dit lai mat khau"

6) Tac nhan nhap mat khau méi (khép nhau) va nhan
"Luu"

7) H¢ théng cap nhat mat khau méi

8) Hé thong bao thanh céng va chuyén vé trang Ding
nhap.

4.a S6 dién thoai khong ton tai

Ngoai 1¢ 4.a.1 hé théng thong bao” s6 dién thoai khong ton tai’

4.2.2 hé théng yéu cau tac nhan nhap lai

2.4.5. Use Case Quan ly bai vé

r . |

hé théng day tré em lap trinh

extension points
lwu bai vé <<Extend>>
Bibave tai bai vé

chia sé bai vé

quan ly bai vé

tré em

\
<<Extend>>
\

\
\

\
chia sé bai vé

Hinh 2.4. So' @6 UC qudn 1y bdi vé

béc ta sir dung cac Sub_UC cuia Quan 1y bai vé.
e Luu bai vé:

Badng 2.6. Pac ta ca sw dung luvu bai vé

Tén Use Case Luwu bai vé
Tac nhan Tré em
Mo ta Cho phép tac nhan luu lai bai vé da ve trudc do

Su kién kich hoat Tac nhan nhan vao “Luu bai vé”

Tién diéu kién Tac nhan c6 1 bai vé muon luu

DPam bao t6i thiéu  |Hé thdng luu bai v&




[35]

Tén Use Case

Luwu bai vé

bam bao thanh cong

Bai v€ dugc luu thanh cong

Chuoi su kién chinh

1) Nguoi dung nhin nat "Luu bai v&".

2) Heé thong hién thi form nhap thong tin bai vé (tén bai

v€, mo ta — tuy chon).
3) Ngudi dung nhap thong tin va xac nhan luu.
4) Hé thong thu thap dit lidu:
e Thong tin ngudi dung
e Danh sach 1énh Turtle
e Trang thai (mau, hudng)
5) Hé thong luu dit liéu vao co so dit lidu.

6) Hé thong thong bao Luu bai vé thanh cong.

Ngoai 1¢

AF1: Nguoi dung chua dang nhap
Hé théng yéu cau nguoi dung dang nhap trude khi luu.
5.a: Loi luu dir liéu

5.a.1Hé thong hién thi thong bao 15i va yéu cau thir lai.

e Taibai ve:

Bang 2.7. Pac ta ca sw dung tai bai vé

Tén Use Case

T4i bai vé

Tac nhan Tré em
Mo ta Cho phép tac nhan tai lai bai vé da vé trudc do
Su kién kich hoat Téc nhan nhan vao “Luu bai v&”

Tién di€u kién

Tac nhan co6 1 bai vé

Pam bao toi thicu

Heé thong tai bai vé

bam bao thanh cong

file bai v& duoc tai thanh cong vé thiét bi nguoi dung.

Dir ligu tai vé dung véi hinh v€ hoac bai v€ da chon.

Chudi su kién chinh

1) Nguoi dung dang nhap vao hé thong.

2) Nguoi dung truy cép danh sach Bai vé da luu.

3) Nguoi dung chon mot bai v& can tai.

4) Nguoi ding nhan nat "Tai bai v&".

5) Hé théng hién thi tuy chon dinh dang tai.

6) Hé thong tao file twong ing va giri vé trinh duyét.
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Tén Use Case

Tai bai vé

7) Nguoi dung tai file thanh cong.

Ngoai 1¢

1.a: Nguoi dung chua dang nhap khi tai bai vé da luu
3.a: Bai v& di luu khong ton tai

Heé thong thong bao 18i va quay lai danh sach bai vé.

2.4.6. Use Case Thuc thi chwong trinh

"

Hé théng day tré em lap frinh

<<Include>>

Tréem

Thurc thi
huong trinh

~
~

i

<<Include>>

Hinh 2.5. So @6 UC thuec thi chwong trinh

Kich ban stir dung cac Sub_UC cua thyc thi chuong trinh.

e Nhap Iénh:

Bang 2.8. Kich ban ca swr dung nhdp lénh

Tén Use Case Nhéap Iénh
Tac nhan Tré em
Use Case nay cho phép tré em nhédp cac 1énh Turtle vao 6 nhap
Mo ta lénh dé chuan bi cho qua trinh v& hinh. C4c 1énh sau khi nhap
s& duoc giri sang chirc ning kiém tra ca phap va thuc thi.
Su kién kich hoat Téc nhan nhan 6 nhép 1énh

Tién diu kién

Nguoi dung dang ¢ giao dién v€ Turtle

Pam bao toi thicu

Hé théng ghi nhan dir liéu 1énh do ngudi ding nhép.

Dam bao thanh cong

Céc 1énh Turtle dugc nhap day du va sin sang dé kiém tra ca

phép va thuc thi.

Chuoi su kién chinh

1) Nguoi dung nhap cac 1€nh Turtle vao 6 nhap 1€nh.
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Tén Use Case

Nhap Iénh

2) Nguoi dung nhap 1énh.
3) Ngudi dung nhan nit Thuc thi.

Ngoai 1¢

2.a Nguoi dung dé trong 6 nhap 1énh, hé thdng yéu cau nhap
1énh.

e Thuec thi Iénh

Bang 2.9. Kich ban ca su dung thuc thi lénh

Tén Use Case

Thuyec thi Iénh vé turtle

Tac nhan Hé thong
. Use Case nay cho phép hé thong thuc thi tuan tu cc 1énh Turtle
Mota hop 1¢ dé tao hinh vé& twong tng trén ving vé
Hé¢ théng nhén duoc két qua kiém tra 1énh hop 1€ tir Use Case
Su kién kich hoat

Kiém tra 1énh Turtle

Tién diéu kién

Céc lénh Turtle d dugc kiém tra va hop 1€.

Pam bao to1 thiéu

Hé thdng thuc thi 1énh ma khong gay 18i hoic gian doan hé
théng.

bam bao thanh cong

Hinh v& duoc hién thi chinh x4c trén man hinh theo céac 1énh

Turtle da nhap.

Chudi sy kién chinh

1) Hé théng khéi tao trang thai ban dau cua Turtle (vi tri,
hudng, trang thai but).

2) Hé thong thuc thi timg 1énh Turtle theo ding thi ty.

3) Turtle di chuyén va v& twong Gng véi mbi 1énh.

4) Vung v€ dugc cap nhat theo thoi gian thuc.

5) Hé thdng hoan tat qua trinh v&.

Ngoai 1¢

2.a Xay ra 16i trong qu4 trinh thyc thi. Hé thong dimg thuc thi

va hién thi thong bao 15i
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2.4.7. Use Case Qudn ly tai khodn cd nhdn

r

quan trivién

n
h# thing day 14R trinh cha tré end

xem thong tin

3
=
8
3

cap nhat thong tin
et tai khoan
\\
Y <<Extend>>
\
\

\
‘\
thay dbi mat
khau

Hinh 2.6. So do UC quan Iy tai khodn cd nhdn

quan ly tai khoan ca nhan

extension points
xem théng tin tai khoan

cap nhat thong tin tai khoan

thay dbi mat khau

” =y

Kich ban str dung cac Sub_UC cua quan ly tai khoan ca nhan.

Xem thong tin tai khoan

Bdng 2.10. Kich ban ca su dung xem thong tin tai khodn

Tén Use Case

Xem thong tin tai khodn

Téac nhan Tré em, Quan tri vién

. Cho phép tac nhan xem céc thong tin cad nhan cua minh nhu ho
Mota tén, sd dién thoai, ngay tao tai khoan.
Sy kién kich hoat | Tac nhan truy cap muc “Tai khoan cta toi” trong hé thong.

Tién diu kién

Tac nhan di ding nhap vao hé thong.

Pam bao toi thiéu

Néu khong tai duoc dit liéu, hé thong hién thi thong bao 15i.

bam bao thanh cong

Toan bo thong tin ¢4 nhan cua tdc nhan dugc hién thi déy du.

Chudi su kién chinh

1) Actor chon chirc ndng Quan 1y tai khoan c4 nhan.

2) Hé thong xac thyc trang thai ding nhép.

3) Hé thdng truy xuat thong tin tai khoan cua actor.

4) Heé thong hién thi thong tin tai khoan (tén hién thi, anh dai

dién, ...).

Luéng ngoai 1¢

2.a Nguoi dung chua dang nhap. Hé thong yéu cau dang nhap




[39]

e Cap nhat thong tin tai khodan:

Bang 2.11. Kich ban ca sw dung cdp nhdt thong tin tai khoan

Tén Use Case

Cap nhat thong tin ca nhan

Tac nhan Phu huynh, Quan tri vién

. Cho phép tac nhan chinh stra thong tin nhu ho tén, ngay sinh
Mo hodc gi6i tinh, d6i mat khau.
Su kién kich hoat Tac nhan chon “Chinh stra thong tin cd nhan”.

Tién di€u kién

Tac nhan da mua hodc s¢ hitu it nhat mdt vat pham.

Pam bao to1 thiéu

Hé thong khong thay doi dir liéu néu 6 16i khi Tuu.

bam bao thanh cong

Thong tin méi dugce Iuu vao co sd dir li€u va hién thi lai.

Chudi su kién chinh

1) tré em chon chirc nang Quan 1y tai khoan c4 nhan.
2) Hé théng hién thi thong tin tai khoan hién tai.

3) Tré em chon chirc nang Thay doi thong tin c4 nhan.
4) Hé thong hién thi form chinh sira thong tin.

5) Tré em nhép thong tin mai.

6) Tré em nhan nit Luu thay doi.

7) Hé thong kiém tra tinh hop 1& ciia thong tin.

8) Hé thong cap nhat thong tin vao co so dir licu.

9) Hé thong thong bao cap nhat thanh cong.

Luéng ngoai I¢

7.a Thong tin khong hop 16. Hé thong hién thi théng bao 15i.

8.a Loi cap nhat dir lidu. He théng yéu cau thir lai.

e Thay d6i mat khau:

Bang 2.12. Kich ban ca su dung thay doi madt khau

Tén Use Case

Thay d6i mat khau

Tac nhan Tré em, Quan tri vién
. Use Case nay cho phép tic nhan thay d6i mét khau ding nhap
Mo dé dam bao an toan cho tai khoan ca nhén.
Tac nhan chon chirc ning Thay d6i mat khau trong muc Quan
Su kién kich hoat

ly tai khoan.

Tién diu kién

Tac nhan di dang nhap vao hé thong.

Pam bao toi thicu

Mat khau cii van duoc gilt nguyén néu thay doi that bai.

bam bao thanh cong

Mat khau mo1 dugce cap nhat va cé hi¢u luc.
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Tén Use Case Thay d6i mat khau

1) Tré em chon chirc nang Quan ly tai khoan ca nhan.
2) Tré em chon chirc ning Thay d6i mat khau.

3) Hé thong hién thi form thay d6i mat khau.

4) Tré em nhap mat khau hién tai.

N 5) Tré em nhap mat khéu méi va xac nhan méat khau.
Chuoi su kién chinh .
6) Tré em nhan nut Xac nhan.

7) Hé théng kiém tra mat khau hién tai.

8) Heé thong kiém tra tinh hop 1é ciia mét khau méi.
9) H¢ théng cap nhat mat khéau méi.

10)H¢ thong thong bao thay d6i mat khau thanh cong.

. . 7.a Mat khau hién tai khong ding .Hé thong hién thi 16i.
Ludng ngoai 1€ , _ , . _
8.a Mat khau maéi khong hop 1€ .HE thong yéu cau nhap lai.

2.4.8. Use Case Qudn ly ngwoi dung

quan tri vién

Hinh 2.7. So do UC quan Iy nguweoi ding

Kich ban stir dung cac Sub_UC cua quan ly nguoi dung

e Tim kiém ngudi dung
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Bang 2.13. Kich ban ca sw dung xem danh sach nguwoi dung

Tén Use Case

Tim kiém nguoi dung

Tac nhan Quan tri vién

. Cho phép quan trj vién tim kiém nguoi dung theo céc tiéu chi
Mota nhu té€n, email hodc trang thai tai khoan.
Sy kién kich hoat | T4c nhan truy cdp phan “Quén 1y nguoi dung”.

Tién di€u kién

Tac nhan di dang nhap vao hé thdng va c6 quyén truy cap trang

quan tri.

Pam bao to1 thiéu

Néu khong tim thdy két qua, hién thi thong bao “Khong c6 két
qua phu hop”.

Dbam bao thanh cong

Heé thong hién thi danh sach nguoi dung phi hop véi diéu kién

tim kiém.

Chudi sy kién chinh

1) Quan trj vién nhap tiéu chi tim kiém.
2) Quan tri vién nhan nat Tim kiém.
3) Hé thdng loc dit liéu ngudi dung theo tiéu chi.

4) Hé thong hién thi két qua tim kiém.

Ngoai 1¢

3.a Khong c6 két qua phu hop. Hé théng théng bao khong tim
thdy ngudi ding.

e Xem chi tiét nguoi dung:

Bdng 2.14. Kich ban ca sir dung xem chi tiét nguoi ding

Tén Use Case

Xem chi tiét ngudi dung

Tac nhan Quan tri vién

Cho phép quan trj vién xem thong tin chi tiét ctia mot tai khoan
Mo ta ‘

nguoi dung.
Su kién kich hoat | Tac nhan truy cap phan “Quan Iy nguoi ding”.

Tién diu kién

Tac nhan da dang nhap vao hé thong va ¢ quyén truy cap trang

quan tri.

Pam bao toi1 thiéu

Néu khong tim thdy két qua, hién thi thong bao “Khong c6 két
qua phu hop”.

bam bao thanh cong

Heé thong hién thi danh sach thong tin ddy dil cia ngudi ging

gom tén so dién thoai

Chuoi su kién chinh

1) Quan tri vién chon mdt ngudi dung trong danh sach.
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Tén Use Case

Xem chi tiét ngudi ding

2) Quan tri vién chon chirc ning Xem chi tiét tai khoan.
3) Hé thdng truy xuét thong tin chi tiét ngudi dung.
4) Hé thong hién thi thong tin chi tiét.

Ngoai 1¢

3.a Khong truy xuat dugc dir liéu. Hé thong hién thi thong bao

161

e Xo4 tai khoan nguoi dung:

Bang 2.15. Kich ban ca s dung xod tai khoan nguoi dung

Tén Use Case

Xoa tai khoan nguoi dung

Tac nhan Quan tri vién

Cho phép tac nhan x6a hoan toan tai khoan nguoi dung ra khoi
Mo ta .

hé thong.
Su kién kich hoat Tac nhan chon nguodi dung va nhan “X6a tai khoan”.

Tién diéu kién

Téc nhan di dang nhap vao hé thong va co quyén truy cap trang

quan tri, tai khoan ngudi dung ton tai va khong dang bi x6a.

Pam bao toi thicu

Néu 13i xay ra, hé thong khong thay doi dit liéu.

bam bao thanh cong

Tai khoan ngudi ding bj x6a khoi CSDL, khong thé dang nhap

lai.

Chudi sy kién chinh

1) Quan tri vién chon ngudi ding can xo6a.

2) Quan tri vién chon chirc nang Xoa tai khoan.
3) Hé thong yéu ciu xac nhan xda.

4) Quan tri vién xac nhan.

5) Hé thong xoa tai khoan nguoi dung.

6) Hé thong thong bao x6a thanh cong

Luéng ngoai 1¢

4.a Quan tri vién hity thao tac. Hé thong khong x6a dit licu.




2.4.9. Use Case Qudn ly bai hoc
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<<Extend>>

quénly bai hoc &~

X

quan tri vien

extension points
thém bai hoc
cap nhata bai hoc / _<<Extend>>  /cap nhatbai
x0a bai hoc hoc
‘\\\
<<Extend>>

%04 bai hoc

Hinh 2.8. So do UC quan 1y bai hoc

Kich ban str dung cac Sub_UC cuia quan ly bai hoc

e Thém bai hoc

Bdng 2.16. Kich ban ca su dung thém bai hoc

Tén Use Case

Thém bai hoc

Tac nhan Quan tri vién
. Cho phép tac nhan thém madi mot bai hoc vao hé théng nham
Mo phuc vu cho qué trinh giang day va hoc tap.
Tac nhan nhan nt Thém bai hoc trong chirc nang Quan 1y bai
Su kién kich hoat

hoc.

Tién diu kién

Tac nhan di dang nhap hé thong

Tac nhan c6 quyén quan Iy bai hoc

Pam bao toi thieu

Khong thém bai hoc néu thong tin khong hop 18

bam bao thanh cong

Bai hoc méi duoc luu thanh cong vao hé thong

Chudi su kién chinh

1) Téac nhan truy cap chic ndng Quan 1y bai hoc.

2) Hé thong hién thi danh sach cac bai hoc hién c6.

3) Tac nhan nhin nit Thém bai hoc.

4) Hé thong hién thi form nhap thong tin bai hoc.

5) Tac nhan nhap cac thong tin bai hoc (t€n bai hoc, md ta,

ndi dung bai hoc, vi du minh hoa...).
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Tén Use Case

Thém bai hoc

6) Tac nhan nhan nat Luu.

7) Hé théng kiém tra tinh hop 1€ cua dit li¢u da nhap.

8) He¢ théng lvu bai hoc mai vao co s dir li€u.

9) Hé thong thong bao thém bai hoc thanh cong va cap nhat
danh sach bai hoc

Ngoai 1€

7.a Dit liéu khong hop 18 Hé thong hién thi théng bao céac

treong khon duge bo trong.

e (Cap nhat bai hoc

Bang 2.17. Kich ban ca sw dung cdp nhdt bai hoc

Tén Use Case

Cap nhat bai hoc

Tac nhan Quan tri vién

. Cho phép tac nhan chinh stra va cap nhat thong tin ctia bai hoc
Mo d3 ton tai trong hé thong.
Su kién kich hoat Chon chirc nang Cap nhat bai hoc tai mot bai hoc cu thé.

Tién diu kién

Bai hoc can cap nhat da ton tai trong hé théng

Tac nhan c6 quyén chinh stra bai hoc

Pam bao toi thiéu

Khong thay dbi dit liéu néu cap nhat khong hop 1¢

bam bao thanh cong

Bai hoc méi duoc chinh stra thanh cong vao hé thong

Chudi su kién chinh

1) Téc nhan truy cap churc nang Quan 1y bai hoc.

2) Hé thong hién thi danh sach cac bai hoc.

3) Tac nhan chon mot bai hoc can cap nhat.

4) Téc nhan nhan nat Cap nhat bai hoc.

5) Heé thdng hién thi thong tin hién tai ciia bai hoc.

6) Téc nhan chinh stra ndi dung bai hoc.

7) Tac nhan nhan nat Luu.

8) He¢ théng kiém tra tinh hop 1€ cua dir liéu cép nhat.

9) Heé thdng cap nhat thong tin bai hoc trong co sé dif liéu.

10)Hé thong thong bao cap nhat thanh cong.

Ngoai 1¢

6.a Dir liéu chinh stra khong hop 1¢. Hé thdng yéu cau chinh
stra lai.

9.a Bai hoc khong ton tai. Hé thong thong béo 15i.
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e Xoa bai hoc

Bang 2.18. Kich ban ca su dung xod bai hoc

Tén Use Case

Xo4a bai hoc

Tac nhan Quan tri vién
Cho phép tac nhan x6a mot bai hoc khong con stir dung khoi hé
Mo ta .
thong.
Su kién kich , . X
N Tac nhan nhan nit xo4 ¢ bai hoc can xoa.
oat

Tién di€u kién

Tac nhan da dang nhap hé thong

Téc nhéan c6 quyén quan 1y bai hoc

Pam bao to1

thiéu

Khong xo4 bai hoc khi chua xac nhan

Pam bao thanh

cong

Bai hoc duoc x6a khoi hé théng thanh cong

Chuoi su kién

chinh

1) tac nhan truy cdp chuc nang Quan 1y bai hoc.

2) Hé théng hién thi danh sach cac bai hoc.

3) Tac nhan chon bai hoc can x6a.

4) Tac nhan nhan nat Xo6a bai hoc.

5) He¢ théng hién thi hop thoai xac nhan xoa.

6) Tac nhan xac nhan xo6a bai hoc.

7) Hé thong xo6a bai hoc khoi co s¢ dit lidu.

8) Heé thong thong bao x6a thanh cong va cap nhat danh sach bai

hoc.

Ngoai 1¢

6.a Tac nhan huy thao tac x6a. Hé thong dong hop thoai, khong x6a

dir lidu.
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2.5. So' 6 hoat dong (Activity)
2.5.1. So' d6 hoat dpng Ping ky

Phu huynh Hé théng

. . \I/ > N Hién thi form diang ky (Ho va tén, Email,
Clhan vaotrang ding ky )7 %Géi khéu va xdc nhin mat khiu) ]
Nhap théng tin vao céc ...
( | > E Xac minh céc trug'ng théng tin )

g Bing
1
Kiém tra théng tin

|

Sai

! |
Théng bao I6i dén tic Mz hoéa mat khau va lvu
nhan théng tin dang nhap

}

Clién thj théng bao ding ky thanh

==

Hinh 2.9. So d6 hoat dong dang ky
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2.5.2. So dé hoat dpng Ding nhip

-

Nguwoi dung

Hé théng

CSDL

o
v

E:hqn chirec nang dang nhap )

Nhép tén dang nhap
va mat khau

Hién thi form ding nhap

> Kiém tra tinh hep I& cta dir ligu
(khéng dé tréng, diing dinh
dang)

Bing

Sai

\l Kiém tra di¥ ligu

Grri théng tin dang nhip
téi CSDL

( Hién thj théng béo 16 ]

Bat dau sir dung hé théng
% < |

/

thong bao “Tén tai khoan hoac
mat khau khéng diing”

El'héng bao "Pang nhap thanh céng”

Sai

Kiém tra dr ligu

Bung

Tra két qua xdc thwe

Hinh 2.10. So do6 hoat dong dang nhdp

Nguwroi dung

Hé thdng

Nhép s6 dién thoai

Chon trang thai quén mat
khéu

Hién thi form yéu cau nhap so dién
thoai da dang ky

)

Nhan "Gli yéu cau”

Nhap mat khau méi va
nhén "Lwu"

%

Bung

Kiém tra sdt

Théng bao "S6 dién t
khéng tén tai"

Hién thi form
"Dat lai mat

khau"
r Cap nhat mat khau méi )
Cl'hﬁng bao thanh cong )

Chuyén vé trang
bang nhap

Hinh 2.11. So do hoat dong quén mat khau




2.5.3. So' d6 hoat dpng Quan Iy bai vé

r
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Tré em Hé théng
Nhén nit lwu bai - Sai

vé

|
Kiém tra dang nhap
I
Pung

bai vé, mé

HI&n thi form nhép théng tin bai vé (tén
ta - tuy chon)

Yéu ciu ngwéi ding
dang nhap truwee khi lvu

~ ( Nhap théng tin ]

Thu thap diF lidu:

Thoéng tin ngwei dung

danh sach Iénh
Trang thai

Sai Blng

Kién tra dir liéu

Lwu dir¥ liéu vao
co sir div ligu

Cﬁén thi théng bao 16i )

thanh céng

Hién thi théng bdo lwu bai vé

) o

Hinh 2.12.

So do hoat dong luu bai vé

Ngudri ding Hé théng
Caéng nhap hé théng )
Cl'ruy cdp danh sach Bai vé da lwu )
AN SAi

E:hc_m 1 bai vé can tai )
Nhén nit "Tai bai vé"

Tai file thanh cong

Kiém tra bai vé co khong

- Dung

( Théng bao 16i ]

HIén thi tiy chon dinh dang ]

Cl'a_o file twong (Png va givi vé trinh duyét )

Hinh 2.13.

So dé hoat dong tai bai vé
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2.5.4. So' d6 hoat dpng Qudan ly tii khodn cd nhén

»

Nguoi dung

Hé thdng

®
\

Kiém tra théng tin ddng nhap

Chon chde nang
"Quan ly tai khoan ca
nhan"

Sai

N -
1 |

. " \l/ Xac thuc trang
Cﬂ‘-‘" cau dang nhap thai ding nhap

!

Truy xuét théng tin tai khoan
cuiia ngwei dung

Hién thi théng tin tai khoan (tén
hién thi, anh dai dién,...)

Hinh 2.14. So dé hoat dong Xem théng tin tai khodn

Ngudri dung

Hé théng

o
\

khodn ca nhan"

E:hqn chire nang "Quan ly tai N
)

E:hqn chirc nang "Thay ddi théng tin ca nhan" {

> ( Nhap théng tin méi ]

L

 Hién thi théng tin tai khoan hién ]

; [ Hién thi form chinh sira théng tin )

Gha‘n nit "Lwu thay déi” ]

SO\ ding
-V

Kiém tra tinh hop I cia thong tin

khéng

HIén thi théng bao 15 Cép nhat théng tin vao
co s& dir liéu

18i cap nhat 4&
L Kiem trd dir ligu

I
dang

Cji cap nhat ) Cl'héng bdo cap nhét thanh céng]

Gé théng yéu cau thir Ia,l) J

Hinh 2.15. So do6 hoat dong cdp nhdt thong tin tai khoan
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Tré em

Hé thong

!

E:hqn chifc nang "Quan ly tai khoan ca nhan" )

E:hqn chire nang "Thay d6i mét khéu"w
/

Gh@p mat khau hién tai

[ Nhap mat khau méi va xac nhin mat khau )

{Hlén thi form thay d6i mat khau )

( Nhan nit "Xéc nhan" ]

)
ro

Kiém tra tmh hop & clia méat khau

Bung

M
{ Hién thi thang bdo I5i ) /g

K|em tra tinh hop Ie clia mét khau mai

Sai Dung

Yéu cau nhap lai

Y
E:afp nhét mét khau méi )
: ( Théng bdo thay doi mat khau thanh cdng )

Hinh 2.16. So do hoat ddng doi mdt khdu
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2.5.5. So' d6 hoat dpng Quan Iy ngwoi ding

I

Quan tri vién

Hé théng

Nhén nit "Tim kiém™

?
(i)

\(Lgc dir liéu ngwei dung theo tiéu chi )

/\

\%

Kiém tra két qua

( Hién thi théng bao khéng tim
thay nguwei ding

Hién thi két qua tim
kiém

Hinh 2.17. So dé hoat dong tim kiém nguoi diing

Quan tri vién

Hé thang

|
Hchqn ngusi ding cin xoa )

thn chire néng xoa tai khoan )

Yéu cau lya chon

Nhén "Xac nhan"

Nhin “Hiy"

Yéu céu xac nhan xéa
tai khoan

-

{m&.—. tai khodn ngudi ding )

C’héng bao xéa thanh céng )

Hinh 2.18. So' do hoat ddng xéa tai khodn nguwoi ding
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Quan tri vién Hé thang
Chon mét nguéi dung
trong danh sach
Bing

Chon chic ndng "Xem chi tiét tai
khoan”

\Q;

Kiém tra théng tin tai khoan
|

Sai

Hién thi théng béo I8

Cl'ruy xuit théng tin nguei ding chi tiét )

[ Hién thj théng tin chi . )

Hinh 2.19. So do hoat dong xem chi tiét tai khoan nguwoi ding

2.5.6. So' d6 hoat dpng Quan Iy bai hoc

=

Quan tr vién
—

H& théng

®
\

Cl'ruy cap chirc ndng "Quan ly bai hoc" | |

/

Glhén nit "Thém bai hoc"

>( Hién thi danh sdch cac bai hoc hién cé j

_/

Nhéap cac thdng tin bai hoc (tén,
mo ta, ndi dung, vi du,...)

ﬂlién thi form nhap théng tin bai hqc)

Nhén nat
A

<>

Kiém tra thong tin

khéng dwgc bo tréng

<

[Iién thi théng bao céc trwéng

di ligu

C_uﬂu bai hoc méi vao co s&

)

Thém bai hoc thanh céng va cdp nhit danh sach bai
P hoc

)

Hin

1 2.20. Sor do hoat dong them bai hoc
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Quan tri vién

Hé théng

°
v

Truy cap chirc nang "Quan ly bai hoc"

/

Chon mét bai hoc cin cap
nhat

Hién thi danh sach céc bai hoc )

Ghén nit "Cép nhat bai hoc" w

K

Chinh stra néi dung bai hoc ]

Nhan nut \

\ﬁ-lién thi théng tin hién tai cla bai hoc j

\/\ Hoplé

llmull

N

Kiém tra di¥ liéu chinh stra

/

khong hop 1é

Yéu cau chinh stra

Cap nhat théng tin bai hoc
lai trong co sé& dik liéu

Khéng tén tai V
Kiem tra bai hoc Ton tai
Théng béo 16i Ehéng béo cap nhat thanh cong ]

Hinh 2.21. So do hoat ddng cdp nhdt bai hoc
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Quan tri vién

Hé thdng

(Truy cdp chirc nang "Quan ly bai hoe" )

%(Chon bai hoc cin xéa )

(Nhén niat "Xéa bai hoc" )

-f [ Hién thi danh sach cac bai hoc )

Hoy Xéa

J Yé&u cdu chon W

Hién thi hép theoai xac nhan xéa )

(
—

(Nhén “Huy™ ) (Xéc nhén xéa bai hoc )

()(63 bai hoc khéi cor so di liéu )

(Thfmg bao xéa thanh céng )

Cap nhat danh
O ‘i- sach bai hoc

Hinh 2.22. So do hoat dong xoa bai hoc

2.5.7. So' d6 hoat dpng Thuee thi chwong trinh

r

Nguwoi dung Hé théng
(Nh@p cac lénh Turtle vao 6 Iénh \
Nhap lénh
ap e | A Sai
Pung — Kiém tra 6 nhap Iénh

(Nhén nat thwe thi

(Yéu cau nhap IénrD

Hinh 2.23. So do6 hoat dong nhdp lénh
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Hé thong

o
V

(Khbi tao trang théi ban du cia Turtle )

!

Thue thi tieng lénh Turtle theo diing thik tw j

C6 16i
Kiém tra I6i
Khong
, Dirng thuc thi va hién thi théng béo I5i )
Turtle di chuyén va vé twong (g véi
méi lénh

!

(Vﬁng vé dwoc cip nhit theo thei gian thuc )

— @
(Hoan tht qua trinh vé j

Hinh 2.24. So do hoat dong thuec thi lénh
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2.6. So' d6 16p (Class Diagram)

Hinh 2.25. So' do I6p
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2.7. So @6 tuin tu (Sequence Diagram)

2.7.1. So dé tuan tiw Ping ky

X —@

mm?nuld honluénn
|
I

V
1 ehon ehdre ning dang ki

O

CEDL

& i théang Rin cic irudmg

2.1: giF théng tin ddn b théng |

2.1.9: Wbm tra tinh horp I cir thing bin
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]
i
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Hinh 2.26. So' do tudn tw dang ky
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2.7.2. So do tuin tw Dding nhap
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ngudi ding form quor: mat khdu

1
1 mu&!dhgd\om‘:h‘nnlmmlnmukhlu

1.1: hién thj form quén mét khdu

2:tacnhan nhdp sb &ién thoai va nhan xac nhan

2.1: gUri théng tin 3én hé théng

2.1.1: h thdngkiém tra 86 dign thoai trong CSDL

[sb &én thoai hop 18]

3: ngudr ding nhp lai lai mat khdu va luy

3.1: gl thdng tin mdt khdu téi he

3.1.2: théng bdo "Iy lai mat khiu thanh cong”

2.1.1.1.;1.(@ théng xac thucva hidn thi form @it lai mat khéu

EARRHC két qua xac nhan

| -

3.1.l:capm6tmukhhvélwvéoedl:

ai 1 4.2 sb dién thoai khdng tén

3.1.3: thdng bao"sb dién thoai khdng ton tai”

4: ngudri ding nhap lai sb dién thoai

|
|
|
1
1

Hinh 2.28. So do tuan tu quén mat khdu

2.7.3. So dé tudn tw qudn Iy bai vé

X —O

I'I:I'Tnh.lrbi'dl

F

i
1: ngurtrl ding chpn kru b wb

1

P 4,4: i thding hidn thi form ke Bai
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2 nguetr dng ndp Bhding Bn vl xis nhdin kra
2.1: guinl thng tin ki S b thiing

O

1
|
1
1
1
1
|
1
I
1
1
1
1
|
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2.1.1: ey thing i thilp o Huchjl.m

[iefi N Jura v W)

2.1.9: théng o “ru bl wh hinh céng”

i
202 o Al o vo CEDL '|

diing chura dang nhip !
1

2.1.4: thikng bba = vui ding el trudes kR lund® :

I

2 gt Bimg Aang nhiip I

1

1

ngoa W ok e W TN T ;
0.5 thing beo = dlr B B khdng thdinh céng™ I

74 ingurénl ding nnd Fil"'j """"""""""" L !
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Hinh 2.29. So do tuan tu luu bai vé




tré em

b

1: Biing nhip vio hé thing

i
2: fruy cép danh sach bai & luu

I
3 ngutri ding chon bai mubn i va nhdn not i

2.1: Wy dir Bdu tir csdl

______________ pe————————————

................ = m————— =

3.ahaivea§mmmgtdnta1
1

3.1: hién thi dinh dang mubn t&i

3.3: gir thilng bao" 13i thiinh cong”

I
3.4: thing baobai wé da heu khéng tda i

3.2 hé théng tao file va gl irinh duyét

;ab

e o o s s s ]

Hinh 2.30. So do tuan tw ti bai vé

2.7.4. So dé tudn tw qudn Iy tai khodn cd nhén

X

aco

—0

form cap ot 18 khodin

1:mmm-iqmmmnl khodn

1 12 hidkn thi form cép nhdt e

2: rihidip thding tin méri wil luu

2.9: giri thisng tin 16 b 1

£,1.3: shding B0 “cidip nhit thding tin thianh céng®

2.1.2: cip nhit thdng in vio CS0L

1
2.1.1: b thdmg kb munlh ey iy ciia théng

2.1.4; théng béao “thing tin khiing hop 1, vui léng nhip lpi°

2.0.5: i céip nhagt dir i vl Kng nhip ks

Hinh 2.31. So do tuan tu cdp nhdt tai khoan ca nhan
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—O 0N
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mit bl tai v e nhdn mi khily mi i
|
I
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I
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[

& wil lang rhap il l
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8.2 mét khdu méi khdng hop :
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I

1.8: "mit khilu méi khiig horp B, wui king nhilp la™ I

[
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4: pguiriding rivdp lal : I
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Hinh 2.32. So do tuan tu doi mat khau




[69]
2.7.5. So dé tuin tw Quan Iy nguoi ding

o _a

m.%m m@ Qﬂ @ﬁisﬁm_radlgm :
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.‘.ﬂ%oﬂl I 3.a ti€u chi nhip réng :
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Hinh 2.33. So' do tuan tw tim kiém nguwoi ding
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Q

Quin tri vitn Wli--ﬁl}\ﬂ‘ Iy ngubi ding cslul.
1: Truy cdp trang *Quin Iy ngui ding" i |
1.1: Yéu chu danh sich ngudi diing trong h§ thdng
1.1.1: Liy danh sich nguii diing trong hé théng
[ LLLL Tim kiém dirlidu
|L L1.1.2: Tri dir W danh sich nquid diing trong h thing
|[af
& g o6k ] | 1.1.1.2.1: Hién thi théng bio “L8ikhi tii danh sich nguéi dung"
T
I
Cé két qud] 2: Hidn thy danh sich ngudi ding trong b thiing vi thanh tim kiém
3: Chon t4i khoin vd nhin “Xod ti khadn®
3.1: Hidn thi popup xic nhin
4 Xic nhin xod ti khodn
4.1: Girlydu chu xok thl khodn
» 4.0.1: Kifm tra théng tin
| 4LLLKiémin
4112 Trivié kit qui kiémena -+
= : Hin thi thaing bo "od t4 khoin thit bai*

[Khéng hap ] < 412 e th o ¢ b

Hop 1§} 4.1,3: Gitybu cu xo4 i khodn
[~ 413.:Clpnhic

4.1.3.2: Xic nhin xod thinh cing -
4.1,3.2.1: Hién thi théing bio "Xod til khoin thirh céng"

Hinh 2.34. So' do tuan tw xéa tai khodn nguoi ding

Qudn 1 vién Gz difin Qain K nguii diing 1 thing 8
1:Trocip g Qv gt ding” R i i
i |
]
1.1: i chu dash sich nguin ding trong hi thing I
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| |L 1112 Tri dir éu danh sdch nged ding trong bé théng
! - _—
) i _ . .
1.1.1.2.1: Hin ehi thiing bda “LBi khitdi danh sich 3
Yoing Gt i ' e | t
N 1
i 1
I I
I 1
] I
]
1
18 kit qui 2 Hika thi ding trong hé théng v thinh im ki :
i
3 Chon til khode vi sida em thisg tie" N !
I
I
3.1:Gi by clu e théng i !
!
1 3.1.1: ey vdn thiing tin thi Khodn I
|
: | 3.LLL Tim kiém dir i
| 3.1.12: Trkvf bt gl tm kim -
I
;
[ i
Khing e kfe il | 3.1.2: Hilin th thing bio "Lbi khidi di by ] !
I
1
L
(€t ] | !
| 1
| I
| 1
| 1
| ]
]
3.1.3: Hin thi thing tin chi it 1 khodn :
N 7 1
L
| |
| I 1
I I 1
| I 1
1 L L
1 L Py ol P oty e Q)

Hinh 2.35. So do tuan tw xem chi tiét tai khodn



2.8. Thiét ké co sé dir liéu

2.8.1. So do ERD

[71]

| hash_id
7] compressed_content  binary(1000) [

" Auth gopid integer{10)

intger(10)

S auth_pemnission  ieger(10)
N auth,_usersid

------ 0 auin_grup_permissions
| integer(10)
% auth_pomissiond intager{10) e

L inogar(iD)
varehar(255]

iegr(fo)

e
=Zi=i = === = = =

intogert0)

™ dango_conian typeid  intego(10)

2.8.2. Mo ta dir liéu

Bang auth_user la bang xac thuc nguoi dung dugc Django tu dong sinh ra, chiu

Hinh 2.36. So d6 ERD

trach nhiém luu trir thong tin dang nhap va phan quyén co ban

Bang 2.19. Mo ta dir liéu bang auth_user

Tén truong Kiéu dir liéu M6 ta

id Int (PK) Ma dinh danh nguoi dung

username Varchar (150) Tén dang nhap (duy nhat)

password Varchar (128) Mait khau d3 ma hoa

email Varchar (254) Dia chi email

first name Varchar (150) Tén

last name Varchar (150) Ho

1s_active Boolean Trang thai hoat dong cua tai khoan
is_staff Boolean Quyén truy cap trang quan tri (admin)
1S_superuser Boolean Quyén quan tri cao nht
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Tén truwong

Kiéu dir li¢u

Mo ta

last login

Timestamp

Thoi diém dang nhap gan nhat

date joined

Timestamp

Ngay tao tai khoan

Bang auth_group luu danh sach cac nhom quyén ding dé phan quyén hang loat

cho nguoi dung.

Bang 2.20. Mo ta dir liéu bang auth _group

Tén truwong Kiéu dir liéu Mo ta
id Int (PK) Ma dinh danh nhém
name Varchar (150) Tén nhom quyén (duy nhét)

Bang auth_permission dinh nghia céac quyén han cu thé trong hé théng, duoc lién

két v6i nhom va nguoi dung thong qua cc bang trung gian

Bang 2.21. M6 ta dit liéu bang auth permission

Tén trudng Kiéu dir liéu M5 ta

id Int (PK) Mi dinh danh quyén

name Varchar (150) Tén mo ta quyén

codename Varchar M3 quyén dang rat gon

content type id |Int (FK) Lién két ti bang django_content_type

Béang auth_group_permissions 13 bang trung gian thé hién quan h¢ N-N giira

nhom va quyén han

Bang 2.22. M6 ta dit liéu bang auth _group permission

Tén truong Kiéu dir liéu M5 ta

id Int (PK) Ma dinh danh ban ghi

group _id Int (FK) Lién két ti bang auth_group
permission_id Int (FK) Lién két toi bang auth_permission

Béang auth_user_user permissions luu quan h¢ N—N gilta ngudi dung va quyén

han duoc cép truc tiép

Bang 2.23. Mo ta dir liéu bang auth_user user permission

Tén trudong Kiéu dir liéu M5 ta

id Int (PK) Ma dinh danh ban ghi

user_id Int (FK) Lién két t6i bang auth_user
permission_id Int (FK) Lién két t6i bang auth_permission

Bang auth_user_groups luu quan hé N-N giita ngudi dung va nhém quyén
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Bang 2.24. M6 ta dit liéu bang auth user groups

Tén truwomg Kiéu dir liéu Mo ta

id Int (PK) Ma dinh danh ban ghi
user_id Int (FK) Lién két t6i bang auth_user
group id Int (FK) Lién két t6i bang auth_group

Bang django_content_type theo ddi toan bo cac model trong hé thong, phuc vu

co ché phan quyén theo noi dung ctia Django

Bang 2.25. Mo ta dir liéu bang django content type

Tén truwong

Kiéu dir li¢u

Mo ta

1d Int (PK) Ma dinh danh loai noi dung
app_label Varchar Tén img dung chira model
model Varchar Tén model

Bang django

mac dinh cua Djang

session luu dir li€u phién lam vi¢c phia server theo co ché session

(0]

Bdng 2.26. M6 ta dir liéu bang django_session

Tén trwong

Kiéu dir liéu

Mo ta

session_key Varchar (PK) Khoa dinh danh phién lam vi¢c
session_data Text Dt liéu phién da ma hoa
expire_date Timestamp Thoi diém hét han phién

Bang django_admin_log ghi lai toan bd lich sir thao tac ctia quan tri vién trén

trang Django Admin, phuc vu myc dich kiém tra va giam sat hé thong

Bang 2.27. M6 ta dit liéu bang django admin_log

Tén trwong

Kiéu dir liéu

Mo ta

id Int (PK) Khoa dinh danh phién lam viéc
action_time Timestamp Thoi diém thuc hién thao tac
object id Text M3 d6i tugng bi tac dong
object_repr Varchar Chudi mé ta ddi tugng
action_flag Int Loai hanh dong (thém/stra/x6a)
change message |Text Noi dung thay doi chi tiét
content type id |Int (FK) Lién két toi django_content_type

user_id

Int (FK)

Quan tri vién thuc hién thao tac
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Bang user 1a model nguoi dung tiy chinh, thay thé hoan toan auth_user mic dinh
ctia Django. Ngoai cdc truong xac thuc co ban, bang bd sung thong tin ca nhan, trang
thai xac minh va céc truong dic thu phuc vy nghiép vu cia hé thong

Bang 2.28. Mo ta dir liéu bang user

Tén bang Kiéu dir liéu | Mo ta

id Int (PK) Ma dinh danh nguoi dung
username Varchar (150) | Tén ding nhap (duy nhat)
password Varchar (128)  |M4t khau d3 m3 hoa

email Varchar (254) |Pia chi email

first name Varchar (150) [Tén

last name Varchar (150) |Ho

avatar Varchar (255)  |Pudng dan anh dai dién

birthday Date Ngay sinh

phone _number Varchar (10) S6 dién thoai

1s_active Boolean Trang thai hoat dong

1s_staff Boolean Quyén truy cép trang quan tri
is_superuser Boolean Quyén quén tri cao nhat (admin)
i1s_email verified Boolean Trang thai xac minh email
is_phone verified |Boolean Trang thai xac minh s dién thoai
telegram_id Varchar Dinh danh tai khodn Telegram
custom_commands |JSON Luu trir cac 1€nh tuy chinh nguoi dung
last login Timestamp Thoi gian ding nhap gin nhét
date joined Timestamp Ngay tao tai khoan

Bang user_groups la bang trung gian lién két ngudi dung tuy chinh véi nhom
quyén, tuong tu auth_user groups nhung tham chiéu téi model user ctia hé thong

Bang 2.29. M6 ta dir liéu bang user groups

Tén truong Kiéu dir liéu M6 ta

id Int (PK) Ma dinh danh ban ghi
user_id Int (FK) Lién két t6i bang user

group id Int (FK) Lién két toi bang auth_group

Béang user_user_permissions luu quan hé cap quyén truc tiép gitra nguoi dung

tiy chinh va cac quyén han cuy thé trong hé théng
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Bang 2.30. Mo ta dir liéu bang user user permission

Tén truwomg Kiéu dir liéu Mo ta

id Int (PK) Ma dinh danh ban ghi

user_id Int (FK) Lién két ti bang user
permission_id Int (FK) Lién két t6i bang auth permission

Bang user_session quan 1y phién ding nhap theo co ché JWT refresh token, cho

phép theo dbi thiét bi, dia chi IP va thu hdi phién khi can thiét, ddm bao an toan cho hé

thdng.

_ Bang 2.31. Mo ta dir liéu bang user session
Tén bang Kiéu dir li¢u Mo ta
session_id UUID (PK) Ma dinh danh phién lam viéc
user_id Int (FK) Lién két t&i bang user
refresh_token Varchar Token dung dé lam mdi phién dang nhap
ip_address Int Dia chi IP dang nhap
user agent Text Thong tin trinh duyét va thiét bi
is_revoked Boolean Trang thai thu hoi phién
created at Timestamp Thoi gian tao phién
expired at Timestamp Thoi diém hét han phién
update at timestamp Thoi gian cap nhat gan nhat

Bang lesson luu trir thong tin cac bai hoc trong hé théng, lién két vai nguoi hoc

va tham chiéu t61 ma nguon minh hoa tuong ng.

Bang 2.32. Mo ta dir liéu bang lesson

Tén biang  |Kiéu dirliéu |Mo ta

1d Int (PK) Ma dinh danh bai hoc

title Varchar Tiéu dé bai hoc

student at Int (FK) Lién két t6i ngudi hoc (bang user)

code ref Varchar (FK) |Tham chiéu téi ma ngudn (bang source code)
created at Timestamp Thoi gian tao bai hoc

update_at Timestamp Thoi gian cap nhat gan nhat

Bang source_code luu trit ndi dung ma ngudn Python dd dugc nén, st dung gia

tri hash 1am khéa chinh nham tranh luu tring 1ap khi nhiéu bai hoc ¢ cing doan ma.
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Bang 2.33. Mo ta dir liéu bang source code

Tén truwomg Kiéu dir liéu

Mo ta

hash id Varchar (PK)

M3 hash dinh danh néi dung ma ngudn

compressed content |Bytea

No6i dung ma ngudn da dugc nén

2.9. Thiét ké giao dién nguoi ding (Mockup)

2.9.1. Giao di¢n ding nhap

BAT DAU HANH TRINH

TEN DANG NHAP

[ thu@gmail.com ]

MAT KHl

XAC NHAN MAT KHAL

‘ XAC NHAN I
HOAC

[ G Google ] [ f Facebook ]

D3 ¢6 tai khodn? Ding nhip

p

&

MUNG CON TRG LAl
= ]
B )

XAC NHAN
HOAC

[ G Google I [ f Facebook

Chua c6 tai khodn? Dang ky ngay

Hinh 2.37. Giao dién dang ky, dang nhap

2.9.2. Giao di¢n man hinh chinh khi da dang nhdp

r
| @ TURTLE CODE
Dy 4n sédng tao cla td

P
‘ Dy én cia téi l
-

(T ]@[ CHAYRUA & (1 ]j.|
SAN CHOI CUA RUA

O @ 0 '@ '@ @

Hinh 2.38. Giao dién man hinh chinh khi da dang nhap
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2.9.3. Giao dién cdp nhdt théng tin tai khodn

G N (- ™

2 THONG TIN CA NHAN -

Koi2029 ]

KOI12029

[01/04/2026 J (ngx XXX XXX ]

29/4/2026

k0i2029@ J

LUU THAY D01 M

s ~N

# BAO MAT TAI KHOAN +

e N e N

2 THONG TIN CA NHAN +

KOI12029

(koi2029@ J

29/4/2026

Mat khdu mdi (it nhat 8 ky tu) “]

X&Ac nhan mat khdu mdi ﬂ]

N (e | ()

Hinh 2.39. Giao dién cdp nhat thong tin tai khoan
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2.9.4. Giao dién tra ciru ngi dung Wiki cdp nhdt thong tin tai khodn

[ & QUAY LAI XUGNG VE ]

. WIKI RUA THAN THONG

Noi luu giif moi phép thuét diéu ky cua chi Ria &

@) (e ) Goeren ) (e ) Cormner )

FORWARD (KHOANG CACH) BACKWARD(KHOANG CACH) RIGHT(90)

Di chuyén Rua tién vé phia trudc Di chuyén Risa Lii vé phia sau Xoay Ria sang bén phéi theo 5 86

~foruard(100) t.backward(50) t.right(9e)

® o

LEFT(29) GOTO(X, Y) SETHEADING(90)

I n

Pt bén t
270: xu
t.1eft(45) t.goto(100, 100) t.setheading(99)

Hinh 2.40. Giao dién tra cvru ngi dung Wiki
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CHUONG 3. CAI PAT VA PANH GIA KET QUA

3.1. Trién khai va diéu kién sir dung
3.1.1. Ngwoi ding muén hoc trén hé thong (hoc sinh, ngwoi hoc thir)

Do hé théng dugc xay dung theo mé hinh tmg dung web, ngudi hoc khong can cai
dit bat ky phan mém 1ap trinh nao trén may c4 nhan. Tuy nhién, dé dam bao trai nghiém
hoc tap 6n dinh va muot ma, ngudi dung can dap Gmg mot sb didu kién tbi thiéu vé phan
cimg va phan mém nhu sau.

a) Yéu cAu phin cirng (phia ngudi hoc — client)

Bo xur Iy (CPU): Tbi thiéu bd xir Iy 64-bit, toc d6 > 1.6 GHz (twong dwong Intel
Core i3 thé hé 6 trd 1én hodc chip ARM trén tablet doi méi). Yéu cau nay du dé trinh
duyét xtr ly giao dién React va thuc thi ma Skulpt (Python chay trén trinh duyét) mot
cach tron tru.

Bo6 nhd RAM: Téi thiéu 4 GB; khuyén nghi 8 GB néu nguoi hoc mé nhiéu tab

hozc chia man hinh song song giira khung soan ma va khung xem két qua v& (preview).

dé hién thi dong thoi viing soan thao ma va viing xem hinh v& ma khong can cudn ngang,
cai thién trai nghi€ém kéo—tha 1€nh.

Thiét bi nhap liéu: Ban phim va chudt (d6i véi laptop/PC). Trudng hop ding may
tinh bang, nén c6 ban phim ngoai dé thuan tién khi nhép 1€nh 14p trinh dang van ban.

Két ndi mang: Puong truyén Internet 6n dinh, bing thong t6i thiéu 5 Mbps. Do tré
thép gitp dam bao vi¢c goi API thuc thi ma, tai bai hoc va dang nhap dién ra nhanh
chong, khong bi gian doan trong qua trinh hoc.

b) Yéu cau phan mém (phia nguwoi hoc)

He¢ diéu hanh: Hé thong tuong thich v6i moi hé diéu hanh pho bién hién nay, bao
gém Windows 10/11, macOS 12 (Monterey) tré 1én, cac ban phan phdi Linux desktop
(Ubuntu, Fedora...), Android 10 tro 1én va iPadOS 15 tré 1én, mién la thiét bj hd tro
trinh duyét web hién dai.

Trinh duyét web: Pay 1a phdn mém duy nhat bt budc phia ngudi hoc. Khuyén
nghi st dung Google Chrome, Microsoft Edge hodc Mozilla Firefox phién ban phat hanh
trong vong 1224 thang gan nhat. Trinh duyét can bat JavaScript va cho phép cookie tir
tén mién cta hé thong dé chirc nang ding nhap va luu phién hoat dong ding. Khong sir

dung ché do “Duyét web riéng tu” (Incognito) néu can luu tién d6 hoc.
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Khong yéu cau cai dat thém: Ngudi hoc khong can cai Python, Visual Studio Code,
PyCharm, thu vién Turtle hay bt ky cong cu 1ap trinh cuc bo nao. Toan bd qué trinh
bién dich va thuc thi ma Python (théng qua Skulpt) dién ra truc tiép trén trinh duyét
hodc phia may chu, gitp loai bo rao can k¥ thuat cho nguoi hoc va gido vién.

¢) Yéu ciu vé méi trwong thuc thi chwong trinh

Hé théng sir dung Skulpt — mat thu vién JavaScript cho phép thuc thi ma Python
tryc tiép trén trinh duyét ma khong can két ndi lai may chu mdi 1an chay. Khi ngudi hoc
nhén nat “Chay” (Run), ma Python dugc Skulpt phan tich ct phap va thuce thi ngay trong
ngir canh trinh duyét, két qua v& Turtle hién thi tirc thoi trong ving preview trén giao
dién. Co ché nay gitp giam tai cho may chu & cac thao tac chay thir thong thuong, dong
thoi dam bao phan hoi nhanh cho ngudi hoc.

Déi vai cac chitc nang yéu cau tuong tac vai dit lidu tai khoan (dang nhap, luu bai
v&, tai bai hoc...), trinh duyét giao tiép v6i may chi Backend thong qua giao thirc
HTTP/HTTPS. Vi vay, diéu kién két nbi mang 6n dinh 1a yéu cau bat bude dé cac tinh
nang nay hoat dong ding. Trong méi trudng trién khai ndi bo (intranet cua truong),
ngudi hoc can két ndi ding mang ndi bo hoac VPN theo hudng din cta don vi quan 1y.

Khi hé thong da duoc nha trudng / nhom phat trién trién khai 1én may cha va cung
cip dia chi truy cap (URL), nguoi hoc khong can cai Python, IDE hay thu vién Turtle
trén may ca nhan. Toan bd xu 1y logic va luu trit dit li€u thuc hién trén may chu, trinh
duyét chi dong vai tro hién thi giao dién va giri yéu cau dén APL

Céc budc thuc hién (ludng sir dung t6i thiéu):

1. Chuan bi: May tinh bang, laptop hoic may tinh trong phong may; két ndi

Internet 6n dinh; trinh duyét web cap nhat (khuyén nghi Chrome, Edge hoic
Firefox ban mai).

2. M& duong link do gido vién hodc quan tri cAp (vi du dang https://... hodc trong

moi truong thir nghiém 1a http://dia-chi-mdy-chu:...).

3. Pang ky tai khoan (néu 1an dau) hodc ding nhap bang tai khoan di co.

4. Vao khu vuc hoc tap / bai hoc: doc huéng dan, md khong gian 1ap trinh (soan

mi Python dung thu vién Turtle theo quy wéc ctia hé théng), chay thir va quan
sat khung xem két qua vé& (preview).

5. Luu bai / xem lai bai v& (néu hé thong bat chiic nang quan 1y bai vé theo tai

khoan).
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Luu ¥: M6t sb chirc ning phu (vi du giri md OTP qua email, xir Iy nén) phu thudc

cau hinh may chu; néu giao vién thong bao “chi dung trong mang truong”, ngudi hoc

can két ni dung mang noi bo hoic VPN theo hudng dan ctia don vi.

3.1.2. Phén cieng va méi trwong siv dung phia ngwoi hoc

Phan cimg (may ngudi hoc - client):

Bdng 3.1. Mgt 56 yéu cau phan cieng & mdy nguoi hoc

Thanh phin Khuyén nghi tdi thiéu Ghi chu

B xur 1y (CPU) Bo xuir ly 64-bit, doi twong| Pu cho trinh duyét va tab
duong Intel Core 13 / AMD |hoc tap
twong duong trd 1€n (hodc chip
ARM trén tablet doi maoi)

B nhé RAM > 4 GB (nén8 GBnéu mo| Giam giat lag khi V&
nhiéu tab hodc chia man hinh) |preview

O dia Khéng bat budc dung luong| Chu yéu dung bo nhd cho
16n cho phan mém Turtle local |trinh duyét

Man hinh D0 phan giai > 1366x768; nén | Cai thién trai nghiém kéo —
>1920x1080 &¢ vira khung|tha / doc bai
soan ma vua khung xem hinh

Thiét bi nhap Ban phim + chudt (laptop/PC); | Hoc 1ap trinh van ban thuan
tablet nén c6 ban phim ngoai|hon véi ban phim
néu gd nhiéu

Mang Bang théng on dinh, d6 tré| Anh hudng tai bai, ding
thép nhap, goi API thyc thi ma

Phan mém phia nguoi hoc:

e Hé diéu hanh: Windows 10/11, macOS, Linux desktop, hoac Android/iPadOS
(trinh duyét hd trg day du).

e Trinh duyét: phién ban méi trong vong ~12—24 thang; bat JavaScript; nén tat

chin cookie cta site néu dang nhap gip 16i (theo chinh sach trudng).

e Khong bt budc: Python, Visual Studio Code, PyCharm — chi can khi tu chay

ma ngoai hé théng, khong thudc ludng hoc chuén trén web.

3.1.3. Trién khai phia mdy chii/phong thi nghiém (qudn tri vién)

Phan nay mo ta cai dat dé hé théng chay duoc, phuc vy thtr nghiém hodc trién khai

n6i bo. Kién trac tham chiéu dé tai: tach Frontend (React + Vite) va Backend (Django
REST + Daphne/ASGI), co so dir li¢u PostgreSQL, bd nhé dém/hang doi Redis, tac vu
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nén Celery (worker va beat), luu file ddi twong qua S3 twong thich (vi du Supabase

Storage) theo cu hinh du 4n.

a) Yéu cau phan cirmg may chu phat trién

Badng 3.2. Mot so yéu cau phan cung ¢ mdy nguoi chu

Thanh phin Mikc tdi thiéu Mirc khuyén nghi
CPU 4 161 vat ly 8 101 trd 1én
RAM 8 GB 16 GB tré Ién (PostgreSQL
+ Redis + Celery + Django)
O cing >20 GB tréng (mi ngudn, DB, |SSD > 100 GB
log, Docker image)
Mang Cong md ndi bd theo cau hinh [ HTTPS qua reverse proxy
(vi dg HTTP 8000, frontend|(Nginx/Caddy), tuong Iura
dev 5173) céu hinh dung

b) Yéu cau phan mém may cha / may phat trién
e Python phién ban 3.12 (theo pyproject.toml: >=3.12,<4.0).
e Poetry (quan ly goi Python cho thu muc Back-end).
e Node.js (khuyén nghi LTS, vi du 20.x tré 1én) va npm cho thu muc Front-end.
e PostgreSQL (phién ban twong thich véi psycopg2-binary, c6 thé dung image

PostgreSQL 17 trong kho docker/docker db néu trién khai bang container).

e Redis (vi du 7.x, céng mic dinh 6379 — trung v&i docker-compose mau).
e Docker / Docker Compose (tly chon nhung dugc dy 4n hd tro qua Back-

end/docker-compose.yml).

¢) Bién moi truong (file .env tai thu muc Back-end)

Céc tham sb dién hinh can khai bao (tén bién minh hoa, khong ghi gia tri bi mat
vao bio cao): DJANGO SECRET KEY, DJANGO DEBUG, POSTGRES DB,
POSTGRES USERNAME, POSTGRES PASSWORD, POSTGRES HOST,
POSTGRES PORT, cic bién Supabase S3 (SUPABASE S3 ACCESS KEY,
SUPABASE S3 SECRET KEY, ...) theo settings.py. Khi chay Celery, can dam bao

worker va beat dung chung c4u hinh broker/backend véi Redis.

d) Cai dat Backend (khong Docker — md ta tirng budc)
Bude 1. Clone mi ngudn, vao thu muc Back-end.
Budce 2. Cai dependency: poetry install (hodc moi trudong twong duong theo
huéng dan nhom).
Budce 3. Tao va chinh file .env day du bién két ndi PostgreSQL va cac dich

vu ngoai.
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Budc 4. Khoi tao CSDL: trong thu muc chira manage.py (turtle project),
chay migrate:

Budc 5. python manage.py migrate

Budc 6. Khoi chay Redis (local hodc container). Trong settings.py, cache
Redis mac dinh tro redis://127.0.0.1:6379/1 khi chay local — can khép
v6i moi truong thue té.

Budc 7. Khoi chay Celery worker va Celery beat (néu dung OTP email, tac
vu dinh ky...).

Budc 8. Khoi chay ASGI server: vi du daphne -b 0.0.0.0 -p 8000
core.asgi:application (thu muc lam viéc 1a turtle_project), tuong trng voi
Dockerfile mau.

e) Cai dat Frontend

e Vao thu muc Front-end, chay npm install.

e Chay moéi trudng phat trién: npm run dev (Vite, cong mic dinh thuong
5173).

e Trong ma nguén hién tai, dia chi API mac dinh khai bao tai
src/utils/constants.js  1a  http://localhost:5173/api  (va  WebSocket
ws://localhost:5173/ws). Khi trién khai thuc té, can d6i sang URL mdy chil
va duing HTTPS/WSS phu hop, dong thoi cau hinh CORS trén Django cho
dung mién frontend.

f) Trién khai bang Docker Compose (thu muc Back-end)

File docker-compose.yml mau dinh nghia dich vu Redis, web (build tir
docker/docker env/dockerfile, mé cong 8000, chay Daphne), celery worker,
celery beat, nap bién tir .env. Ngudi trién khai can bd sung/dong bo dich vu PostgreSQL
(container riéng hoic CSDL managed) cho khép bién POSTGRES * trong .env, roi
chay migrate trudc khi phuc vu nguoi dung.

3.1.4. T, 5ng hop yéu ciu thuc thi cua cdc doi twong s dung”

Duéi day 1a bang tong hop chi tiét vé trach nhiém va yéu cau k§ thuat ddi voi timng

nhom dbi twong khi tiép can va van hanh hé thong

Bdng 3.3. So sanh trach nhiém va yéu cdu cai ddt phan mém theo vai tro
Doi tugng Viéc phai lam Cai dat phan mém ning

Hoc sinh / nguoi hoc M¢ link, dang ky/dang nhap,|Khong (khi hé théng di

hoc trén trinh duyét online)

Gido vién Cung cip URL, hudng dan tai|Khong (trir khi tu host)

khoan, t6 chirc buo6i hoc
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Péi twong Viéc phai lam Cai dit phan mém niing

Quan tri vién Cai stack Backend + DB +|Co
Redis + Celery + build
Frontend, cAu hinh .env, bao
mat, HTTPS

3.2. Panh gia két qua
3.2.1. Pdnh gid vé chirc ning

Dénh gia chirc ning dugce tién can theo huéng kiém thir hop den: 14p danh sach
tinh hudng theo tirng nhom nghiép vu, thuc hién trén trinh duyét (méi trudng ngudi ding
cubi), ddi chiéu véi dic ta use case di phan tich & Chuwong 2. Két qua tong hop nhu sau

(mo ta theo pham vi ma nguon hién co):

(1) X4c thue va tai khoan: Trang /auth hd tro ludng ding ky / ding nhap twong
tac voi API backend; token JWT (SimpleJWT) dung cho céc thao tac can xac thuc.
Trang /profile dugc bao v¢ baoi ProtectedRoute, cho phép cap nhat thong tin ca nhan
(trong d6 c6 ddng bd nat 1énh tiy chinh custom commands xudng server khi ngudi ding
da dang nhap).

(2) Khong gian lam viéc (Workspace) va thwe hanh Turtle: Trang / dong vai
tro IDE web: soan ma Python véi CodeMirror, bang 1énh goi ¥ / kéo—tha mau (palette),
kich hoat chay thtr cap nhat vung Preview. Viéc thuc thi ma va v€ Turtle duogc thuc hién
trén trinh duyét nho Skulpt (Python tip con chay bang JavaScript), khong doi hoi cai
Python trén may hoc sinh va giam tai cho may chu & thao tac “Run” thuan preview.
Nguoi dung chwra dang nhap van c6 thé dung Playground (luu nhap cuc bo localStorage);
ngudi da ding nhap c6 ludng du an vai co ché nhap / canh bao khi thoat va tich hop goi
API bai hoc / dy an (lessonApi, authApi) theo thiét ké trang.

(3) Tra ciru ndi dung (Wiki): Puong dan /wiki cho phép tra ciru tai lidu tham

khéo, hd trg ngudi hoc tra ctru ct phap va khai niém trong qua trinh thuc hanh.

(4) API bai hoc (Backend): Ung dung lesson cung cidp ViewSet qua
DefaultRouter (chuan REST: danh sach/chi tiét bai hoc theo endpoint /api/.../lessons/),

phuc vu frontend tai noi dung hoc tap va quan ly dir liéu bai hoc phia server.

(5) Tac vu nén va real-time (theo cAu hinh dw 4n): Redis + Celery phuc vu cac
tac vu bat dong bo (nhu giri email/OTP, don dir liéu theo lich trong settings.py).
Channels + WebSocket dugc ciu hinh trong ASGI phuc vu cac kich ban tuong tac thoi
gian thyc (vi du diéu khién phién dang nhap) trong pham vi trién khai.
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Nhdn xét tong thé: Cac nhém chire ning ¢t 161 phuc vu ludng “mé link > hoc >
chay thr 2 (ding nhép) luu / quan 1y hoat dong théng nhét véi dinh huéng khong cai
dat moi truong lap trinh trén may tré. Cac churc nang phu thudce dich vu ngoai (email,
Supabase S3 cho avatar/luu trit d6i twong...) cAn cdu hinh .env diy di méi dat trang thai

“du tinh nang” trén moi truong that.
3.2.2. Ddnh gid vé phi chirc ning va chit lwong kj thudt

Hi¢u nang va kha nang mé rong: Thuc thi Skulpt tdn dung CPU phia client, phu
hop 16p déng ngudi hoc dong thoi & mire “chay thir c4 nhan”; tuy nhién thiét bj yéu hodc
trinh duyét cii c6 thé giy tré khi vong 13p 16n / v& phirc tap. Backend tép trung cho API,
xac thuc, CSDL nén dé nhéan rong theo chiéu ngang khi co reverse proxy, connection

pool, cache Redis hop 1y.
Bao mat: JWT, CORS, CSRF (theo cau hinh Django) tao nén tang bao vé API; véi

mo hinh chay ma Skulpt trén trinh duyét, rii ro “thi hanh ma tuy y trén server” dugc han
ché so véi mo hinh exec() Python phia backend, nhung van can gido duc nguoi ding va

kiém soét ndi dung nhing (XSS, tai script) theo chuan trién khai web.

Kha nang str dung (Usability): Giao dién workspace tach vung soan thdo va vung
xem hinh, c6 thong bao 15i than thién khi Skulpt bao 16i cti phap/16i chay; phu hop laa

tudi nho khi ¢6 huéng dan cia gido vién lan dau 1am quen.
Kha nang bdo tri: Tach Front-end (React + Vite) va Back-end (Django) giip nhom
phat trién doc 1ap ting phan, cap nhat API va giao dién theo phién ban.
3.2.3. Uu nhwoc diém
 _Du 4n s6 hitu nhiéu wu diém noi bat, truée hét 1a:

Miic do tiép can hoc tap thép khi nguo1 hoc chi can trinh duyét va duong link ma

khong phai cai dat Python hay IDE, qua d6 giam thiéu rdo can cong nghé ban dau.

Kha ning phan hdi truc quan nhanh nho Turtle chay truc tiép trén client vdi Skulpt
gitp hoc sinh dé dang quan sat mdi lién hé gitra Iénh va hinh anh, tao trai nghiém hoc

tap sinh dong.

Kién trac hé thong hién dai, sir dung Django, DRF, PostgreSQL, Redis/Celery va
ASGI, két hop véi frontend React duge module hoa theo trang, dam bao kha ning mo
rong va duy tri lau dai.

Tinh linh hoat cho nguodi dung ciing dugc chu trong, véi Playground danh cho
khach cho phép “thir ngay” trudc khi dang ky, ciing co ché hd tro c4 nhan hoa nhe thong
qua nat 1énh tiry chinh dong bo theo tai khoan.
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e Tuy nhién, du &n cling tdn tai nhitng han ché nhét dinh.

Skulpt chi 14 tip con ctia Python nén mét sé thu vién hoic hanh vi chua twong
duong hoan toan voi CPython + Turtle trén may tram, khién gido vién can lya chon bai

tap trong pham vi tuong thich.

Hi¢u nang con phu thudc vao chét lugng thiét bi client, dc biét khi chay céac doan

ma nang.

Viéc trién khai ddy du cac chic ning nhu email OTP, luu avatar trén S3 hay
WebSocket phu thudc nhiéu vao cdu hinh méi trudong va van hanh, d& phat sinh 16i néu
thiéu tai liéu noi bo. Ngoai ra, danh gia dinh lugng vé s luong hoc sinh va thang do
chuan trong bao cdo méi chi & mirc dé xuat, can dugc bo sung bang s6 lidu khao sat thuc

té dé tang do tin cay va tinh dai dién.
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KET LUAN

1. Tém tat két qua dat dwoc

Pé tai “Xay dung hé théng hd trg tré em hoc lap trinh vé ddi tuong voi thu vién
Turtle ctia Python” d3 hoan thanh viéc nghién ctru 1y thuyét nén tang vé gido duc lap
trinh truc quan, dic diém nguoi ding nho tudi va vai tro cua Turtle trong viée giam do
triru trgng cua 14p trinh vin ban. Dong thoi phan tich, thiét ké va hién thyc hoa mot ing
dung web véi kién tric tach 16p phu hop thuc tién trién khai.

V& mit ky thuat, nhom di xay dung backend trén nén Python — Django, két hop
Django REST Framework cho cac API phuc vu dang ky, dang nhap, quan ly nguoi dung,
bai hoc, mi ngudn va san pham thuc hanh; str dung PostgreSQL lam co sé dit liéu, Redis
cho bd nhd dém va ha tang hang doi, Celery cho tac vu nén (theo thiét ké hé thong), va
Daphne/ASGI dé phuc vu tng dung dong thdi hudng téi kha ning mé rong. Frontend
duoc xay dung bﬁng React va Vite, cung cép giao dién than thién, hd tro soan thao ma,
thue thi va quan sat két qua vé trong méi trudng trinh duyét. Nho hinh thirc web, tré em
va nguoi hoc chi can truy cap bang duong link, khong phai cai dit Python hay IDE trén
may ca nhan, gitp ha thap rao can trién khai trong 16p hoc va tai nha.

Vé mit chirc nang va giao duc, hé théng tich hop céac hoat dong hoc — thuc hanh
xoay quanh Turtle, c6 kho bai hoc/bai tdp va co ché luu — quan 1y san pham theo tai
khoan (trong pham vi d3 thiét ké), hudng toi muyc tiéu phat trién tu duy logic, sing tao
va k¥ ning giai quyét van dé. Cong trinh con thé hién quy trinh phan tich yéu cau, mo
hinh héa UML, trién khai va kiém thir, dap ng yéu cau mot dé an NCKH c6 tinh tmg
dung va tai 1ap cao.

2. Han ché cia dé tai

Mic du da dat dugc nhitng két qua dang khich 18, dé tai vin con ton tai mot s6 han
ché nhét dinh do gidi han vé thoi gian va nguén luc thuc hién:

Thir nhat, pham vi kién thtc 1ap trinh trén nén Turtle duoc gidi han & mirc nhap
mon — trung binh (diéu khién rua, hinh hoc co ban, 1ap, r& nhanh, ham don gian...), chua
bao quat toan bd ndi dung Python hay lap trinh huéng dbi twong nang cao.

Tht hai, chat lugng trai nghiém phuy thudc nhiéu vao ha téng mang, céu hinh may
chu va sb ngudi truy cip dong thoi; khi tai cao co thé anh hudng dén d6 tré thuc thi va

phan hoi giao dién, can toi wu va chién lugc trién khai riéng khi mé rong quy mo.
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Thr ba, danh gid hiéu qua gido duc moi ding & mue thir nghi€ém trong pham vi
nhom (kiém thtr chirc ning, khao sat/danh gia trai nghiém véi ¢d mau han ché), chua co
thiét ké thuc nghiém su pham quy mo 16n, kéo dai nhiéu thang trén nhiéu co sé gido duc
dé suy ra két luan mang tinh dai dién toan qudc.

Tht tw, hé théng phu thudc dich vu ngoai (nhu luu trir dbi twong trén kho S3 tuong
thich, email OTP...) nén khi thiéu cau hinh hoic gian doan dich vu, mét s chirc ning
phu c6 thé bj anh hudng; dong thoi yéu cau an toan khi cho phép nguoi dung chay ma
(kiém soat tai nguyén, sandbox, giéi han thu vién...) can dugc cung cb lién tuc trong
cac phién ban sau.

Thi ndm, giao dién va nodi dung van c6 thé tinh chinh thém cho kha ning tiép can
(Accessibility), thiét bi man nho va da ngdn ngir (néu mé rong dbi tuong), chua khai
thac hét cac tiéu chuan thiét ké danh riéng cho tré khuyét tat hodc lira tudi rat nho.

3. Hwéng phat trién trong twong lai

Dua trén nhiing két qua dat dugc va nhitng han ché con ton tai, nhom dé xut cac
huéng phat trién va mé rong hé thong trong giai doan tiép theo nhu sau: Vé san pham,
can tiép tuc hoan thién t6i uu hiéu ning (cache, hang doi, gii han tai nguyén khi thuc
thi ma), dong thoi ting cudng bao mat va giam sat (rate limit, logging, phan quyén chi
tiét), ciing nhu bd sung bang diéu khién danh cho gido vién véi cac chirc ning quan 1y
16p hoc, bai tap va thong ké tién do, kém theo co ché chdm diém va phan hoi 16i ¢t phap
than thién véi tré. Vé su pham, dinh hudng xay dung 16 trinh hoc ca nhan héa (adaptive
learning), ap dung gamification voi diém sd, huy hiéu va thtr thach theo tuan, dong thoi
phat trién ngan hang bai tap phan ting rd rang hon kém goi ¥ timg bude (scaffolding).
V& trai nghiém ngudi dung, hé thdng s& dugc phat trién theo huéng PWA/ti wu cho
thiét bi di dong, hd tro ché do6 16p hoc (chia sé man hinh két qua), cai thién trg nang va
tich hop hudéng dan ngay trong khong gian 1ap trinh. Vé nghién ciru, nhom du kién t6
chtrc thue nghiém su pham c6 dbi ching véi thang do chuan héa (muc do hing thi, kha
ning hiéu khai niém, thoi gian hoan thanh bai), dong thoi cong bd bo dir lidu va quy
trinh tai lap dé cong dong c6 thé mé rong nghién ctru. Cudi ciing, vé trién khai, hé théng
s€ duoc hoan thi¢n quy trinh CI/CD, bao mat HTTPS, co ché sao luu — phuc hi co sé
dir liéu, va mé hinh da tenant cho phép nhiéu truong/Iép cing st dung trén mot nén

tang, phuc vu muc tiéu pho cap thuc té.
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Nhin lai toan b qua trinh thyc hién, dé tai “Xay dung hé théng hd trg tré em hoc
1ap trinh v& d6i twong véi thu vién Turtle ciia Python” khong chi 1a mot san pham phan
mém hoan chinh ma con 1a mot hanh trinh hoc tap va trudng thanh thyc sy ciia cd nhom
nghién ctru. Thong qua qua trinh ndy, nhém da van dung tong hop kién thirc tir phan
tich thiét ké hé thong, 1ap trinh web hién dai dén thiét ké trai nghiém nguoi dung cho
d6i tugng dic thi 1a tré em. D con nhitng han ché can khac phuc, nhom tin tuéng rang
san pham di dit nén moéng virng chic cho mot huéng di c6 gia tri trong linh vuc gido
duc cong nghé cho thé hé tré tai Viét Nam. Véi nhirng hudng phat trién da duoc dé xuit,
hé thong co tiém ning tré thanh mot cong cu gido duc STEM thiét thyc, gop phan thu
hep khoang cach giita 1ap trinh khdi va lap trinh vin ban, dong thoi khoi day niém dam

mé cong nghé cho tré em theo phuong cham “hoc ma choi, choi ma hoc”.
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