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I. MO DAU

1. Ly do chon dé tai

M&di nam, B Gido duc Pao tao Viét Nam td churc thi hoc sinh
gioi cap qubc gia danh cho hoc sinh cac truong trung hoc phd thong
tham gia theo tirng mén hoc nhu Tin hoc, Todn hoc, Vat 1y, Hoa hoc,
Sinh hoc, v.v...Dé t6 chirc cho hoc sinh tham gia ky thi hoc sinh gioi,
cac trudng trung hoc phd thong thanh 1ap doi tuyén cho mdi mén thi
va giao cho mdt gido vién phy trach voi chirc danh huan luyén vién.
M&i huén luyén vién c6 nhiém vu tuyén chon doi vién va huin luyén
chuyén sau theo yéu cau cta ky thi trugc khi tham gia cudc thi.

Cong viéc thanh 14p va huén luyén doi tuyén dang 4p dung tai
nhiéu truong gom:

1. Tuyén hoc sinh gi6i vao cac doi tuyén hoc sinh giéi du thi hoc
sinh gioi cap qudc gia theo tirng mon thi.

2. Ngay sau thanh 1ap duoc doi tuyén, huin luyén vién t6 chirc
huén luyén d6i vién dé dy thi.

Vi nhirng yéu ciu vé thanh tich cua truong va nhitng thach thic trong
cong tac tuyén chon va huin luyén d6i vién doi tuyén, luan an da dat
ra cac nhiém vu nghién ctru:

- Lam thé nao hiéu duoc cac yéu td nang lyc can ¢ cua mot thi
sinh tham du ky thi hoc sinh gi6i cAp quc gia cia mén thi ma
d61 minh s€ du thi?

- Lam thé nao dé tuyén chon dung hoc sinh giéi c6 ning luc dap
g ding yéu cau cta ky thi hoc sinh gioi cdp qudc gia?

- Ap dung phuong phap nao dé huin luyén ning cao ning luc
clia d6i vién dap ung dung yéu cu cua dé thi hoc sinh gioi
cap qubc gia?

2. Muc tiéu ctia luin an
Muc tiéu nghién ciru: Luin 4n xay dung quy trinh tuyén chon

ddi vién va huan luyén doi tuyén hoc sinh gioi mon Tin hoc ciia mot
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truomg trung hoc phd thong dé tham dy ky thi hoc sinh gidi cdp qubc

gia mon Tin hoc véi ky vong thing dwoc nhidu giai, dua trén tiép can

hoc may va truc quan hoa dir li€u trong khoa hoc may tinh.

Noi dung nghién cvru:

Phén tich cac yéu t ning luc cta nhiing thi sinh di thing giai
(winners) va nhiing thi sinh da khong thing giai (nonwinners)
trong nhitng ky thi trudc dé mé hinh hoa toan hoc mdi ngudi
nhu mét vector trong khong gian nhiéu chiéu, mdi chiéu biéu
dién mot bién nang luc.

Xay dung thuét toan va quy trinh tuyén chon hoc sinh giéi vao
doi tuyén hoc sinh giéi mén Tin hoc cua mét trudng trung hoc
pho théng dé tham dy ky thi hoc sinh gioi cap qudc gia mon
Tin hoc.

Xay dung mo hinh hoc kham pha c6 hudng din bang ki thuat
truc quan ¢ danh gia hiéu ning cua ting bai giang dbi véi doi

tuyén va gido vién huan luyén doi tuyén.

3. Doi twgng nghién ctru ctia ludn an

Ning lyc thi sinh cac trudng trung hoc phd théng da timg tham
gia giai hoc sinh gioi cap qudc gia mon mén Tin hoc.

Dit liéu gido duc (Educational Data) vé ning luc hoc sinh.
Céc tiép can hoc may (machine learning) dé khai ph4 dit liéu
gido duc (EDM: Educational Data Mining)

Ly thuyét hoc tap va md hinh hoc kham pha (DL: Discovery
Learning)

Nguyén 1y tiép nhan thong tin va kién tao kién thirc cua con

nguoi (hoc sinh).

4. Pham vi nghién ciru ciia luan an

Dir liéu nghién ctru lién quan thi sinh thing giai va thi sinh
khong thing giai cAp qudc gia mon mén Tin hoc cua 3 nim

trudc gan nhat.



3

Dic trung ning luc hoc sinh gdm nhimng dic trung hoc tap
(learning features) va nhiing dédc trung phi hoc tép (non-
learning features) duoc phan tich thanh nhiing bién ning luc.
M5 hinh hoc kham phé c6 huéng dan dé huan luyén doi tuyén
hoc sinh gidi mén Tin hoc ciia mdt truong trung hoc phd

thong.

5. Phwong phap nghién ciru

Phuong phdp phén tich — tong hop. Phuong phap phan tich
duogc ap dung dé phén tich ning luc cia mdi hoc sinh nhu 1a
mét vector ning lyc nhiéu bién. Phuwong phap phan tich - tong
hop duoc ap dung dé cAu trac bai hudéng dan cho hoc sinh theo
mo hinh hoc kham pha c6 huéng dan truc quan.

Phuwong phap mo hinh hoa toan hoc. Phuong phap moé hinh
héa toan hoc dugc ap dung dé mo hinh héa nang lyc cua mot
hoc sinh nhu mot vector nang luc trong khéng gian nang luc
nhiéu chiéu.

Phuong phap hoc may. Luan an ap dung phuong phap hoc
may ¢ giam sat va dé xuat thuat toan Winner-domain dé tim
ra nhirng d6i vién tiém ning tir nhitng tng vién du tuyén 1a
hoc sinh gidi cia toan truong.

Phuong phdp cdy quyét dinh. Luan 4n ap dung phwong phap
cdy quyét dinh véi thut toan Winner-domain va Winner-
cosin (cosine similarity) dé quyét dinh chon doi vién doi tuyén
tur tap ung vién.

Phuong phdp todn hoc. Phuong phép toan duoc ap dung dé
xay dung tép dir li¢u dataset.

Phuong phdp Idp trinh. Phan mém Python duoc sir dung dé
thiét 1ap cac chuong trinh ap dung cho cong trinh.
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Phuong phap khao sat. Phuong phap khao sat duoc ap dung
dé xay dung bd cau hoi (Questionnaire) va web Google Forms
duogc st dung dé thu thap dit lidu.

Phuwong phap thuc nghiém. Phuong phap thuc nghi€ém duogc
ap dung cho thuat toan Winner-domain dé timra do1 vién tiém
nang tir nhitng tng vién la hoc sinh gidi cua trudong va thuat
toan Winner-cosin véi cdy quyét dinh dé chon d6i vién doi

tuyén tir nhitng d6i vién tiém ning.

6. Cac dong gop ciia luan an

6.1. Két qua nghién ctru ndi dung 1

Phuong phap bién soan cau hédi khdo sat dinh tinh, don gian.
Phuong phap thanh 14p cac bién ning lyc va dinh luong céc
hdi dap khao sat dinh tinh.

Dataset nhing thi sinh da tham gia ky thi hoc sinh gioi cap

quoc gia moén Tin hoc.

6.2. Két qua nghién ctru ngi dung 2

Thuat todn Winner-domain xac dinh vuing nang luc cta céc
winners trong khong gian ning lyc nhiéu chiéu dé tim ra
nhitng ddi vién tiém ning tir nhitng tng vién 1a hoc sinh gioi
cua toan truong,

Tiép can cdy quyét dinh v6i thuat toan Winner-cosin xac dinh
tuong dong theo hudng ning lyc cta timg doi vién tiém ning
véi tht ca winners trong Winner-Dataset dé chon ra do1 vién

doi tuyén.

6.3. Két qua nghién ciru ndi dung 3

Luan 4n xdy dung md hinh hoc khdm phé4 c6 huéng dan truc

quan va dé xuat ti€p can danh gia hiéu nang cua bai giang ap dung cho

md hinh ddi véi timg bai giang ctia thiy hudéng dan.

7. Cau truc luan an
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Luan an duoc thiét ké gém phﬁn mo déu, bdn chuong ndi dung,
va phan két luan. Cudi luan an 1a danh muc cac cong trinh cia tac gia
dugc cong bd quéc té, danh muc cac tai liéu tham khdo, va phu luc
thuc nghiém. Cu thé, noi dung cua cac phﬁn duogc tom tit nhu sau:

Phan mé diu: Ludn 4n gi6i thidu bdi canh phat sinh dé tai v6i 3
thach thtrc can nghién ciru.

Chuwong 1 trinh bay tdng quan cac cong trinh, Iy thuyét vé& khai
pha dit liéu gido duc va hoc kham pha duogc lién quan trong nghién
cuu.

Chuong 2 thiét ké dataset 1a tap ning lyc cua nhiing thi sinh da
thing giai (Winners) va nhimng sinh khong thing giai (Nonwinners)
ctia 3 nam lién trude ky thi. Dataset dugc thiét 1ap theo quy trinh: Phan
tich cac yéu td dic trung ning luc (ndng luc hoc tip va ning luc phi
hoc tdp) = Mo hinh héa nang lyc nhu mdt vector toan hoc nhiéu bién
- Thiét k& bd cau hoi khao sat (Questionnaire) = Thu thap hdi dap
dinh tinh - Luong hoa cac hoi dap = Dinh lugng céc tap bién ning
Iwc cua khong gian ning luc va dinh lwong cac bién cua ting vector
nang lyc ciia nguoi duge khao sat > Thiét 1ap dataset. Ludn an da bién
soan cau hoi dinh tinh dé khao sat nang luyc nhitng thi sinh da tham du
cac ky thi hoc sinh giéi Tin hoc cdp qudc gia trong 3 ndm lién trudc
cho 2 ky thi hoc sinh gi6i Tin hoc cip qudc gia nim hoc 2023-2024
va 2024-2025, va nhiitng tmg vién dy tuyén v6i yéu cau hoi dap hoan
toan dinh tinh. Ludn 4n d& xut tiép cdn ma tran hdi dap va khdi 3D
hoi dap dé luong hoa cic bién ning lyc va cac vector nang luc cua
nguodi dugc khao sat. Vi nhitng vector nang luc ctia nhitng thi sinh
du thi hoc sinh giéi Tin hoc cip qudc gia cta 3 nam lién trude cho 2
ky thi hoc sinh gidi Tin hoc cip qudc gia ndm hoc 2023-2024 va 2024-
2025, luan 4n d4 1an luot thanh 1ap duoc Dataset 2024 va Dataset 2025,

moi Dataset gdm Winner-Dataset va Nonwinner-Dataset.
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Chuong 3 trinh bay tiép can tuyén chon doi vién véi 2 giai doan:
Ung vién du tuyén = D6i vién tiém nang > Doi vién doi tuyén. Luan
an ap dung tiép can hoc may c6 giam sat dé thanh lap cac Winner-
domains va dé xuét tiép can Winner-domain tot tir nhiéu Winner-
domain dé chon nhiing tng vién dy tuyén vao doi tiém ning, va dé
Xuét tiép can Winner-cosin voi do tuong ddng cosin cing voi cay
quyét dinh dé tuyén chon doi vién doi tuyén tir doi vién tiém ning.

Chuong 4 trinh bay tiép can hoc kham pha va cac nguyén 1y tiép
nhan théng tin, kién tao tri thirc ciia con ngudi dé dé xut mo hinh hoc
kham ph4 c6 huéng dan truc quan 4p dung trong hoc nhom va huéng
dan nhom dé huin luyén doi tuyén. Luan 4n ciing xay dung tiép can
tinh hi¢u ning ctia mdt bai giang 4p dung md hinh.

Phan két ludn: Luan 4n tom tit cac dong gop chinh cia tac gia

trong luan 4n va nhiing ndi dung s& dugc phat trién tiép.

II. NOI DUNG LUAN AN

CHUONG 1. TONG QUAN LY THUYET VA NGHIEN CUU
VE KHAI PHA DU LIEU GIAO DUC VA HQC KHAM PHA
PUQC LIEN QUAN TRONG LUAN AN

Nhitng cong trinh khoa hoc lién quan chi dé luan 4n 1a nhing
nghién ctiru vé nang lyc va dit liéu nang lyc hoc sinh, nhiing thuét toan
phan hoach d6i twong thanh 2 nhém theo dic trung. Cac cong trinh
nghién ciru duge lién quan theo cac chu dé:

- Dt li¢u gido duc.

- Khai pha dit li¢u gido duc nhu support vector machine (SVM),

cdy quyét dinh, phan cum K-mean, xu 1y dit liéu.

- Nguyén ly thu thap thong tin va kién tao tri thirc ciia con

ngudi; cic md hinh, tinh chét va phuong phép hoc kham pha

va hoc kham pha c6 huéng dan.
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CHUONG 2. DATASET NANG LUC THi SINH
THAM GIA CAC KY THI HQC SINH GIOI

2.1. Gioi thiéu

2.2. Cdc yéu t6 nang lwc thi sinh

2.3. Cau hoi khao sat (Questionnaire)

2.4. Thu thdp dir liéu

2.5. Tien xit Iy di liéu

2.6. Dinh heong tdp gid tri cdc bién nang hec ciia khéng gian nang hec
2.7. Dinh lwong gid tri cdc hop phan phi hoc tdp ciia vector nang lic
cua nguwoi duoc khao sat.

2.8. Dataset

2.9. Két ludgn chiong 2

Tém tit nhitng ndi dung chinh ciia chwong 2

Khi khao sat nhiéu cong b qudc té vé nhitng nghién ciru lién
quan dir li€u gido duc ap dung EDM (Educational Data Mining), tac
gia chua thay c6 cong trinh str dung chung Dataset. Co truong hop,
trong mot nghién ctru ¢6 nhiing Datasets dugc thiét 1ap riéng cho cac
bai toan khac nhau. Khao sat ndi dung cia nhitng cong trinh nay co
thé hiéu rang Dataset can phai dugc thiét 1ap phu hop v6i muc tiéu
nghién ctru, moi truong gido duc, déi tugng nghién ctru, thoi gian
nghién ctru va ngudi dung két qua nghién ctru. Nhimg Datasets cta
céc nghién ctru ciing khac nhau vé sb bién dir lidu, sé6 miu dugc st
dung trong cac cong trinh tir vai trim miu dén vai ngan miu, khong
gidng nhau.

Luan 4n d3 tién hanh nghién ctru cac yéu té ning luc tic dong dén
két qua thi ciia thi sinh tham gia ky thi hoc sinh gioi gom cac dic trung
nang luc hoc tap va cac dic trung nang luc phi hoc tap. Tt do, ludn an
d3 mo hinh héa mdi thi sinh, mdi doi vién nhu mot vector toan hoc

nhiéu bién, bién nang luc hoc tap va bién nang lyc phi hoc tap, trong
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khong gian nang luc nhi€u chiéu, moi chiéu bi€u dien mdt bién nang
lyc. Luan 4n da phan tich mdi dic trung ning luc thanh nhiéu cau hoi
khéo sat don gian, trd 161 dinh tinh, dé va nhanh, moi cau c6 nhi¢u dap

an danh du tic (X), dugc 4nh xa vao mé hinh nhu mét bién nang luc.

Phan tich cic yéu té tac dong ning lyc cta thi sinh
(nang lwc hoc tap & nang luc phi hoc tap)

N

Bién soan questionnaire
Mbi yéu t6 tac ddng nang lwe dwge phan tich thanh mdt hodc nhiéu cau héi khao sat

Questionnaire

Thu thap dir liéu
Google Forms

J

Hoi ddp questionnaire
cua nhitng ngu&i dugc khao sat

Tién x& Iy cac hoi dap va mé hinh héa hoi dap cia mdi cau héinhw
mdt thanh phan cla vector ning luc clia ngwdi dwgc khdo sat

A

Lwgng héa cic gia tri chia nhirng bién dic trwng nang lwc clia khdng gian ndng lwc
Lwong héa gia tri clia nhitng thanh phin vector ning lwc clia ngw i duwgce khao sat
Reply matrix & Reply 3D cube

N}

Tap vector ning lyc clia nhitng ngudi dwgc khdo sat

y

Dataset nhi*ng thi sinh da tham gia cac ky thi
hoc sinh gidi tin hoc gan day

Winner-dataset Nonwinner-dataset

Hinh 2.1 Quy trinh thiét lgp dataset ciia ludn dn
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Lu4n 4n da thu thap hdi dap khao sat, tién xtr 1y, dong thoi dé xuét
céc tiép can ma tran hdi dap (Bang 2.5) va khdi 3D hoi dap (Hinh 2.2)
dé lugng hoa cac vector niang luc trong khong gian ning luc nhiéu
chiéu. Dataset (Bang 2.7) dugc thanh 1ap tir két qua thu thap va xu ly
nay, véi mdi mau d3 dugc gan nhan san 1a winner hodc non-winner tir
ngudi duge khao sat. Quy trinh thiét 14p dataset duoc trinh bay nhu
hinh 2.1.

@ @ @ @ @ @ ® o
Gia tri sé ctia nhitng
dac trung nang luc phi hoc tap

™
—o—90—0— 3
oo

Dic trung ndng lyc phi hoc tip

Fao I

Hinh 2.2. Khéi 3D hoi dap - dinh luong cac gid tri cua cdc bién ddc trung
nang luc phi hoc tdp Fiq, Fy, .., F4
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Bang 2.5. Ma trén hoi ddp vé nang luc phi hoc tdp s=19,20,..,40 ciia nguoi
dwoc khdo sat m| m=1,2,...M.

a m m Jm m m m
Cauld [y | by | cfy | dig | €9 | JSig

~ m m .m m
Cau20 | ayy | by | ¢y | dno

~ m m m m m m m m
Cau2l | ayy | by | 31 | day | a1 | fo1 | &21 | i

m m m

™ m m
Cau22 | ay | by | ¢y | dy | exn

™ m m m m
Cau23 | ay | by | ¢ 23

~ m m m
Cau24 | ay, | by | coy

~ m m
Cau2s | a5 25

~ m m m
Cau 26 | aq 6 | Co6

A m m m m m m m m
Cau27 | ay; | byy | ¢y | dy7 | €x7 | fo7 | 827 | M7

™ m m m m
Cau28 | ay | byg | cp5 | dng

Cau29 | afy | bl

™ m m
Cau 30 | ay, 30

Cau3l | a3 | b3

~ m m Jm m m m m m -m
Caud2 | ayy | by | c3p |dyy | ey | f3o | 832 | h3a | I3

Jm m "m m

~ m m m m
Cau33 | azy | b3z | ¢33 | ds3 | e33 | fa3 | 833 | I3

Cau34 | ayy | by

A m m ,m m
Cau3s | a5 | bys | ¢35 35

~ m m m
Cau 36 | azq 36 | C36

A m m Jm m
Cau37 | a3y | byy | 37 | dyg

n m

™ m m
Cau38 | axg | byg | 35 | dig

N m m m m m
Cau39 | ayg | b3y | C39 | d3g | €39

A m m Jm m m
Caudo | ayy | by | a0 | dag | a0
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Bang 2.7. M6 hinh dataset

Nguoi duge fi . fis fio . . fao
khao sat m
m=1 fi 11 f410
m=2
m =M fi 1M f41\61

Két luén chwong 2

Luan 4n di d& xuit tiép can xdy dyng Dataset linh hoat (smart
dataset) pht hop voi yéu cau thanh 14p doi tuyén du thi cac giai khac
nhau. Tiép can thanh 1ap dataset linh hoat cung cip quy trinh thanh 1ap
tap dir li€u nang luc ctia céc thi sinh tham du céc ky thi hoc sinh gioi.
Quy trinh c6 thé dugc ap dung dé thanh 1ap cac doi tuyén theo ting
moén hoc khic nhau, theo timg ky thi khac nhau, va theo cac cp thi
khac nhau. Hai Datasets trong ludn an nay thyc hién muc tiéu tuyén
chon va huén luyén doi tuyén Tin hoc dé tham dy ky thi hoc sinh giéi

cap qudc gia nam 2024 va 2025.

CHUONG 3. TIEP CAN HQC MAY
PE CHQON HQC SINH GIOI VAO PQI TUYEN
DU THI GIAI HQC SINH GIOI QUOC GIA

3.1. Gioi thiéu

3.2. Nhitng cong trinh nghién cuu duoc lién quan

3.3. Phat biéu bai todn

3.4. Thiee nghiém va danh gia két qua dp dung ndm hoc 2023-2024,
2024-2025,

3.5. Két lugn chwong 3

Tém tit nhirng ndi dung chinh ciia chwong 3
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Cau héi nghién ciru
Ung vién nio c6 nhiéu kha ning thing giai ?
M0 ta bai toan
Input:

- Tap winners, goi 1a winner-dataset W={w,.,Wy}. Méi
winner W, dugc biéu dién nhu mot vector todn hoc trong
khong gian ning lyc S chiéu.

- Tép nhiing thi sinh d3 tham gia cac ky thi ma khong thing
gidi, nonwinner-dataset U = {u,,..,u,,}. Mdi nonwinner U,
dugc biéu dién nhu mét vector toan hoc trong khong gian
ning lyc S chiéu.

- Tap nhiing ng vién X = {x,,..,x,} mudn tré thanh doi vién
do6i tuyén. Mdi tmg vién X; duoc biéu dién nhur mot vector
toan hoc trong khong gian ning luc S chiéu.

Output:
- Téap nhiing tng vién dugc chon lam do6i vién doéi tuyén
Zteam=A{z,..,Z ;. }
Phase 1: Ap dung tiép cin Winner-domain
Input:
W={w,,..,wy}
U={u,,.u,}
X={x;,., X}
Output:
Tap nhitng d6i vién tiém ning: Y={y,,..y.}| K <N
Solution:

Tiép can Winner-domain dugc thanh lap theo qui trinh hinh
3.1 ¢6 céc tinh chét:
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- Trong tim w? cua tip huln luyén: w? =[f/;.;f2;.;fL ]

- Béankinh R” cuatip hudn luyén: R =d’, (W’ ,wP),Vi

véi df, =d(w? WP =|(f. 1) +.+(fg, —F5,)

- Goc  hudng ¢  cua tap hudn luyén V7
wi.wl P £F +. +10 AL+ +f0 L,

S.CS.1

(W2IWE | 6202+ + 822 (7 +.+ (6L,

Q
Q
77]

Il

Nhitng Winner-domains D?(w?,R?,6F) v&i R = a; .R? duge
danh gia bang cac hé s6 TP, FP, FN cua unnormalized confusion
matrix (Bang 3.1). Nhitng Winner-domains c6 TP cao, FP thip, FN
thdp va khong chira bat ky mot nonwinner u,,,vu, € U|m=1,..M nao
la  nhimg domains 16i, goi 1a Good Winner-domain
Dg?,u,, € Dg?\m=1,..,M|q=1,2,..:

- Trong tim w” cua tap huan luyén V? ={w,,..w,}| p=12...

- Bankinh R} = R" v6i a, <1|k=12,.

- Goc huéng 67 <60” =), |Vii=1.,I7 v&i I} 1asb

mau ctia Winner-domain D? [k =1,2,..
D¢ phiic tap cua thuat toan Winner-domain algorithm dugc tinh:

O(P.K(N+M).S)
T(n)=0(P.K.(N+M).S)

Table 3.1. Unnormalized confusion matrix

Testing data set Conclusion: Win Conclusion: Non win

(column 1 of matrix) (column 2 of matrix)

Win class (line 1 of | TP : The number of FN': The number of

matrix .
) instances V;,V; €V | instances v,,V, €V are

V={v,i=L.,I}
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are predicted: TRUE predicted FALSE
POSITIVE NEGATIVE (missed)

Non win class (line2 | FP : The number of TN : The number of
of matrix)

U={u,,j=1,..J}

instances W% €U | jgances u,u; €U are

are predicted FALSE predicted TRUE
POSITIVE NEGATIVE

Két qua cia tiép can Winner-domain 1a tap cic doi vién tiém ning
Y={yu Vi H K <N

( Dataset )

Wlnner Dataset Nonwinner-Dataset
W = {WI, SWyt U= {u,, LU}

Randomly separatmg many times Randomly generating
p=1,2,.. many times p=1,2,..
- N ) .
Training set Winner Testing set | | Nonwinner Testing set

|p=12. Ulylp=12.

Y

Rp =akRp .
a, i]|k:1,2,.. Gestmg set=VE, OUP |p=1,2,.>

D7 (w?,RP,60)=> TP,FP,FN,TN|p=1,2,..|k=1,2,..

v

Good Winner-domains
Dg?,u,, ¢ Dgllq=1,2,..|m=1,..M

tcst

VZ(wP,R?,07)
. J

Winner-
domains

Hinh 3.1. Quy trinh thiét lgp Winner-domain tot
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Phase 2: Ap dung tiép cin Winner-cosin. Tiép can Winner-cosin
danh gia d6 twong ddng cosin cia ting doi vién tiém ning véi Winner-
dataset.
Input:
Tap cac doi vién tiém ning Y={y,,..y}| K <N
Output:

Tép céac doi vién dugc chon Z={z,,..,z,,. } | Kteam < K
Solution:

Do tuong dong cosine ciia mot doi vién ti€ém nang véi mot winner:
Yk 'Wn

’ Yk ‘ Wn ’

£ 08, £, +.+1fs, £,

S P B P (£

Do twong dong cosine cua mét ddi vién ti€ém nang véi Winner-dataset:

CosinSimilarity(y, ,w, ) =cosg, , =

,Vk,n

e ] & )
CosmSlmﬂanty(yk,W)zcos(yk,w):_z YW, Vk
Ny llw, |

Thuét toan cdy quyét dinh chon Kream do6i vién tiém ning c6 doi

tuong dong cosine voi Winner-dataset cao nhat.

- Thuit toan Bubble sort anh xa tip Y={y,,...¥x } vao tip Z:
Y={y - Yi} > 2=z, 2 } | c0s(z,, W) 2 ... 2 cos(z., W)

- Chon Zteam={z,,..,z,,,,, } | Kteam < K

Kteam
Két luan chwong 3

Ap dung tiép can hoc may, chuong 3 dd xay dung so dd quyét
dinh chon d6i vién tir nhitng hoc sinh Gng vién trén co sé mo hinh hoa
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nang lyc moi hoc sinh 1a mot vector nhiéu chiéu, moi chiéu biéu dién
mot bién nang luc trong khong gian nang luc nhi€u chiéu. Luan an de¢
xuat cac ti€p can danh gia do twong dong ctia ing vién véi cac winners

cua vai nadm trudc gan nhat:

Input
Ungvien X={x;,..X;}
Winner-dataset W

S8 lvgng doi vién can tuyén chon Kream

Loai bo

x, €3Dg? |g=12..]1=1,..L

X, >y €YY ={y,..yx} | K<L

v

Winner-cosin cos(y, W)|k=1,...K

Z:{Z]auaz[(}<_Y:{y]9"9yK} véi

cos(z;, W) =cos(z,,W)=...2cos(zg, W)

SV Z=1{z,,..,24}

Y

Output
Tap doi vien dugc chon

Zteam ={2,,...,Z g10um | Kteam<K

K&t thac

Hinh 3.2. Qui trinh chon dgi vién tir tdp ung vién
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Bang 3.32. So sanh cdc mé hinh tuyén chon dgi vién bang két qua ciia

2 ky thi hoc sinh gioi cdp quoc gia mon Tin hoc nam hoc 2023-2024 va nam

hoc 2024-2025
Tiéu chi so sanh 2023-2024 2024-2025
M0 hinh MO0 hinh
Winner- |Mo hinh| Winner- | M5 hinh
Ky thi ndm hoc domain |Random| domain |Random
ket hop Forest | kéthop Forest
'Winner-cosin 'Winner-cosin
{boi Viél} da d}IQC choq theo md
hinh truyén thong} = {Ung vién 10 10
input ctia cac m6 hinh mdy tinh}
S0 tmg vién duge chon lam doi 05 08 06 08
vién hodc dy doan thang giai
S0 doi vién thuc t€ thang giai 05 05 06 06
Ti 1¢ chon dung hodc doan o 62.55 o 75.0
ding thang giai: TPR 100% % 100% %
Ti 1¢ chon nham hodc doan o o o o
nham thing giai: FPR 0% 0.6% 0% 0.5%
Ti 1€ bd sot: FNR 0% 0% 0% 0%
Ti 1¢ danh gid hodc doan ding o o o o
khong thang gidi: TNR 1% 0.4% 1% 0.5%

Véi s0 lugng tng vién rat nhi€u so voi sO lugng doi vién can

tuyén, ludn 4n khong gan nhan tung Gmg vién ma ap dung chicn lugc

“tha b6 lai hon chon nhAm” dé quyét dinh chon g vién c6 kha ning

cao nhat vao ddi tuyén vi muc ti€u thang giai. Nghién ctru da duoc ap

dung thue nghiém tai mot trudng trung hoc phd thong c6 két qua tdt

hon so v6i nhitng ndm trude khi chwa 4p dung két qua nghién ctru cia

luan an.

Thuc nghiém 4p dung cho ky thi ndm hoc 2023-2024 véi dataset
2024 va tap ung vién 2024 1a nhiing doi vién 2024 da chon theo
phuong phép truyén théng; ky thi ndm hoc 2024-2025 véi dataset 2025
va tap ung vién 2025 1a nhitng d6i vién 2025 da chon theo phuong
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phap truyén thong. Bang 3.31 and 3.32 so sanh két qua ctia nhiing tiép

can tuyén chon doi vién Tin hoc.

CHUONG 4. TIEP CAN HQC KHAM PHA CO HUONG DAN
TRU'C QUAN PE HUAN LUYEN DQI TUYEN

V& phuong phap huén luyén, Bo Gido duc Pao tao dang day
manh dy an STEM trong cac chuong trinh phd théng nham hudng téi
giang day két hop cic moén khoa hoc (science), cong nghé
(technology), k¥ thuadt (engineering), va toan (mathematic) voi
phuong phéap dat nguoi hoc vao trung tdm qui trinh day va hoc. Muc
tiéu ctia STEM khong phu hop véi viée hudn luyén doi tuyén theo timg
mon hoc. Hoc kham pha c6 huéng dan (guided-discovery learning) 1a
tiép can phu hop dé huén luyén doi tuyén vi doi vién duoc phat trién
tinh doc 1ap trong tu duy va hoat dong hoc tap dé tham gia ky thi hoc
sinh gi6i cip qudc gia.

4.1. Hoc khdm phd c6 hwong dan. Hoc kham phéa c6 huéng dan phat
trién tir Iy thuyét hoc kham pha dé ap dung trong cac co s& gido duc
theo m6 hinh 3 hop ph?ln: nguoi hoc, tai liéu hoc tap, nguoi day.

4.2. Hoc khdam phd c6 hwéng dan triee quan. Hoe kham pha c6 hudng
dan tryc quan phat trién tir mo hinh hoc khdm phé c¢6 huéng dan véi

bai gidng truc quan, ciu trac nhu hinh 4.1, hinh 4.2.

Két qua Kiém tra
Nguoi hoc hoc tap

,V| Thoéi quen
Kién thic Kich hoat

<>

6 san day
\| K§ nang :

A

Truyén thong

Bai gidng

Hinh 4.1. Cdu triic ciia hé thong hoc kham phd cé hiedng dan triee quan
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/ Thay dbi
/) kién thirc
~ A/ !
Nao bd /
Bonhe |_ /| Bonhs
daihan | ngén han
n
Apdl_mg"___ev
, % A - (-~ .
ly thuyét so do So dd = Ap dung
kién thirc ¢6 trude Iy thuyét so do
Péisanh—~ " el
. | So dd Bai gidng
Baihoe I \ kién thire [ T truc quan
\ A .
\\ h Ap dung truc quan héa &
Ap dung Ly thuyét tai nhan biét
1y thuyét dd thi

Hinh 4.2. Dong thong tin trong quy trinh hoc cua nguoi hoc
trong hé thong hoc kham pha co hwong dan truc quan

4.3. Bdnh gid hé thong hoc khdm phd c6 huéng dan truc quan.

Chu tric ciy tri thire ciia bai hoc

Bai hoc (Chu d&) |—>| Phin |—>| Muc |—>| Tiéu muc

Y

Ly thuyétsodd ——— — — N
A4
Cay bai hoc
Ly thuyét so db & Ly thuyét dd thi = — — — _ N
So db _ | Db thi: Nut &
Kkién thirc da c6 o Canh
Ky thuat truc quan hda & ~——— 3

Ly thuyét tai nhin biét
Y Y
Bai gidng | Lop - Lép - Do thi tryc quan
truc quan co ban phan cua céac tiéu muc

Lép muc [-a—

Tich hop cic db thi trwe quan thanh bai gidng true quan

Hinh 4.3. Quy trinh thiét ké bai giang truc quan theo tiép cdn
bai hoc va huwong dan theo cac budc
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Hé thdng hoc kham phé c6 huéng dan truc quan duoc danh gia
bang hiéu nang timg bai giang truc quan ddi véi trmg nhom ngudi hoc
va dbi véi mot ngudi day bang cach dbi sanh kién thirc ngudi hoc dat

duoc so voi tai b ndo dugc huy dong va thoi gian hoc (hinh 4.5).

O+K+S+A+M+V+P 20
E= x—%
C+T 7

E: HiGu nang cua bai giang truc quan
O: Kién thirc ma nguoi hoc da thém vao bg nho dai han sau mdi bai hoc.
K: Kién thtc ¢6 sin cua ngudi hoc
S: Ky néng cua nguoi hoc
A: Thoéi quen cua nguodi hoc
M: D6 tuong thich cua bai giang voi kién thirc c6 sdn ciia ngudi hoc
V: Tinh tryc quan cua bai giang
P: Nang lyc su pham ctia nguoi day
C: B§ phuc tap cua bai giang
T: Thoi gian tiép thu va b sung kién thirc trong bd nh¢ dai han cta

nguodi hoc.

[ ugo) reqg
T ugo) legq
-1 ugo) 1eg
I ugo) reg

Chuyén & N

Chuyén dé N-1

Chuyén dé 3

Chuyén dé 2

Chuyén @ 1

Hinh 4.4. Quy trinh thiét ké bai giang truc quan theo tiép cdn bdi todn
4.4. Ap dung phirong phdp hoc khém phd cé huéng dan truc quan dé
hudn luyén doi tuyén mon Tin hoc. Doi tuyén mén Tin hoc duge rén
luyén dé giai cac dé thi theo quy trinh giai bai toan: (1) Nhan dang va
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hiéu bai todn; (2) Hoach dinh cach giai; (3) Thuc hi¢n Kké hoach; (4)
Kiém tra két qua

Bai giang
Nguoi day
Nang lyc su pham P Do twong thich
M
¢ Tinh trgc quan
- 4
Nguoi hoe
. ' Do phuc tap
Kién ~thu’c | C
co san K
Tai bo ndo
B Thoi gian T
Ky nang S 9 *
. Kién thire
Thoéi quen A [ L ting thém O

Hinh 4.5. M6 hinh ddnh gia hi¢u nang cua hé théng hoc kham phd cé
huong dan truc quan dp dung cho 1 bai giang.

Két luén chwong 4

Luan an di d¢ xudt mé hinh hoc kham phé c6 huéng din truc
quan két hop vdi cac tinh chit cua phuong phap hoc cong tac va hoc
theo tiép can bai toan (hinh 4.4). M6 hinh hoc kham phé c6 huéng dan
tryc quan khong chi phi hop sy phat trién ctia xa hoi, sy pht trién cua
cac ngudn dir liéu, ngudn théng tin, cac phuong tién ki thuat trén
internet va dac biét 1a phu hop trong viéc huén luyén doi vién d6i tuyén
mon Tin hoc.
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KET LUAN
Két qua dat dwoc. Luan 4n da thyc hién duoc nhimg két qua sau:

1. Dataset. Ludn an da xdy dung qui trinh thanh ldp tdp dir liéu
(dataset) nang lwc thi sinh tham gia cdc ky thi hoc sinh gidi cdp
quoc gia mon Tin hoc, gom nhitng thi sinh thing gidi (winners) va
nhitng thi sinh khéng thing gidi (nonwinners).

Luan 4n da m6 hinh héa nang lyc hoc sinh nhu nhiing vector trong
khong gian ning luc nhiéu chidu va dé xuit cac tiép can ma tran hoi
dap va khéi 3D hédi dép anh xa cac hdi dap Questionnaire gdbm nhiing
cau hoi c6 dap an hoan toan dinh tinh thanh cac bién nang lyc va vector
nang luc dinh lwong trong qui trinh thiét 14p khong gian ning luc va
biéu dién ning luc ciia mdi ngudi nhu modt vector nhiéu chidu dinh
lugng. Dataset dugc tao ra boi luan an chi st dung cho ky thi duogc
thuc nghiém trong luén. Tuy nhién, phuong phap nay co tinh linh hoat,
6 thé dung dé thiét 1ap nhirng dataset khac nhau, theo tirng mén thi,
ting cap thi, timg ky thi bang cach thay dbi s6 luong va ndi dung cua
cac bién.

2. Mo hinh Winner-domain két hop Winner-cosin. Ludn dn da xdy
dung mé hinh tuyén chon hoc sinh gidi vao dgi tuyén hoc sinh gidi
ciia mot truong trung hoc phé thong dé tham di ky thi hoc sinh
gidi cdp quoc gia bang cdch két hop cdc thudt todn Winner-domain
va Winner-cosin do ludn dn dé xudt.

Ap dung triét 1y “gdn muec thi den, gan dén thi sang” va chién luoc
“tha bé qua hon chon nham”, luan 4n dé xudt tiép can Winner-domain
chon ra nhitng d6i vién tiém ning tir nhiéu tng vién, tiép can Winner-
cosin chon doi vién tir nhitng doi vién tiém ning c6 kha ning thing
giai cao nhét voi sb luong vira du cho doi. Luan an da dugc ap dung
thyc nghiém tai mot truong trung hoc pho thong dé thanh lap doi tuyén



24

cac ky thi hoc sinh giéi cap qudc gia mon Tin hoc ndm hoc 2023-2024
va 2024-2025.

3. Mo hinh hoc khdm phd cé hwéng déan triwe quan. Ludn én da xdy
dung mé hinh hoc kham phd cé hiedng dan true quan.

Luan an da Kkét hop mé hinh hoc kham phé véi cadc mo6 hinh hoc
cong tac, hoc theo duy an, .., cac 1y thuyét so do, 1y thuyét tai nhan biét
clia con ngudi trong quy trinh tiép nhan va luu trit kién thuc, va k§
thuat tryc quan dé xay dung quy trinh va phurong phap bién soan bai
giang truc quan ap dung cho mé hinh hoc kham pha c6 hudng dan truc
quan. Ludn 4n ciing d4 xdy dyng mo hinh toan hoc dé danh gia higu

nang (efficiency) cua tirng bai gidng truc quan.

Huwéng phat trién cia ludn an.

o Vi phuong dién thyc tién, luan an sé duogc tiép tuc nghién ctu
dé cap nhat gia tri bién nang luc thi sinh cta nhimmg ky thi méi
nhit va nghién ctru cac bién dic trung ning luc cho nhitng mén
thi khéc, ky thi khac, dong thoi so sanh thém vé6i cac mo hinh
hoc may khac.

o Vi phuong dién khoa hoc, luan an s€ dugc nghién ctru dé phat
trién phuwong phap thiét 1ap tap dit lidu gido duc; hoan thién quy
trinh Winner-domain t&t, Winner-cosin va cay quyét dinh; danh
gia thye tién hidu qua ctia phwong phap hoc kham phé c6 huéng

dan truc quan ap dung cho cac 16p hoc.
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