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LOI CAM POAN

T6i cam doan ludn 4n: "Tiép can hoc may dé tuyén chon va truc quan
hoa dé huén luyén hoc sinh ddi tuyén" 1a cong trinh nghién ctru ctia chinh minh
dudi sy hudng dan khoa hoc cua th?ly PGS.TS. Tran Vinh Phudc. Luan an cé
str dung tai liéu tham khao tir nhiéu ngudn khac nhau véi cac dir liéu trich dan
duogc ghi rd ngudn gde. Cac két qua nghién ciru cua toi dugce cong bd chung véi
céc tac gia khac da duoc su nhat tri ctia dong tac gia khi dua vao luan an. Cac
sO liéu, két qua duogc trinh bay trong luan 4n 14 hoan toan trung thue va chua
timg dugc cong bd trong bat ky mot cong trinh nao khac ngoai cac cong trinh
cong b ciia tac gia. Luan an duoc hoan thanh trong thoi gian toi lam nghién
ctru sinh tai Hoc vién Khoa hoc va Cong ngh¢, Vién Han 1dam Khoa hoc va
Cong ngh¢ Viét Nam.

Ha Noi, ngay 06 thang 5 nam 2026
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LOI CAM ON

Luén an tién si duge thuc hién tai Hoc vién Khoa hoc va Cong nghé thudc
Vién Han 1am Khoa hoc va Cong nghé Viét Nam, dudi sy huéng dan khoa hoc
tan tinh cia Thay PGS.TS Tran Vinh Phudc. Téc gia kinh trong va chan thanh
biét on sdu sic quy thdy co giang vién va chuyén vién cia Hoc vién Khoa hoc
va Cong nghé, Vién Co hoc va Tin hoc Ung dung, Vién Céng nghé Thong tin
da truyén dat nhimng kién thirc quy bau ciing nhu hd tro trong qué trinh hoc tap
va nghién ciru. Pic biét, tac gia kinh giri 10i cam on dén Thay TS. Truong
Nguyén Vi, Vién truong Vién Co hoc va Tin hoc ing dung - Vién Han 1am
Khoa hoc va Cong nghé Viét Nam va Théy PGS.TS Tran Vinh Phuéc, da tan
tinh huéng dan va hd trg tac gia trong sudt qua trinh nghién ciru va thyc hién
luan 4n nay.

Tac gid tran trong cam on Ban Lanh dao Vién Cong ngh¢ Thong tin, Vién
Co hoc va Tin hoc Ung dung, Ban Giam ddc Hoc vién Khoa hoc va Cong nghé,
Phong Dao tao, cac Phong Ban chirc nang dac biét cac nha gido, nha khoa hoc
tai Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam da quan tam giap do tao
diéu kién thuan loi vé co s& vat chit, nguén hoc liéu va cac tha tuc hanh chinh
cho tac gia trong sudt qué trinh hoc tap, nghién ciru va hoan thanh luan 4n nay.

Tac gia chan thanh cam on Ban gidm hi¢u Truong THPT chuyén Huynh
Man Pat d3 luon dong vién, giup dd tic gia trong cong tac dé tac gia chuyén
tam vao viéc nghién ciru va hoan thanh luan 4n, tran trong cam on thay co gido
13 huén luyén vién d6i tuyén hoc sinh gidi cap qubc gia mon Tin hoc va cac em
hoc sinh ctia mot sb trudng trung hoc phd thong chuyén da hd trg lam khao sat
dé tac gia thuc nghiém két qua nghién ctru cua ludn an. Tac gia giri 10i cam on
sau sic dén gia dinh, chéng va con, da luon bén canh ho tro, dong vién va tao
diéu kién thuén loi cho tac gia hoan thanh luan an. Cudi cung, tdc gia cam on
cac ban cung NCS da ludn chia sé, trao dbi, thao luan trong qua trinh hoc tap
va nghién ctru.

Ha Noi, ngay 06 thang 5 nam 2026
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MO DAU
1. Ly do chon d@ tai

Mai nam, BO Gido duc va Pao tao Viét Nam to6 chirc ky thi hoc sinh gioi
cap qubc gia danh cho hoc sinh cac truong trung hoc phd thong, tham gia theo
tirng mon hoc nhu Tin hoc, Toan hoc, Vat 1y, Hoa hoc, Sinh hoc, v.v. Dé chuan
bi cho ky thi ndy, cac trudng trung hoc phd thong thanh 1ap doi tuyén hoc sinh
gioi cho tirng mon thi va giao cho mét gido vién phu trach voi chire danh huan
luyén vién. M3di huin luyén vién c6 trach nhiém tuyén chon cac hoc sinh du
ning lyc vao d6i tuyén va td chirc boi dudng, huin luyén chuyén sau theo yéu
cau cta ky thi trude khi cac doi tuyén tham gia cudc thi.

Nhiéu nim qua, hudn luyén vién tuyén chon doi vién bang cac cudc thi
tuyén theo chuyén moén va huan luyén d6i vién theo phwong phap truyén thong
v6i nguoi day 13 trung tdm. Két qua 1a nhiéu truong khong nhan duge hoic
nhan duoc rat it giai hoc sinh gidi cAp qudc gia. Phan tich két qua con nhén thay
c6 mot vai hoc sinh gioi co két qua tot khi tuyén vao doi cling nhu khi duoc
huan luyén nhung khéng thanh cong tai ky thi hoc sinh gidi cip qudc gia. Do
d6, hau hét cac hudn luyén vién cua cic trudng déu mong mudn c6 phuong
phép va quy trinh tuyén chon d6i vién mot cach khoa hoc va phuong phap huan
luyén pht hop véi nhirng yéu cau cua ky thi.

Cong viéc thanh 1ap va huin luyén d6i tuyén dang ap dung tai nhiéu
trudng gom:

- Tuyén hoc sinh giéi vao cac ddi tuyén hoc sinh gioi dy thi hoc sinh gioi
cap quéc gia theo tirng mén thi.

- Ngay sau khi thanh 1ap duoc doi tuyén, hudn luyén vién t6 chirc huin
luyén doi vién dé dy thi.

Vi nhitng yéu cau vé thanh tich ciia truong va nhimg thach thirc trong
cong tac tuyén chon va huin luyén déi vién doi tuyén, luan an da dat ra cac
nhiém vu nghién curu:

1. Lam thé nao hiéu duoc cac yéu td ning lyc can co ctia mot thi sinh

tham du ky thi hoc sinh giéi cap qudc gia ctia mon thi ma doi minh s&
du thi?

2. Lam thé nao dé tuyén chon ding hoc sinh gidi c6 ning luc dap tng

dung yéu cau cta ky thi hoc sinh gioi cap qubc gia?



3. Ap dung phuong phap nao dé huin luyén nang cao ning luc cta doi

vién dap ng dung yéu cau ctia dé thi hoc sinh gioi cip qudc gia?

Nhitng nim gan day, khoa hoc may tinh d xuyén nganh vao gido duc
nham nang cao chat luong gido duc. Tiép cin hoc may dé khai ph4 dit liéu gido
duc dang duoc phat trién manh véi cac bai toan chinh: (1) Phan tang hoc sinh
theo ning luc tao ra nhirng nhom cé ning luc twong duong dé ap dung céc
phuong phap giang day méi; (2) Du bao két qua gido duc ctia co so gido duc
dé diéu chinh quan Iy nham cai thién két qua day va hoc; (3) Du bao két qua
hoc tap cta timg hoc sinh dé can thiép va ngin chin sém viéc bo hoc. Tuy
nhién, chua c6 cong trinh nghién ctru tuyén chon hoc sinh gioéi vao doi tuyén.

Vé phuong phap huan luyén, Bo Gido duc va Pao tao dang day manh du
an STEM trong cac chuong trinh pho thong nham huéng toi giang day két hop
cac mon khoa hoc (science), cong nghé (technology), k¥ thuat (engineering) va
toan (mathematic) vdi nguyén ly co ban la dat nguodi hoc vao trung tdm cia qua
trinh day va hoc. Muc tiéu cia STEM khong phu hop véi viéc huan luyén doi
tuyén theo timg mon hoc. Hoc kham pha c6 hudng din (guided-discovery
learning) c6 nhirng tinh chat phu hop viéc huin luyén doi tuyén vi doi vién
duoc phat trién tinh doc 1ap trong tu duy va trong hoat dong hoc tap dé tham
duy ky thi hoc sinh gioi cap qudc gia.

2. Muc tiéu cia luin an

Muc tiéu chung ciia ludn an: Luin 4n xdy dung quy trinh tuyén chon
do1 vién do1 tuyén hoc sinh giéi mon Tin hoc ciia mot trudng trung hoc phé
thong va huan luyén doi tuyén dé tham du ky thi hoc sinh gioi cap qudc gia véi
ky vong théng dugc nhiéu gidi, dya trén tiép can hoc may va truc quan hoéa dir
li¢u cua khoa hoc may tinh.

Noi dung nghién ctru: Dé thyc hién muc tiéu ndy, luan an xay dung quy
trinh thanh 1ap d6i tuyén du thi hoc sinh gi6i cip qudc gia mon Tin hoc theo
cac budc sau:

- Buwde 1: Thanh lap do6i tuyén tiém ning vai s6 luong phu hop bang

cach tuyén chon tir hoc sinh gidi ctia cac 16p hoc.

- Buwdc 2: Huan luyén chuyén sau cho doi tuyén tiém niang dé nang cao

trinh d6 chuyén mén va ky nang du thi ddu giai.



- Bwoc 3: Thanh 13p doi tuyén dy thi voi sd lugng vira du béng cach
tuyén chon tir d6i tuyén tiém nang.

Trién khai nd1 dung nghién ctru cho cac budce trén, ludn an da phan tich

thanh c4dc nhi€ém vu nghién ctru cu thé nhu sau:

- Nhiém vu 1: Phan tich cac yéu t6 ning luc ctia nhirng thi sinh thing giai

(winners) va nhing thi sinh khéng thang giai (non-winners) trong nhiing
ky thi trudc dé mé hinh héa toan hoc mdi ngudi nhu mot vector toan hoc
trong khong gian nhiéu chiéu, mdi chiéu biéu dién nhu mot bién ning
luc. Vi tinh chét va nodi dung thi ctia cac ndm thudng c6 thay d6i, luan an
thu thap dit liéu cua nhitng thi sinh d4 du thi hoc sinh gioi cap qudc gia
3 ndm gan nhat dé thiét ké dataset cho tiép can hoc may cta luan an.
Nhiém vy 2: Xay dung thuat toan va quy trinh tuyén chon hoc sinh vao
ddi tuyén hoc sinh giéi mon Tin hoc ctia mot trudng trung hoc phd thong
dé tham dy ky thi hoc sinh gioi cip qudc gia moén Tin hoc. Ludn 4n ap
dung tiép can hoc may véi dataset duoc thanh 14p bai nhiém vu 1 dé thiét
ké thuat toan tuyén chon doi vién tiém ning va thuit toan tuyén chon doi
vién ddi tuyén hoc sinh gidi mén Tin hoc.

Nhiém vy 3: Xay dung mé hinh hoc kham pha c6 huéng dan truc quan
vé6i tiép can danh gia hidu ning cua timg bai giang ddi voi doi tuyén va

gido vién.

3. Doi twong nghién ctru cia luan an

Ning luc cua cac thi sinh thudc cac trudng trung hoc pho thong da timg
tham gia giai hoc sinh gioi cap qudc gia moén Tin hoc.

Dit liéu giao duc (Educational Data) vé ning lic hoc sinh.

Cac tiép can hoc may (machine learning) dé khai pha dit liéu gido duc
(EDM: Educational Data Mining)

Ly thuyét hoc tdp va mo hinh hoc kham pha (DL: Discovery Learning)
Nguyén 1y tiép nhan va kién tao kién thirc cta con ngudi (hoc sinh).
Nguyén 1y tiép nhan thong tin va kién tao kién thirc ciia con ngudi (hoc
sinh).

4. Pham vi nghién ctru cia luin an

Dit liéu nghién ctru lién quan thi sinh thing giai va thi sinh khong thang

gidi cap quoc gia mon Tin hoc cua 3 ndm trude gan nhat.
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Pic trung nang lyc hoc sinh gdm nhitng dic trung hoc tip (learning
features) va nhiing ddc trung phi hoc tap (non-learning features) dugc
phan tich thanh nhiing bién ning luc.

Mo hinh hoc kham phé c¢6 huéng dan dé huan luyén doi tuyén hoc sinh

i6i mén Tin hoc ctia mot trudng trung hoc phd thong.

5. Phwong phap nghién ciru

Phwong phdp phén tich - tong hop. Phuong phap phan tich duoc ap dung
dé phan tich nang lyc cua mdi hoc sinh nhu 1a mot vector nang luc nhiéu
bién, trong d6 c6 nhitng bién chiu tac dong boi yéu té hoc tap & truong
(learning factor) va nhitng bién chiu tac dong boi yéu td phi hoc tap (non-
learning factor) khong do hoc ¢ trudong ma li€n quan ca nhan, gia dinh
hoc sinh va méi trudong xa hoi. Phuong phap phan tich va tong hop con
duoc ap dung dé ciu trac bai hudng dan cho doi vién tiém ning giai cac
bai toan theo mo hinh hoc kham pha c6 huéng dan truc quan trong thoi
gian huan luyén chuyén siu.

Phuwong phap moé hinh hoa toan hoc. Phuong phap mo hinh héa toan hoc
duoc 4p dung dé mé hinh hoa ning luc cia mot hoc sinh nhu mot vector
ning luc trong khong gian ning luc nhiéu chiéu, mdi chiéu cua khong
gian ning lyc biéu dién mot bién ning luc cua hoc sinh.

Phuwong phap hoc may. Luan an 4p dung phuong phép hoc may cé giam
sat va dé xuat thuat toan Winner-domain dé tim ra nhitng d6i vién tiém
nang.

Phwong phdp cdy quyét dinh. Luan an ap dung phuong phap cay quyét
dinh vé6i thuét toan twong dong cosin (Cosin Similarity) dé quyét dinh
chon vao ddi tuyén chinh thirc cta truong tir nhitng doi vién tiém ning
c¢6 kha nang thang giai cao nhét.

Phwong phdp todn hoc. Phuong phap toan hoc duogc ap dung dé xiy dung
tap dir li¢u dataset, dinh lugng nhirng hoi dap khao sat dinh tinh va giai
cac bai toan khi ap dung cac tiép can Winner-domain va Winner-cosin,
cling nhu tinh hiéu nang cua timg bai giang huan luyén doi.

Phwong phdp ldp trinh. Phin mém Python duoc sir dung dé thiét 1ap

chuong trinh phan chia ngau nhién dataset, chuong trinh xay dung cic



Winner-domains, tim Winner-domain t6t dé tuyén mg vién vao doi
tuyén va tim tuong dong cosin dé chon g vién vao ddi tuyén.

Phwong phdp khdo sat. Phuong phap khao sat dugc ap dung dé xay dung
bd cau hoi (Questionnaire) va Google Forms dugc sir dung dé thu thap
dit liéu nang luwc cua nhitng thi sinh d4 du thi hoc sinh gioi cap qudc gia
mon Tin hoc tir nhitng nam trude, gdm nhitng thi sinh di thing giai va
nhitng thi sinh khong thang giai.

Phuwong phap thuc nghiém. Phuong phéap thuc nghiém duoc ap dung cho
thuat toan Winner-domain dé tuyén chon d6i vién tiém ning va thuét
toan Winner-cosin voi cdy quyét dinh dé chon d6i vién d6i tuyén mon
Tin hoc cta mét truong trung hoc phd thong, dua trén dataset dic trung
nang luc cia cac winners va non-winners da tham du ky thi hoc sinh gioi
cap qudc gia mon Tin hoc cac ndm hoc 2020-2021, 2021-2022, 2022-
2023, 2023-2024.

6. Cac dong gop caa luian an

Luan an ¢6 muc ti€u l1a xay dung quy trinh tuyén chon ddi vién va huan

luyén ddi tuyén mén Tin hoc ciia mot trudng trung hoc pho thong dé tham du
ky thi hoc sinh gidi cip qubc gia véi ky vong thiang dugc nhiéu giai, d ap dung
cac tiép can hoc mdy cua khoa hoc may tinh dé khai pha dit liéu gido duc va
tryc quan hoa dir liéu dé xdy dung phuong phap gido duc méi. Két qua nghién
cuu cua ludn an c¢6 ba dong gdép chinh nhu sau:

6.1. Két qua nghién ciru ndi dung 1

T ié}) can bién soan cau hoi khao sat dinh tinh, don gian. Luan an da
nghién ctru va phan tich cac yéu t6 ning luc hoc sinh, dic biét 13 nhiing
yéu td phi hoc tap, dé bién soan ciu khao sat bang ngdn ngit don gian,
dé hiéu véi yéu cau hoi dap dinh tinh don gian dé nguoi dugc khao sat
c6 thé tra 101 nhanh chong bang mot dau X cho mdi cau khao sat. Nguoi
duoc khao sat khong bi phién phtc vé ndi dung va khong mat nhiéu thoi
gian dé hoi dap.

Tiép cdn thanh Idp cdc bién nang lec va dinh heong cdc hoi ddp khdo sat
dinh tinh. Luén 4an da dé xuét tiép can ma tran hdi dap va khdi 3-D hoi
dap dé luong hoa cac hdi dap hoan toan dinh tinh ctia nhitng ngudi duoc
khao sat. Tiép can ma tran hoi dap va khdi 3-D hoi dap duoc ap dung dé



xéc dinh céc gid tri cua nhiing tap bién trong khong gian ning lyc va cac
gia tri bién nang lyc ctia nguoi dugce khao sat, dugc biéu dién nhu vector
trong khong gian ning lyc nhiéu chiéu.
- Dataset. Luan an da thanh 1ap 2 datasets tir dir li¢u nang lyc ciia mot sb
thi sinh da tham gia ky thi hoc sinh giodi cip qudc gia mén Tin hoc nhitng
nam trude, gom: Dataset 2024 dugc thanh lap tir hoi dap khao sat nang
luc cia mot sb thi sinh ky thi ndm hoc 2020-2021, 2021-2022, 2022-
2023, va Dataset 2025 duogc thanh 1ap tir hoi dép khao sat ning luc cta
mot sb thi sinh ky thi nim hoc 2021-2022, 2022-2023, 2023-2024. Trong
cac datasets, mdi mau biéu dién ning luc mot thi sinh, mdi trudng biéu
dién mot bién nang luc cua cac thi sinh, twong img véi mot cau khao sat.
6.2. Két qua nghién ciru ndi dung 2

Lu4n an d3 dé xut tiép can Winner-domain xac dinh ving ning luc cua
cac thi sinh thing giai (winners) trong khong gian ning lyc nhiéu chiéu dé xac
dinh mién ning luc c6 tiém ning thing giai hoc sinh giodi cip quéc gia mon Tin
hoc dé chon d6i vién tiém ning. M6 hinh nay duoc cong bd tai cac cong trinh
[CT1] [CT2]. Luan n ciing d3 x4y dung cAy quyét dinh véi thuét toan Winner-
cosin (Cosin Similarity) dé quyét dinh chon vao doi tuyén nhimg d6i vién tiém
ning c6 kha ning thing giai cao nhat.
6.3. Két qua nghién ciru ndi dung 3

Trén co so nhitng nguyén 1y hoc kham pha c6 huéng dan, luan an da dé
xuat md hinh hoc kham pha c6 huéng dan truc quan dé huan luyén doi vién
tiém ning cua doi tuyén mén Tin hoc trudc khi tham du ky thi hoc sinh gioi
cap quéc gia. M6 hinh nay duoc cong bd tai cac cong trinh [CT3] [CT4]. Mo
hinh hoc kham pha c6 huéng dan triuc quan khong chi dé cao vai trd trung tm
cua nguoi hoc trong hoat dong day va hoc tai co s¢ gido duc ma con ap dung
tiép can k¥ thuat truc quan dé thiét ké bai giang trén co s nghién ctru co ché
tiép nhan thong tin va kién tao kién thirc ctia con ngudi. Luan an da dé xuat tiép
can danh gia hiéu nang ctia md hinh hoc kham phé c6 hudng dan truc quan ddi
v6i tig bai giang cua thay hudng dan.
7. Cau triic luin 4n

Luan an dugc thiét ké gdm phan md dau, bon chuong ndi dung, va phan

két luan. Cuoi luan an la danh muc cac cong trinh cua tac gia dugc cong bd



quéc té, danh muc cac tai liéu tham khao va phu luc thyc nghiém. Cu thé, ndi
dung ctia cac phan duogc tom tat nhu sau:

Phan mé dau. Luan an gidi thiéu bbi canh phat sinh dé tai v6i 3 thach
thirc dé nghién ciru. Sau khi xac dinh muyc tiéu nghién ctru, ndi dung nghién
ctru, luan an dinh hudng nghién ctru qua cac phuong phap nghién ctu. Cubi
chuong, luan an tom tat cac dong goép chinh ciia luan an.

Chuong 1. Tong quan vé khai pha dir liéu gido duc va hoc kham pha
dugc lién quan

Lu4n an khao sat tong quan nhiing tai liéu va cong trinh nghién ctru cd
lién quan dén céc chu dé khoa hoc dugc ap dung trong nghién ctru ctia luan an
gdm céc tiép can hoc may co giam sat ap dung trong cac bai toan khai pha dir
liéu gido duc. Luén 4n nghién ctru tong quan vé cac phuong phap hoc va nguyén
1y truc quan hoa, dic biét 1a mo hinh hoc kham phé c6 hudng dan dé dé xuit
mo hinh hoc kham pha c¢6 hudéng dan truc quan ap dung vao viéc huin luyén
ddi vién tiém nang du thi hoc sinh gioi cip qubc gia mon Tin hoc.

Chuong 2. Dataset nang lwe thi sinh du thi hoc sinh gioi

Dataset dugc thiét ké theo quy trinh: phan tich dic trung nang lyc = mo
hinh hoa toan hoc cac dic trung ning luc = thiét ké bo cau hoi khao sat > thu
thap va tién xt 1y hdi dap dinh tinh = luong hoa cac hoi dap > dinh luong cac
tap bién nang lyc cta khong gian niang luc va dinh lugng cac bién ning luc cta
mdi nguoi duoc khao sat > thiét 1ap dataset. Nhirng cdu hoi khao sat duoc thiét
ké don gian, tra 101 nhanh dé dé nhan duoc su hop tac cua nguoi dugce khao sat.
Lu4n an di dé xut tiép can ma tran hoi dap va khdi 3D hoi dap dé lugng hoa
cac bién ning luc tir cac hoi dap dinh tinh ctua nguoi duoc khao sat.

Chuwong 3. Tiép cin Winner-domain va Winner-cosin

Luan 4n dinh nghia mién khong gian nang lyc cia nhiing thi sinh ting
thang giai hoc sinh gioi cap qudc gia mon Tin hoc (Winner-domain), dugc xac
dinh bdi trong tAm, ban kinh va goc huéng trong khong gian ning luc nhiéu
chiéu. Luan an phan hoach ngiu nhién dataset nhidu lan dé thiét 1ap nhiéu
Winner-domains, kiém ching béng tiép can hoc may c6 gidm sat, va dua vao
cac confusion matrix ctia chiing dé chon ra cac Winner-domains tot 1a mién cta

nhirng doi vién tiém nang. Ludn an cling dé xuat ti€p can Winner-cosin va cay



quyét dinh dé chon d6i vién do6i tuyén tr nhitng doi vién tiém nang 1a nhirng
rng vién c6 ning lyc trong mién khong gian cta cac Winner-domains tét.

Chuong 4. Tiép cin hoc kham pha c6 hwéng din truc quan

Luan an nghién ciru cac phuong phap hoc, phan tich cac wu diém cua
tirng phuong phap dé dé xuat mo hinh hoc kham pha c6 hudng dan truc quan
thich nghi véi sy phat trién manh mé va rong khip cua internet ciing cac ngudn
dit liéu phong pht va cong cu thong minh. Luan an dd xay dung quy trinh thiét
ké va danh gia bai giang ap dung cho mé hinh hoc kham phé c6 hudéng din truc
quan va ap dung thuc té vao viéc huan luyén d6i vién tiém niang du thi hoc sinh
gioi cap qudc gia mon Tin hoc.

Phan két luan. Luin 4n tom tit cac dong gop chinh cua tac gia trong

luan 4n va nhitng ndi dung s& phat trién tiép theo.
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CHUONG 1. TONG QUAN VE KHAI PHA DU LIEU GIAO DUC
VA HQOC KHAM PHA PUQC LIEN QUAN
1.1. Giéi thiéu

Cong tac quan 1y gido duc tai mot co so gido duc lién quan dén nguoi
hoc va phuong phap hoc tap, ngudi day va phuong phap giang day, dong thoi
lién quan dén viéc quan 1y co sé vat chat phuc vu hoat dong giang day, hoc tap
va sinh hoat chuyén mén. Nhitng nim gan day, su phat trién nhanh chéng cua
khoa hoc va cong nghé da tdc dong manh mé dén hoat dong gido dyc tai cac co
s& gido duc, tac dong truc tiép vao qua trinh day cua ngudi day va qua trinh hoc
ctia nguoi hoc. Trong khi d6, nhiéu co so gido duc tai cac dia phuong van con
duy tri phuong phap giang day véi nguoi day l1a trung tdm, nguoi hoc 1a nguoi
tiép thu kién thtrc tir nguoi day, kha ning va k¥ ning tu kham pha cta nguoi
hoc chua dugc phat huy cao.

Hau hét cac co so gido duc déu c6 muc tiéu tot dep, nhung su chuyén
bién qua nhanh ctia cong nghé va cua xa hoi dang dit ra cho nhirng ngudi quan
1y gido duc nhiéu thach thirc. Cac co sé gido duc khong thé duy tri cac phuong
phép quan 1y giang day truyén thong trude su phat trién cua khoa hoc va cong
nghé. Ngay nay, ngudi quan 1y co so gido duc khong thé cho dé danh gia hoat
dong gido duc thong qua két qua diém sb ctia toan 16p hoc ma can phai theo doi
su phét trién toan dién cua timg ngudi hoc, danh gia va kip thoi diéu chinh quy
trinh gido duc, danh gia tac dong ctia ngudi day, ctia co s¢ vat chat, hodc phat
hién va hd trg ngudi hoc trude nhiing tac dong cia xa hoi [1].

Tinh trang hoat dong cua cac co s¢ gido duc hién nay dang dat ra cho
ngudi quan 1y nhitng van dé rat 16n trong hoat dong day va hoc. Nhiing van dé
phat sinh trong gido duc, ddc biét 1a van dé thanh tich gido duc ciia cac trudong
khong chi anh huong dén ngudi hoc, dén cong tac quan 1y gido duc, ma con
anh hudéng dén toan xa hoi. Tai cic co s gido duc, tinh trang sa sut trong hoc
tap va bo hoc ctia ngudi hoc dang 1a van dé bire xtc dbi voi nhitng ngudi quan
1y [2, 3]. Nhiéu cong trinh nghién ctru ap dung khai pha dit liéu gido duc dé dy
bdo nhitng khuynh hudng két qua hoc tap ctia mdt 16p hoc hodc ctia mdt hoc
sinh, du bao nhitng tinh hudng c6 thé xay ra nhu tinh trang sa sat hoc tap cia
nguoi hoc [1, 4], tinh trang ngudi hoc bé hoc sau mot, hai hoc ky dau tién dé
tim nguyén nhan va bién phap khic phuc hodc can phai can thiép kip thoi.
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1.2. Khai pha dir li¢u gidao duc

Trong linh vuc gido duc, phén tich va du dodn nang lyc hoc sinh 1a chu
dé nghién ctru dang duogc phat trién rong rdi tir nhitng cong trinh nghién ctru
danh cho cac co sé gido duc [3]. Khai pha dir li¢u gido duc 1a mot nghién clru
xuyén nganh, tich hop hoc may véi thong ké dé trich xuat théng tin tir dit liéu
gido duc, phan tich tdm 1y su pham, tdm 1y nhan biét [5], phan tich nhiing yéu
t6 noi tai tac dong dén két qua hoc tip cua ngudi hoc dé du doan ning luc va
phan tich nguyén nhan bé hoc ctia ngudi hoc do dong luc cd nhan hoac thoi
quen, do vin dé xa hoi hodc tai chinh, do thiéu tién bo trong hoc tap hoic
chuyén d6i nganh. M6 hinh dyu doan ap dung confusion matrix dé danh gia muc
do dung/sai [2].

Khai pha dit liéu gido duc (Hinh 1.1) hd trg ngudi quan 1y co so gido duc
va nhitng ngudi nghién ctru gido duc kham phé ra nhitng ¥ nghia 4n chira trong
dir liéu giao duc, du doan va nhan dang ngudi hoc bo trudong hodc it quan tam
bai hoc [2]. Khai pha dit liéu gido duc ¢ thé du doan nhirng khuynh hudng vé
két qua gido duc, nhirng tinh hudng c6 thé xay ra nhu tinh trang sa stt hoc tap
cua nguoi hoc [1, 4]. Khai pha dir li¢u gido duc giup ngudi quan ly phan tich
két qua hoc tap ctia ngudi hoc, hiéu duoc khuynh hudng va tinh hudng dé kip
thdi quyét dinh chinh sach, diéu chinh phwong phép giang day, ngin chin
khuynh hudng khong tét, cai thién két qua gido duc.

Méi treong
gido duc

Dt liéu tho

i
[

Tién x{r ly —>/ DCrIiéu/
Nhitng phuwong phap

EDM

Hiéu biét

Hinh 1.1. So do thuc hién khai pha dir liéu giao duc (EDM) [6]

Khoa hoc dit liéu v6i nhiéu tiép can khai pha dir liéu duoc tich hop vao
quy trinh day va hoc véi muc tiéu chinh 13 cai thién quy trinh [1]. Ttr nhimg két
qua khai pha dir liéu, nguoi quan 1y gido duc hiéu duoc hoat dong cia co sé
gido duc dé nhan ra khuynh hudng va cic quan hé dé ra nhitng quyét dinh cai
thién két qua hoc tap ctia ngudi hoc [1]. Nhiing tiép can khai pha dit liéu trich

xuat ra thong tin hitu ich giip nguoi quan ly gido duc ¢6 co sé virng chac cho
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nhitng quyét dinh lién quan cong viéc xay dung hodc cai tién moi truong gido
duc, diéu chinh hodc cai tién phuong phap giang day [7].
1.3. Dir liéu gido duc

Khai pha dir liéu giao duc va phan tich viéc hoc cia ngudi hoc dugce ap
dung trén dir liéu gido duc [8]. Bai toan dit ra 1a 1am thé nao dir liéu gido duc
¢ thé duoc nghién cuu dé lam tang loi ich cho gido duc va cho viéc hoc cua
nguoi hoc [8]. Trong khi d6, cic co so gido duc dang luu trit mot khoi luong
16n dit liéu lién quan dén hoat dong gido duc [5], gdm dir liéu lién quan dén
ngudi hoc nhu dang ky hoc, dit liéu ca nhan ngudi hoc, hd so gido vu cua
truong, két qua kiém tra bai, két qua thi cudi ky, giira ky, két qua diém danh,
s6 1an nguoi hoc dit cau hoi tai 16p hoc [5, 6] va nhitng thanh tich dic biét
khac.... Dit liéu lién quan dén c4 nhan thay, dén viéc giang day, méi trudng hoc
tap ciing 1a mot phan cua dit liéu gido duc.

Két qua hoat dong ctia mdi co so gido duc phu thudc vao 3 thanh phan,
ngudi hoc, ngudi day, méi trudng gido duc gdm co so vat chat va cong tic quan
tri [5]. Pén nay, hau hét cac nghién ctru khai pha dir liéu gido duc ghi nhan
ning lyc do hoc tap thé hién trén két qua hoc tap [9] va nhiing yéu té dugc sir
dung dé du bao ning luc ngudi hoc 14 tudi, gisi tinh, thdi gian tham gia 16p
hoc, thoi gian truy cdp internet, s hiru mdy tinh, sb 16p hoc di tham du [2].
Nhiing yéu t6 khac cua nguoi hoc nhu nén tang xa hdi, nhan chuing hoc, kién
thue, tng xir, chat luong va két qua hoc tap trude, kién thirc ¢6 sin c6 lién quan
v6i chu dé bai giang va nhiing k¥ nang c6 trudc déu tac dong dén nang luc
nguoi hoc [3].

Dir liéu gido duc dugc thu thap tir nguoi day, ngudi hoc va ngudi quan
tri giao duc, trong d6 nhiéu nht 1a ctia ngudi hoc. Ngoai ra, co s gido duc ¢o
luu trir mot khéi lwong 16n dit liéu tiém ning véi nhirng dinh dang khac nhau,
nhirng mic d tinh/thé khac nhau véi nhiéu mirc d6 phan cdp ¥ nghia. Thudc
tinh gido duc g@)m: kiéu hoc, that bai thi, trang tri phong hoc, thoi biéu va thoi
gian thi, e-learning, két qua hoc tap, muc ti€u hoc tap, chd ngéi duoc sép Xép,
tinh ndng dong cua ngudi hoc, web nglr nghia trong gido duc, hoc trong 16p,
hoc cdng tac, tiéu st nguoi hoc, hé théng giam ho thong minh, kha ndng tai

chinh cua nguoi hoc [5].
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Tuy nhién, d¢én nay, mé hinh nang luc ngudi hoc van con 1a thach thuc
va 12 mot trong nhitng chu dé nghién ciru trong khai pha dit liéu gido duc [3].
Nhitng yéu t6 ning luc nhu: gidi tinh, gido duc va nghé nghiép cua cha me, k§
nang truyén thong, ing x1r xa hoi, tinh trang kinh té x4 hoi, thu nhap va chi ti€u
cua gia dinh, thong tin ¢4 nhan, thoi quen hoc tap va thoi quen dung cell phone,
tudi, quan h¢ xa hoi va hoc tap, chién lugc hoc, cach hoc, théi quen va ky nang
nhan biét, hoat dong thé duc, k¥ ning cam xuc, thoi quen udng rugu, cach tng
xtr khi tra 101 cau hoi dot xuét, tinh trang hoc béng, con dau hodc con duy nhét
trong gia dinh, nghé nghiép ctia cha me, hoat dong cua hé thdng quan Iy hoc [3].

Xt 1y dir liéu 12 mot viéc kho, phai chuyén dit liéu vao dang thich hop
cho ting bai toan, tap trung vao cau hoi va chic chin [8]. Piém dic biét cua
cac nghién cuu lién quan dir liéu gido duc l1a khong co6 dataset dung chung ma
mdi cong trinh nghién ctru déu phai ty thu thap dit liéu, tu thiét ké dataset theo
yéu cau ctia chu dé, theo pham vi ctia mdi truong nghién ctru véi sb luong miu
tiy theo moi truong gido duc duoc khao sat. Vi dy tir 87 mau dén 162.030 miu
[2, 10], hodc trung binh khoang 300 mAu cho mdét mon hoc [11], hodc tir 93 dén
404 mau [5], v.v...

1.4. Muc tiéu cua nhirng bai toan khai pha dir li€u gido duc

Nhitng nim gan day, chu dé khai pha dit liéu gido duc thu hut nhiéu tac
gia phat trién cac thuat toan hoc may theo nhiéu hudng muyc tiéu khac nhau nhu
phén tich va dy doan ning luc hoc sinh, ning cao chat luong gido duc cia co
so gido duc [12]. Khoa hoc mdy tinh véi cac tiép can khai phé dir liéu di xuyén
nganh vao giao duc, ap dung khai pha dit liéu trén tap dir li¢u gido duc [12]
nham tim ra nhiing ¥ nghia va nhiig quan hé tiém an trong dit liéu gido duc
[2]. Tt ca cac co sd gido duc déu mong mudn thanh cong trong viée gido duc
nguoi hoc [5]. Muc tiéu cudi ciing ctia nhirng bai toan khai pha dit liéu gido duc
1a cai thién két qua hoc tip cua timg ngudi hoc, danh gia két qua day va hoc
ctia co s gido duc dé lam giam chi phi gido duc [13].

Ddi véi hoat dong gido duc, nhiing bai toan khai phé dir liéu gido duc
gitip ngudi quan 1y hiéu duoc moi trudng hoc tap, phat hién ning lyc tot nhét
ctia nguoi day/ngudi hoc, phat hién nhing tiém ning that bai cia nguoi hoc dé
cai thién moi trudng gido duc, phat trién phwong phap su pham [2]. Pdi voi

khoa hoc may tinh, khai pha dit liéu gido duc ap dung cac mé hinh hoc may dé
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phan tich va nghién ctru dir liéu gido duc [14, 15]. Cac tiép can khai pha dir liéu
gido duc thuc hién cac bai toan phan tich dir li¢u gido duc dé du bao nang luc
hoc tap cua nguoi hoc, tinh trang bé hoc hodc tinh trang it quan tdm dén viec
hoc ctia nguoi hoc [2].

Dé thuc hién muc tiéu cai thién két qua hoc tap ctia ngudi hoc, nang cao
hiéu nang quan ly co s¢ gido duc, cac nghién ctru dya vao dit liéu gido duc thuc
hién 2 nhém bai toan 1a khai pha dir li€u giao duc va phan tich tinh hinh hoc
tap cta ngudi hoc. Khai pha dir liéu gido duc lién quan dén viéc phat trién
nhitng phuong phap nghién ctru trén tap dir liéu mdi la cia mdi trudng gido
duc, ap dung cac k¥ thuat khai pha dir liu trén tap dataset dac biét cua gido duc
nham xu 1y nhitng cau hoi quan trong trong gido duc. Do tinh chét dic biét ndy,
khai phé dit liéu gido duc vuot qua thach thirc cong nghé bang cach tim nhirng
mAu mdi trong dir liéu va phat trién thuat toan méi [8].

Phan tich hoc tap 1a do luong, thu thap, phan tich va bao cdo vé nguoi
hoc, ngit canh cta viée hoc tip dé hiéu va t6i uu hoa viée hoc tp, moi truong
hoc tap ctia ngudi hoc. Mot s6 nghién ciru phan tich két qua hoc tip ctia nguoi
hoc dé nhan dang nhitng van dé trong tAm trong day va hoc [3]. C6 3 thanh
phan chu yéu trong phan tich hoc tap 13 dit liéu, cdu hoi phan tich va nhiing tac
dong. Phan tich hoc tdp ap dung ciac mo hinh du bao, tip trung nhan biét va
hiéu duoc cac thach thic trong gido duc dé lam quyét dinh nham cai thién két
qua hoc tap cta ngudi hoc va két qua hoat dong ctia co s gido duc bang cach
tich hop k¥ thuat véi su pham [8].

Phan tich va du bao két qua hoc tap cua nguoi hoc theo tiép cin khai pha
dir liéu gido duc 13 hai chu dé chinh duoc nhiéu tac gia quan tim véi nhiéu bai
toan da dang [3, 6, 15, 16]. Ddi véi co sé gido duc, nhitng két qua phan tich dir
liéu gigo duc va dy bao két qua hoc tap ctia nguoi hoc gitp ngudi day va ngudi
quan 1y ty danh gia dé quyét dinh diéu chinh cong viéc cua minh [8, 12, 13].
Nhitng bai toan dy doan duoc ap dung véi ting 16p hoc trude khi bat dau hoc
ky va kiém tra lai sau khi két thiic hoc ky [3], tap trung vio nhiing truong hop
sa sut ciia nguoi hoc nhu bo hoc, sao nhang viéc hoc dé c6 bién phéap ho tro kip
thoi [4, 17, 18].

Mot yéu té quan trong dé danh gia chat lugng co sd gido duc 13 ning luc

do hoc tap cua nguoi hoc. Hiéu qua ctia co sé gido duc dugce phan anh béi nang
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luc do hoc tap cuia nguoi hoc [9]. Su thét bai hay thanh cong ctia nguoi hoc 1a
chi tiéu 16n cho co s& gido duc. Su thét bai cua nguoi hoc tac dong x4u dén ca
nhan vi ¢6 thé ngudi hoc khong co6 viée lam, d@)ng thoi tdc dong x4u dén co s&
gido duc. Du bao nang lyc do hoc tap gitp cd nguoi day va nguoi hoc tim hoc
bong hodc workshop, dong thoi nhan dang nhirng ngudi hoc cin su quan tim
dac bi¢t. Do do, phan tich va dy b4do nang luc do hoc tap cia nguoi hoc phai
luén duogc cap nhat, tir cip nhat dataset dén mo hinh khai pha dit liéu [3].

- Du bdo som nang lyc do hoc tap cua nguoi hoc. Két qua thi cudi hoc ky
duoc du bao dé canh bao kip thoi nhimg ngudi hoc ¢6 thé co két qua
khong t6t va khich 18 nhimg nguoi hoc ¢6 ning lyc cao [2, 18, 19]. Mot
s6 tac gia khai pha dit liéu gido duc theo chu dé dy bao ning lyc do hoc
tap cua ngudi hoc dé phat trién cac tiép can nhu ANN, DT, ET, RF,
SVM, kNN, LR. ... trén co s so sanh két qua ctia cac thuét toan ap dung
trén cung mot tap dir liéu tu thu thap [2, 9, 13, 20].

- Phan tich va dy bao nang luc do hoc tdp cua nguoi hoc dé can thiép som
[2-4, 9, 10, 18, 21, 22]. Nhiéu nghién ctru ap dung k¥ thuat khai pha di
liéu hd tro ngudi day va nguoi hoc. Két qua nghién ctru hd tro ngudi day
thay d6i phuong phap va ndi dung giang day dé nang cao hiéu qua. Nguoi
hoc duoc phat hién sém két qua hoc tap tot c6 thé duoc tiép can nhitng
khoan tang thuéng nhu hoc béng, co hdi thuc tap hodc hoi thao khoa
hoc. Nguoi hoc duoc phat hién sém nhu cau can duoc gitp dd cé thé
tranh duoc nguy co bo hoc. Két qua phan tich nang lyc hd tro sinh vién
dai hoc chon mén hoc va lam ké hoach hoc tap cho timg hoc ky.

- Cai thién moi trwong va phwong phap giao duc [1, 3, 4, 6, 11, 13, 23].
Nhitng két qua phan tich dir lidu gido duc gitp co sd dao tao 1am chinh
sach danh gid chuong trinh, tai nguyén hoc tap va phuong phdp giang
day dé cai thién hiéu nang gido duc cua co s¢ gido duc. Phan tich dir li¢u
gido duc ciing hd tro phén tang niang luc két qua ngudi hoc thanh nhiing
16p gdém nhimg ngudi hoc ¢o ning luc twong dwong, ap dung cac mod
hinh giang day méi nhu hoc kham pha c6 huéng dan bang phuong phap

truc quan nham cai thién hi¢u qua gido duc.
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1.5. Nhiing tiép cén ciia khoa hoc may tinh dworc lién quan

Céc tiép can chinh ctia khoa hoc may tinh duoc sir dung nhiéu dé khai
pha dit liéu gido duc nhu support vector machines (SVM), decision tree,
clustering, random forest, nearest neighbour, logistic regression, v.v... [2, 5].
Phuong phap c6 giam sat du bao gia tri bién ra dua trén bién vao, phuong phap
khong gidm sat khai phd nhitng mau dit liéu khong gan nhan, tim mau trong
dataset khong c6 bién ra dé du bao [9]. Nhitng phuong phéap khai pha dit liéu
giao duc khac voi nhitng phuong phap chuan ctia khai phé dir liéu do ban chat
phén cap va khong doc 1ap cua dir liéu gido duc [5].

Khai phé dir liéu 12 mot linh vuc cia khoa hoc may tinh nhim trich xuét
thong tin hitu ich va tiém ning tir tap dir liéu 16n. Ngay nay, khai pha dit liéu
gidao duc 12 huéng nghién ciru méi ndi, phat trién nhitng phuong phap nghién
ctru loai dir liéu méi la tir linh vuc gido duc dé hiéu tot hon vé ngudi hoc va
moi truong nguodi hoc [24]. Nhitng thuat toan thuong dung trong khai pha dir
liéu gido duc dé dy bao 1a classification, regression, density estimation,
clustering; hodc dé khai pha quan hé 1a khai pha luat két hop, khai pha tuong
quan, khai phd mau ndi tiép theo mo hinh day, khai phé dit liéu nguyén nhan.
Hau hét cac co so gido duc déu dang s& hitu nhiéu dit liéu vé gido duc va duoc
cap nhat thuong xuyén.

Khai pha dit liéu gido duc va phan tich hoc tap tur dir liéu c6 cung muc
tiéu 1a cai thién tinh trang gido duc cta co s gido duc va két qua hoc tip cua
nguoi hoc [8]. Khai pha dit liéu gido duc s dung k¥ thuat khai phé dit liéu cua
khoa hoc may tinh trong moi truong gido duc. Khai pha dir liéu gido duc phan
tich, phan 16p, biéu dién va trich xuat thong tin tir dit liéu gido duc [25]. Cac
tiép can khai pha dir liéu dugc sir dung dé phan tich va dy bdo trong linh vuc
gido duc [15]. Muc tiéu khai pha dir li¢u gido duc 1a céi thi¢n va nang cao chét
lwong hoc cta nguoi hoc va cai thién su hiéu biét cua ngudi quan 1y gido duc
vé quy trinh hoc [12].

Khai pha dit liéu gido duc c6 nhiéu phuong phap tiép can, tily theo nhiing
ap dung khac nhau. Ngudi ding cudi cua nhitng két qua khai pha dir liéu 1a
nguoi hoc, nguoi day, nguoi quan tri va ngudi nghién ctru. M6 hinh nguoi hoc
cung cép su hiéu biét tot hon vé tinh trang hoc ctia nguoi hoc, hé hd tro quyét

dinh c6 thé giup truc tiép nguoi day 1am quyét dinh tét hon trong viéc cai thién
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quy trinh day va hoc [12]. Nhitng tiép can thudng duoc sir dung dé du bao ning
lyc va tinh chat ngudi hoc 1a hdi quy va phan 16p, clustering phan nhém nguoi
hoc theo dong luc thép, hanh vi sai, bé hoc, that bai hoc tap, v.v..., SVM va
cay quyét dinh du bao ngudi hoc bo hoc [12].

Cac phuong phap phan 16p (classification), hoi quy (regression), khai
pha luat két hop, v.v... cling duoc ap dung cho cac bai toan phén tich va du
doan [3, 15]. Thoi gian gan ddy, cac tac gia ap dung thém nhiéu tiép can hoc
may trong céac bai toan khai pha dir liéu giao duc dé du doan nang luc do hoc
tap ctia nguoi hoc [2, 17]. Nhitng tiép can hoc may nhu hoc ¢6 gidm sat, hoc
khong giam sat, gan nhan, v.v.. dugc ap dung trong cac bai toan khai pha dir
liéu gido dyc gom:

- Thuat toan phan 16p nhu: Support vector machine [26], Decision tree

[27], K-nearest neighbour [6, 28], Naive Bayes [17, 19];

- Thuét toan hdi quy [22] nhu hdi quy tuyén tinh (Linear Regression), hoi
quy logistics (Logistic Regression);
- Thuat toan phan cum [29, 30] nhu K-means clustering, Hierarchical

Clustering, DBSCAN [31]; v.v...

1.5.1. Tiép can Support Vector Machine (SVM)

SVM la mét thuat toan hoc may c6 giam sat ap dung cho tap dir liéu véi
cac mau da duoc gan nhan, dugc st dung chu yéu trong céc bai toan phan 16p
dir liéu (data classification) va bai toan hdi quy (regression). SVM duoc théng
dung trong linh vuc khai pha dit 1iéu vi nd c6 thé tao ra cac mé hinh phan loai
manh mé, tir nhitng tap dir liéu nhoé dén nhimg bo dir liéu phirc tap va khong
tuyén tinh. Thuét toan SVM phén chia tap dit liéu thanh 2 16p dwoc ngin cach
bai siéu phang (hyperplane) 1 duong thang trong khong gian 2D, 1a mét phang
trong khong gian 3D, hodc 12 mat nhiéu chiéu trong khong gian nhiéu chiéu.
[6, 11, 15-17, 22, 26].

Noi dung co ban can phai thuc hién khi ap dung SVM 1a tim mot siéu
phang (hyperplane) tdi wu sao cho khoang cach tir siéu phing nay dén cac diém
gan nhat ciia mdi 1p (goi 12 support vectors) dugc 16n nhat. Bién (margin) dugc
dinh nghia 13 khoang cach tir siéu phang dén cac support vectors. C6 hai loai
SVM chinh:



17

- SVM tuyén tinh (Linear SVM): SVM tuyén tinh dugc st dung khi dit liéu
c6 thé dugc phan tach bang mot duong thang hodc mot siéu phang tuyén
tinh. Thuat todan SVM phai tim kiém mot siéu phang tuyén tinh dé phan
chia dir liu.

- SVM phi tuyén (Non-linear SVM): SVM phi tuyén duoc str dung khi dir
liéu khong thé phan tach tuyén tinh. Trong truong hop nay, SVM str dung
mot ham kernel dé bién doi khéng gian dic trung cua dit liéu, giup bién
céc dir liéu khong tuyén tinh thanh tuyén tinh.

Diém manh chinh cta thuat todan SVM 1a c6 thé phan 16p dit liéu c6 sd
chiéu 16n va ¢ kha ning xir 1y di lidu phi tuyén. Diém yéu chinh ctia SVM la
thoi gian xtr 1y 14u d6i voi dit lidu 16, sai s6 phan 1p c6 thé ting cao néu phan
chia tap dir liéu nhiéu 1an thanh nhiéu 16p. Trong phén tich dir liéu gido duc,
SVM 13 mét cong cu manh dé phan 16p dir liéu va du doan hiéu qua [2, 13, 15,
26]. Bai toan du doan niang luc hoc sinh dé chon vao d6i tiém ning, vé co ban
c6 thé duoc xem 14 bai toan phan chia tap dir liéu cta nhimg Gng vién thanh 2
16p, 16p nhitng Gmg vién c6 nhiéu kha ning thang giai va 16p nhirng tGng vién it
c6 kha ning thang giai. Do d6, tiép can SVM di duoc ludn an phat trién theo
yéu cau thuc té cta bai toan 1a tuyén chon mot sd it ing vién vao doi tiém ning
trong sb rat nhiéu ing vién.

1.5.2. Tiép cén cAy quyét dinh

Mot trong nhiing k¥ thuat duoc dung rong rai trong khai pha dir liéu 1a
nhitng hé thong phan 16p [32]. Cay quyét dinh 1 phwong phép hoc giam sat phi
tham s6 duoc dung dé phan 16p dir liéu [13, 27, 33]. Thuat toan cdy quyét dinh
12 md hinh phan cdp dy bao bién ra bang nhitng quyét dinh nhi phan. Bat dau
bang céach thiét 1ap cay gdbm mot nit gde va cac nat 14 dé ap dung thuat toan
gan nhan theo luat “if-then”. Tuy theo mic d6 phuc tap vé thudc tinh cta tap
mau can phan hoach, cdy quyét dinh co6 thé c6 nhiéu tang. Ciy quyét dinh dya
trén mo hinh cdy phan cap, mé ta mot chudi dir liéu nhi phan bat dau tir gdc
dén 14 cudi cung.

Bit dau phan hoach tip miu voi cdy c6 1 nat gbe va 2 nut 14, trong d6 cd
1 nat 1a dugc gan thudc tinh 1. Dat tap mau can phan loai tai ntt géc va phan
hoach theo luat “if-then” dé gan nhan thudc tinh 1 cho nhitng miu c6 clng

thudc tinh véi nut 14 1, nhitng mau con lai dua vé nut 14 cap 1 con lai. Ti€p tuc
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tuong tu v6i nat 14 cAp 1 con lai nay duoc gan 1a nat gdc méi dé phan hoach
tap mau con lai. Quy trinh 13p lai twong ty cho dén khi tap dbi twong con lai co
cung thudc tinh va dugce gan nhin cta nat 14 cudi cing.
1.5.3. Tiép cén clustering (gom nhém)

Thuat toan dugc st dung 1au bén nhat trong khai pha dir liéu gido duc (tir
1983) 1a clustering [3, 5]. Tiép can clustering dugc ap dung dé phan nhom hoc
sinh theo két qua hoc tap gitip ngudi day hiéu va xac dinh phuong phép giang
day thich hop. K¥ thuat clustering dugc phan 16p mé rong vao 2 loai, phan cép
va riéng phan. Muc tiéu ctia phan 16p c6 giam sat 1a xac dinh nhin cho data
chua dugc gan nhan. Phuong phép clustering gom nhom dit 1iéu thanh nhirng
16p theo trong tam, graph, grid, mat do, v.v... Quy trinh khai pha dit li¢u gido
duc bién doi dir liéu tho tir cac hé théng gido duc bang cach gom nhém thanh
thong tin hitu ich c6 tiém ning tac dong 1on dén nghién ciru va thuc hanh gido
duc (Hinh 1.2).

Hiéu tap di¥ liéu gido duc

Chuan bi va lam sach dir liéu
ﬂ§?¥yly Nhan dang nhém
dir lieu 2
Chuan
hda M6 hinh Danh gid nhém
dir liéu hda
gom Trién khai
nhém
dit liéu

Hinh 1.2. Quy trinh gom nhom dir liéu giao duc [5].

1.5.4. Tiép can phan cum K-means

Thuat todn phan cym K-means (K-means clustering) 1a mgt thuat toan
phan cum (clustering) dugc sir dung rong rai trong cac bai toan hoc may khong
giam sat. Thuat toan K-means clustering duoc ap dung pho bién trong phén tich
dit liéu gido duc dé phan nhom hoc sinh [5, 29, 30, 34-38]. Nhimng két qua phan
tich giip co s& giao duc phan 16p hoc sinh theo nang luc, hodc nhan dang nhu
cau hd trg cta tirng nhom hoc sinh; gitp ngudi quan 1y gido duc phat hién sém
cac van dé lién quan hiéu qua hoc tip, cac yéu té tiém ning anh huong dén

thanh tich hoc tap ctia hoc sinh nhu mirc do tham gia 16p hoc, thoi gian hoc tap,
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hodc k¥ ndng lam bai thi; giip nguoi day tu ddnh gia hi€u qua ctia phuong phéap
giang day.

Vé phuong dién k¥ thuit, thuat todn K-means clustering chia dir li¢u
thanh K cum sao cho cic mau trong cting mot cum c6 tinh twong dong cao vé
didc trung nang luc va it trong dong véi cac cum khac. Mdi cum c6 mot diém
trong tam goi la centroid dai di¢n cho cum. Thuéat toan bt dau béng cach chon
ngau nhién K diém 1am trong tim K cum ban dau. Sau d6, mdi diém dit liéu
dugc gan vao cum c6 trong tim gén nhéat. Trong tam cua mdi cum dugc tinh lai
bang cach lay trung binh cac diém trong cum d6 va tiép tuc lap lai quy trinh
ndy cho dén khi cac trong tim cum khong thay doi nhiéu hodc dat dén sé lan
lap tbi da.

1.5.5. Xir ly dir liéu

Dit liéu bi thiéu 13 mot van dé phd bién trong qua trinh thu thap dir licu.
Xitr 1y gia tri thiéu 1a dién vao hodc loai bo cac gia tri bi khuyét nham dam bao
dir liéu day du va phu hop cho viéc phan tich hodc huin luyén mé hinh [39].
Mot s6 phuong phap phd bién dé xir 1y dir liéu thiéu:

- Loai bo cac quan sét c6 gia tri thiéu: Day 1a phuong phap don gian nhat,
trong d6 cac dong dir lidu chira gia tri thiéu duogc loai bo khoi tap dit lidu.

- Loai bo céc bién co ty 1é gia tri thiéu cao: Trong trudng hop mot bién
c6 ty 1é thiéu 16n hodc khong mang lai thong tin quan trong cho phan tich, viéc
loai bo bién nay co thé dugc xem xét nham giam nhiéu va cai thién hiéu sut
mo hinh.

- Thay thé gia tri thiéu bang cac thong ké dic trung: Dién gia trj thiéu
bang cac thong ké nhu trung binh (mean), trung vi (median), hodc gid trj xuat
hién nhiéu nhét (mode), duoc tinh trén toan bo tap dit liéu hoic trong tirng nhém
phan loai cu thé.

- Str dung k¥ thuat hdi quy hodc mé hinh du doan: Cac ky thuat hdi quy
hodc md hinh dy doan c6 thé duoc st dung dé ude lugng gié tri thiéu dua trén
cac bién khac co sin.

- Str dung phuong phap dic biét cho dit liéu bi thiéu: Mot sb truong hop
dic thu, c6 thé st dung cic phuong phap chuyén siu hon nhu Hot-deck
imputation, Multiple imputation hoac Interpolation, tuy thudc vao loai dir li¢u

va yéu cau cua bai toan.
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1.6. Phuwong phap gidao duc

Ngay nay, 1y thuyét hoc tap duoc ap dung trong moi truong gido duc dé
cai thién kha ndng nguoi hoc va k¥ nang nguoi day [5], phuong phap gido duc
dang chuyén sang cac mo hinh ngudi hoc 1a trung tim, nguoi day khong “doc
sach gitm ban” ma huéng dan ngudi hoc tu kham pha tri thirc méi. M6 hinh
hoc kham pha c6 huéng dan trién khai 4p dung cho co so gido duc gip céac
thach thire: (1) kién thirc sin c6 ctia nguoi hoc trong 16p hoc khong twong dong;
(2) ngudi thay huéng dan dugc doi hoi co tiép can phu hop dé ngudi hoc nhanh
chéng tiép thu nhirng phuong phap dugc huéng dan. Lun an nay tiép can cac
k¥ thuat truc quan hoa dir lidu tir khoa hoc may tinh dé xay dung mé hinh hoc
kham phé c6 huéng dan truc quan [40-43].

1.7. Nguyén ly hoc tap

Hoc tap xay ra khi ngudi hoc lam viéc hay hoc dé xur 1y nhitng van dé
phtrc tap hodic nhitng bai toan voi ndi dung hodc nhitng van dé trong ving phat
trién gan trén muac nhan biét (ZPD: Zone of Proximal Development), goi 1a
ving phat trién tiém ning, cia nguoi hoc. Viung phat trién tiém ning phu thudc
vao kha nang hién c6 ctia nguoi hoc va van dé dit ra hodc bai toan ma nguoi
hoc phai d6i mit. Ving phat trién tiém ning ctia nguoi hoc duge xac dinh thong
qua cach tu giai bai toan mot cach doc 1ap bang kha ning thuc dang ¢ toi muc
phat trién dugc xac dinh thong qua cach giai bai toan voi sy hudng dan cia
nguoi co kha nang cao hon [44].

Néu nguodi hoc co thé giai bai toan mot cach doc 1ap thi nguoi hoc san
sang trong murc kha ning thuc (AAL: Actual Ability Level). Néu ngudi hoc co
thé giai bai toan trong su c6 mat cua nhitng ngudi hiéu bai toan tét hon thi
ngudi hoe dang trong mirc kha ning tiém ning (PAL: Potential Ability Level).
Nguoi day nén dét bai todn trong vung gitta AAL va PAL hodc trong vung ti¢m
can nhan biét cia nguoi hoc [44]. Bai toan cé thé dugc dat ra nhu nhiing cau
hoi xuat phat tir doi sdng thue ma muirc do kho ciia bai toan van trong ving tiém
can tu duy ctia nguoi hoc nhung khong cé thuat toan hay thu tuc cho ngudi hoc
ap dung dugc ngay [44].

Pé nang cao kha ning tir mirc kha niang thuc AAL 1én mirc kha ning
tiém nang PAL, ngudi hoc phai tiép can thong tin. Nguoi hoc 1a ngudi dung
thong tin, tiép xtic v4i thong tin trong quy trinh hoc tap, thong tin tir ngudi day,
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thong tin tur tai liéu hoc tap dugc in an, thong tin tur tai li¢u dién tu, v.v.. [45].
Do d6, nguoi hoc phai co k¥ nang nhan dang nhu cau thong tin, k§ ning phat
trién chién luoc dé tim kiém thong tin, tim va truy cip thong tin, té chirc danh
gia va dung thong tin chinh xac, hiéu qua, hiéu ning va truyén thong thong tin
t6t nhu 12 mot van dé c6 thé duogc giai tot [45].

1.8. Hoc kham pha

1.8.1. Khai niém

Hoc khéam phé 12 mot mo hinh gido duc méi, trong dé kha nang va su tu
tin ctia ngudi hoc duge thic day dé tu tim ra, tu cau trac kién thirc méi dé luu
trit trong bd nhé [46]. Nhiéu tac gia thao luin ring phuong phap hoc cua nguoi
hoc tai cac co s& gido duc bay gid dang phat trién tir hoc ¢ tinh cach mé ta
sang hoc kham pha [42, 47], trong do vi tri trung tdm cua nhiing hoat dong gido
duc duogc chuyén tir ngudi day sang ngudi hoc [48] dé nang cao vai tro cia
ngudi hoc trong hoat dong hoc tap [49]. Nhiéu tac gia cho rang nhitng tinh chat
co ban ctia mo hinh hoc kham pha 13 hoc tich cuc, hoc c¢6 ¥ nghia, tu luc dé co
két qua [47, 50-52].

M0 hinh hoc kham pha phat trién tinh tich cuc ctia nguoi hoc trong hoc
tap bang cach tao moi trudng cho nguoi hoc tw kham pha, ty tim hiéu, ty nghién
ctru dé két qua hoc tap duogc luu trix 1au dai trong ky tc, khong dé& quén [53,
54]. Trong quy trinh hoc kham phd, nguoi hoc gitr vai tro tich cuc trong thuc
hién, tich hop va tong quat hoa kién thtrc sau khi ty tim hiéu, tu nghién ctru
kién thirc [55], nhu vy can thiét ké quy trinh va méi truong hoc sao cho ngudi
hoc tham gia tich cuc vao quy trinh hoc [56]. Trong m6 hinh hoc kham pha,
nguoi hoc c6 nhiém vy kham pha thong tin cudi cung [56], duoc khuyén khich
quan sat cac hoat dong cua chinh ban than minh dé két luan [57].

1.8.2. M6 hinh hgc kham pha

Trong md hinh hoc kham pha, ngudi hoc tu xay dung kién thic bang
cach thuc nghi¢m dé tim nguyén 1y tir thuc nghiém [46]. Nhi¢ém vu chinh cua
nguoi hoc 1a tim céc tinh chét ctia mon hoc hodc cua bai toan, nhitng tinh chét
nay ngudi hoc khong dugc nghe hodc duoc nguoi day trinh bay tryc tiép ma
phai tu khdm pha thong qua thuc nghiém va suy luan [58]. Nguoi hoc tu kham
pha nhiing gi can hoc, khong nhat thiét nhitng noi dung kham phé dugc trong
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hoat dong hoc tap nay 13 mdi, ma c6 thé kham phé ra 10i giai da timg gdp trudc
do trong thot gian hoc tap [59].

Hoc kham phd doi hoi nhitng quy trinh quy nap trong d6 thong tin va
kién thirc dugc phat sinh tir nhiing thyc nghiém dugc thyuc hién [60]. Nguoi hoc
xtr Iy mot mon hoc hodc bai toan bang cach dan cac thuc nghiém, nghia 1a bang
cach xir Iy cac bién va cac thong sb trong mon hoc d6 hodc bai toan d6 va quan
sat két qua cua nhitng cach xtr 1y nay [60]. N6i cach khac, ngudi hoc t rat ra
két luan quy nap rdi ching thuc két luan [61]. Nhitng ngudi hoc biét ty thiét ké
va phan tich truong hop sé hiéu khai niém tot hon ngudi hoc chi tap trung vao
tai liéu hoc tap [56].

1.8.3. Phwong phap hoc kham pha

Phuong phap hoc kham pha 1a phuong phap hoc dé kién thirc ngudi hoc
duoc phat trién tir khéng biét dén biét bai chinh nguoi hoc [57]. Phuong phap
hoc kham phé dugc dung nhu mot giai phap khuyén khich ngudi hoc phai truc
tiép trong quy trinh hoc, bat dau tir hoat dong dinh hudng, hinh thanh bai toan,
dé xuat gia thuyét, thu thap dir liéu, kiém tra gia thuyét va hinh thanh két luan
[62]. Trong quy trinh hoc kham pha, nguoi hoc phai tham gia tich cuc [57],
nguoi hoc tu giai bai toan, tu hinh thanh cau héi, tu trd 161 cau hoi, chu dong
thao luan, giai thich, tranh luan va tich cuc dong nao khi ¢ 16p [63]. Phuong
phap hoc kham pha gitip ngudi hoc tu kién tao kién thic bang nhitng kha ning
va k¥ nang theo mot quy trinh tich cuc [64].

Phuong phap hoc kham phé phai khuyén khich va dap tng yéu cau cta
nhirng ngudi ham hiéu biét, mudn tim hiéu dé tham gia tich cuc vao quy trinh
hoc va tham gia truc tiép vao viéc kham pha kién thire [57]. Quy trinh hoc kham
pha cung cip hoat dong va trai nghiém dé thu hit sy chi ¥ ciia ngudi hoc, cho
phép hinh thanh céc khai niém triru tugng c6 ¥ nghia voi nhitng hoat dong hién
thuc [62]. Phuong phap hoc kham phd dap tng yéu cau nhan lyc cua cac to
chtrc tuyén dung. Cac t6 chirc nghé nghiép danh gia ning luc ngudi hoc dua
vao hiéu ning lam viéc chuyén mén, tu luyc giai quyét cong viée, biét gin két
v6i cac ddng nghiép va truc tiép tim hiéu cong viéc [50].

- Phuwrong phdp hoc khdm phd nhdan manh ky nang ldp ludn. Phuong phap
hoc khdm ph4 nhan manh k¥ ning 1ap luan, dé cao phat trién k¥ nang lap

luan cia ngudi hoc khi thuc hién quy trinh hoc kham phé [58], thac déy
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ngudi hoc nang cao ki nang 1ap luan, phan tich cac trudng hop [56] dé
dé thanh cong hon trong quy trinh giai cac bai toan hodc dy an. Nguoi
hoc ¢ k¥ nang 1ap luan, phan tich cac trudng hop t6t [56] c¢6 nhiéu trién
vong dat két qua hoc tap tdt [61]. Pac biét, trong todn hoc, ngudi hoc ¢
k¥ ning lap luan thap s& co két qua hoc tap khong tot [61].

Phwong phép hoc khdm phd nhdn manh ky nang tw duy phan bién.
Phuong phap hoc khdm pha nhan manh tu duy phan bién, dé cao phat
trién k¥ nang ctia ngudi hoc vé tu duy phan bién va phan tich cac truong
hop [56, 58] dé nhan dang va phat biéu bai toan, xac thuc va chirng minh
két qua, rat ra két luan va tong quat hoa bai toan [57].

Phuwong phap hoc kham pha theo nhom cong tac. Thuc hién phuong phap
hoc khdm phé theo nhém cong tac, ngudi hoc lam viéc theo nhom vé
nhiing bai todn va du an [63]. Phuong phap hoc kham phé theo nhém
cong tac khuyén khich nguoi hoc thao luan nhom, chia sé thong tin va
kién thire, khuyén khich nguoi hoc diing cam phat biéu ¥ kién hodc truyén
thong vé mot van dé [62]. Phuong phap hoc kham phé theo nhom cong
tac ap dung pht hop cho bai toan doi hoi mire kha ning can thiét PAL cao
hon muc kha nang thuc AAL cta nguoi hoc. Phuong phap hoc kham pha
theo nhom cOng tac tap trung phat trién k¥ ning truyén thong [58].
Phwong phdp hoc kham phd bang thwc nghiém hodc bang mé hinh.
Phuong phap hoc khdm pha bang thuc nghiém hodc bang mé hinh tap
trung phat trién kién thtrc [58], kién tao kién thirc méi trén nén tang kién
thire cii dd c6. Khi thuc hién quy trinh hoc kham pha, ngudi hoc ty thiét
ké [56] thuc nghiém nhimg hiéu biét di c6 trude dé cung cd kién thirc va
c6 thé kiém chimg nhitng khai niém phat sinh nham gia tang két qua hoc
tap [64], hoac mo phong céc van dé cua khoa hoc, ky thuat, hodc cac tinh
hudng xi hoi dé phan tich truong hop [56] tim ra nhiing khai niém chua
biét théng qua khao sat cac mo hinh [54]. Nhitng ngudi hoc thuc nghiém
phat sinh gi thiét, thiét ké thuc nghiém, du doan két qua, suy ra dir liéu
va khao sat lai gia thiét dé kién tao kién thirc vé linh vire dang thuc nghiém.
Phuwong phap hoc kham pha dwa trén bai toan. Phuong phép hoc kham
pha dya trén bai toan cd vii tinh tu tin vao nang luc ban than ciia ngudi

hoc [53]. Thyuc hién phuong phap hoc khdm pha dya trén bai toan, nguoi
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hoc dugc phat trién kha nang ty nghién cuu, ty 1ap luan hé théng dé mo
phong, nhan dang va phat biéu bai toan; nguoi hoc duoc khoi goi tinh ti
mi va kha ning 1ap luan dé thiét ké thu thap dir liéu; ngudi hoc duoc kich
thich tu duy logic dé phan tich truong hop [56] va xtr 1y dir licu.

Phuwong phap hoc kham pha dwa trén dy an. Phuong phap hoc kham pha
dua trén du &n 1a mdt phuong phap hoc quy nap, nguoi hoc tu trinh bay
nhing thach thirc va tr tra ctru tai liéu trong ngi canh nhin manh thach
thirc [63]. Tuong tu hoc kham pha dya trén bai toan, khi 4p dung phuong
phép hoc kham phé dua trén dy 4n, nguoi hoc tu nghién ctru dé thiét ké
mo hinh [56] mé phong, nhin dang va phat biéu muc tiéu dy an; nguoi
hoc véan dung tu duy logic dé phan tich thong tin va tinh ti mi dé thu thap
dir lidu; nguoi hoc ap dung tu duy logic dé tu phan tich muc tiéu du 4n va
xtr 1y dir liéu dé dé xuat cac giai phap va quy trinh thuc hién dy an; ngudi
hoc 4p dung tu duy phan bién, tu duy logic va tu duy sang tao dé ching
minh két qua, phan tich truong hop [56] dé rat ra két luan, dé xuit quy
trinh thyc hién va giai phap khic phuc nhitng khiém khuyét cia du an [63].

1.8.4. Tinh chat ciia hoc kham pha
1.8.4.1. Nhirng thugc tinh ctia hoc kham pha

Nguoi hoc gilt vai tro tich cuc trong viéc hoc, chu dong theo nhip do
riéng dé ty kham phéa qua thuc nghiém, tu duy, nghién ctru va d6i sanh
v6i kién thire ¢6 san [50].

Ngudi hoc tr ciu tric kién thirc theo thong tin mai va dit liéu thu thap
duoc trong méi trudng hoc dé tich hop va xdy dung kién thirc méi trén
nén kién thirc dang c6 [50, 60].

1.8.4.2. Hoc kham pha khac v6i hoc truyén thong

So vé1 mo hinh hoc truyén théng, nguoi hoc theo mo hinh hoc kham pha
tich cuc hon vi ngudi hoc dugce khuyén khich hoc mot cach doc 1ap va la
nguoi tryc tiép kham pha nhitng khai niém va nhiing nguyén 1y khac
nhau thong qua viéc giai bai toan hodc két qua tir nhiing ddi twong van
hoa khac nhau [44, 50].

So v&i md hinh hoc truyén thong, mé hinh hoc kham pha gitp nguoi hoc
hiéu sau hon cac khai niém va céc kién thie duoc kham pha tir quy trinh

hoc boi vi ngudi hoc dugce truc tiép trong quy trinh kham phé ra khai
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niém chua biét trude va duge yéu cau thyc hién ¥ tudng, tim cac quan hé
dé hinh thanh khai niém [50].

So voi md hinh hoc truyén thdng, hoc khdm pha lam ting su tiép thu cua
nguoi hoc vi nguot hoc duoc rén luyén ky nang nhiéu hon hoc sy kién.
Nguodi hoc theo md hinh hoc kham pha c6 k¥ nang tu duy sang tao cao
hon ngudi hoc theo mé hinh hoc truyén thong va két qua hoc tip cia
nguoi hoc trong méi trudng hoc kham pha cao hon két qua hoc tap bang
phuong phap truyén thng [50, 54, 62].

So voi md hinh hoc truyén théng, hoc kham pha dira vao quy trinh hon
la dua vao su kién. Trong hoc kham phé, khai niém khong duoc trinh
bay, ma nguoi hoc tu dit ra cau hoi dé tim ra thong tin, khai niém, nguyén
1y chua biét trude, tir giai quyét chi dé theo cach cia nhitng nha khoa
hoc [44, 48-50].

1.8.4.3. Lgi ich cta hoc kham pha

Hoc khdam phd thiic day viéce hoc ciia ngueoi hoc. Hoc kham phé cho phép
nguoi hoc tim thong tin dé thoa min sy ham mudn ty nhién cia minh
[50]. Trong quy trinh hoc kham pha, nguoi hoc kich hoat tu duy kién
thire trudce roi dnh xa vao bai toan dugce chi dinh dé biu dién bai toan va
phat sinh gia thiét thich hop dé hiéu [65].

Hoc khém phd phdt trién ky ndng tw duy. M6 hinh hoc kham pha cung
cap co hoi cho nguoi hoc phat trién su sang tao, nguoi hoc tu nghién ciru,
tur tim hiéu théng tin mot cach doc 1ap thong qua phuong phap, mé hinh
va méi trudng dé cai thién k¥ ning tu duy sang tao [62]. Trong khi tir
minh 4p dung quy trinh hoc kham pha d¢ tim ra nhitng khai niém chua
duoc biét trudce, nguoi hoc ciing duoc phat trién tu duy phan bién [66].
Hoc khdm phd phat trién tw duy sdng tao. Hoc kham pha khuyén khich
tu duy sang tao, cai thién va phat trién k¥ nang tu duy sang tao ctia ngudi
hoc [46, 62, 67, 68]. Kha nang tu duy sang tao cia nguoi hoc theo mo
hinh hoc kham pha gia tdng c6 y nghia, dac bi¢t 1a tu duy sang tao trong
cadc mon hoc vat 1y va toan.

Hoc kham pha cai thién ky nang thong tin. Ngudi hoc kham phé duoc
rén luyén t6t k¥ niang nhan dang va hiéu nhu ciu thong tin, phat trién

chién lugc tim kiém thong tin, tim va truy cap thong tin, t6 chirc danh
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gia va dung thong tin mot cach chinh xéc, hiéu qua va hiéu ning. Truyén

thong thong tin tot dé mot van dé c6 thé dugc giai quyét tot [45]. K§ ning

nhan biét, k¥ ning tu duy, k¥ ning phan bién, k¥ ning sang tao [69], k¥
nang doc viét [45] 1a nhitng k¥ nang can c6 clia nguoi dé xuat va viét du
an nghién cuu.

- Hoc khdm phd néng cao tinh hé thong va tinh logic. Hoc kham phé ning
cao tinh hé thdng va tinh logic ctia ngudi hoc vi quy trinh hoc kham pha
bao gém 1ap Iuan khoa hoc diung, xtr 1y céac bién c6 tinh hé théng, thiét
ké dinh tinh va cai dit thuc nghiém [65].

- Hoc khém phd néng cao két qud hoc tdp. Trong hoat dong hoc kham pha,
nguoi hoc nhé nhiéu ndi dung duoc hoc hon 1a trong hoat dong hoc
truyén thong [48, 50, 63, 64, 68, 70]. Hoc kham pha cai thién hoat dong
hoc tap va két qua hoc khoa hoc, hoc toan hoc, hoc ngén ngir bao gom
ca vin pham va viét, va hoc k¥ thuat.

1.8.4.4. Tw duy sang tao cia nguwoi hoc theo moé hinh hoc kham pha

Hoc kham phé phat trién tu duy sang tao ctia ngudi hoc [46, 62]. Tu duy
sang tao duoc hiéu 1a tu duy theo mot hudng khéac chi duoc tra 16i hodc danh
gia bang két qua thuc. K¥ ning tu duy sang tao 1a k§ ning nhan biét dé dé xuat
va phaét trién ¥ teéng méi tir nhitng ¥ tudng di c6 trude va ky nang giai bai toan
theo hudng khac. Kha nang tu duy sang tao 1a k¥ ning lap luan dé phat sinh
tuong, thuc hién cai gi moi, gbe, khac thuong, co gia tri, triru tuong biéu 16
trong dang mot hay nhiéu ¥ tudong dé tim y nghia va 10i giai cho bai toan mot
cach sang tao mai.

1.9. Hoc kham ph4 c¢6 huéng din (Guided Discovery Learning)

Trong md hinh hoc khdm phd, ngudi huéng dan cin phai luong trude
nhirng trang thai ti€u cuc nhu: qua tai nhan biét, hiéu 14m tiém nang, phai nhan
dang dé twong thich bai toan véi ning luc ngudi hoc [44]. Theo Iy thuyét hoc,
mo hinh hoc kham pha 13 mé hinh hoc nhan biét, nguoi day can tap trung vao
viéc xay dung kién thuc ké tiép trong ky (rc nguoi hoc voi thong tin méi dugc
tiép thu [47]. Do d6, khi thyc hién quy trinh hoc kham pha nguoi day can hudng
dan nguoi hoc phurong phép dé tim ra khai niém hodc 1y thuyét phu hop tai liéu
ctia chu dé hoc [46].
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Hoc kham pha 14 quy trinh nhan biét qua 2 khong gian, khong gian gia
thiét va khong gian thuc nghiém. Khong gian gia thiét 1a khong gian tim kiém,
chtra tat ca nhiing luat mo ta hién tuong c6 thé quan sat trong linh vuc chuyén
mon. Khong gian thuc nghiém gém tat ca nhirng thuc nghiém cé thé thuc hién
trong linh vuc chuyén mon. Trong cac khong gian d6, ngudi hoc can duoc hd
trg tir mdi truong hoc dé 6 thé tu duy phan bién va sang tao khi giai quyét van
dé dang gip, ngudi day phai xay dung cac budc hudng din hoc thuit cu thé rd
rang dé nguoi hoc dé thuc hién [53, 71, 72].

Trong hoc kham ph4, ndi dung hoc khong dugc phan phat truc tiép boi
ngudi day ma duogc tim thay boi ngudi hoc trong quy trinh hoc théng qua tinh
hubng van dé duoc ngudi day sap xép, va ngudi hoc van can su trg giup va day
13 cai gbe cua két qua hoc tap [48, 73]. Mirc tro giup tot nhat 13 gitra mic hudng
dan truc tiép nhu phuong phap truyén théng va mic hoc khdm pha khong
hudng din, nghia 1a mic hudéng dan can thiét trong hoc kham pha c6 hudng
dan 1a tir mtrc tac dong dé thay doi kién thirc nguoi hoc dya trén mire kién thic
c6 san cua ngudi hoc [73]. Hoc kham pha c¢6 huéng dan tip trung su truyén
kién thuc gitra nguoi day, nguoi hoc va tai liéu hoc tap [74] trong mot moi
truong gido duc phu hop dé hd trg ngudi hoc phat huy tinh tu luc va cac ki
ning dé kién trac kién thirc tir mirc dang co.

Tém lai, hoc kham pha c6 huéng dan hiéu qua hon hoc khdm pha khong
hudng dan [46]. Nguoi hoc kham pha c6 hudng dan dat két qua tot hon va cai
thién dugc kha nang giai bai todn cao hon so voi nguoi hoc kham phé khong
hudng din [44]. Ap dung hoc kham pha khong hudng din dé hoc thuat toan thi
khong hiéu qua vi phuong phap hoc kham phé dya vao bai toan can sy thay doi
trong cach tiép can dé giai bai toan, nguoi hoc can duoc hudng dan dé twong
thich kién thtrc c6 sin ctia minh voi bai toan theo quy trinh kham pha [47, 71].
Do d6, céc chuyén gia gido duc hoc khong khuyén nghi ap dung hoc kham pha
khong hudng dan [63].

1.10. Trwc quan héa

Con ngudi co duoc thong tin/tri thirc thong qua co ché tiép nhan di liéu
va giai ma dir liéu, bién dit liéu thanh thong tin/tri thirc. Con ngudi tiép nhan
dir lidu qua 5 kénh gidc quan: kénh thi giac v&i cac co quan va than kinh cta

mat, kénh thinh gidc v6i cac co quan va than kinh cua tai, kénh xtc giac voi
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cac co quan va than kinh cua da, kénh vi gidc voi cac co quan va than kinh cia
ludi, kénh khiru gidc v6i cac co quan va than kinh ctia mili [1]. Trong d9, thi
giac 1a kénh rong nhit c6 kha ning cao nhat dé thu thip va giai ma duoc nhiéu
di¥ liéu thanh thong tin/tri thirc.

Dit liéu thu thap dugc tir cac co quan giac quan dugc chuyén thanh tin
hiéu sinh hoc d¢ céc h¢ than kinh cta kénh dan dén bo nhé tam ciia ndo bo
(Hinh 1.3) [1]. Tai bd nh¢ tam, dir liéu dugc phan loai theo y nghia can thiét
hoic khong can thiét, dir liéu khong can thiét dugc loai bo, dit lidu can thiét
dugc chuyén sang bo nhd ngin han dé chuyén thanh thong tin/tri thirc. Tai bd
nh& ngén han, dit li¢u tir cac dang khac nhau dugc chuyén vé dang hinh anh 3D
dé d6i sanh véi dir liéu dang hinh anh 3D di duoc luu trix tir trude trong bd nhé
lau dai [1]. Nhitng dit liéu méi thu thap duoc chuyén sang hinh anh 3D, néu

giong véi dir lidu dang 3D c6 trudc trong bd nhd lau dai, thi dir liéu méi nay

duoc hiéu.
: | " 3 2 3 o a
Tl Mat Than kinh Nao bd
Q:/ Sang thi giac
Vat L PR B6 nho B6 nh&
; Tin hiéu sinh hoc = B& nho tam hgn han lau dai
S ‘
A A
N N
Co quan cam rng ) Co quan cam nhan /‘
.f/. |/

Hinh 1.3. H¢ thong thi gidc thu thép, bién dir liéu thanh thong tin/tri thirc [1]

Tri thirc cia con ngudi dugce luu trit trong bo nhd lau dai dang hinh anh
3D. Con nguoi hiéu duoc dit liéu méi nhan duoc béing cach ddi sanh dir liéu
moi nay véi tri thirc dang 3D d3 lwu trit trude trong bd nhé 1au dai. Khi tiép
nhan dir liéu mo1, by nho ngén han ctia con ngudi phai chuyén dir liéu tir cac
dang khac nhau thanh dang hinh anh 3D. Néu b nhé ngén han nhan duoc dir
liéu dang hinh anh 3D thi khong can phai tai nang luc bo nhd dé chuyén doi tir
dang bat ky thanh dang 3D. Nhu vay, sy tiép nhan kién thirc méi dugc dé dang

va can it thot gian xtr ly hon.
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CHUONG 2. DATASET
NANG LUC THi SINH DU THI HQC SINH GIOI

2.1. Giéi thiéu

Dataset sir dung trong mot nghién ctru vé dir liéu gido duc c6 nhiing tinh

chat lién quan dén muc ti€u nghién ctru, moi trudng giao duc, doi tugng nghién

curu va nguoi dung két qua nghién clru.

Muc tiéu nghién ciru: Nhitng bai toan nghién ctru vé dir liéu gido duc
hién nay tip trung vao cac chu dé phan tich viéc hoc va du béo tinh hinh
hoc tap. Phan tich viéc hoc dé nhan biét tinh hinh day va hoc, phuong
phap giang day, hiéu qua cua cong tac quan tri, kha nang dap irng cua co
s& vat chat gido duc nhu tai liéu hoc tap, truong 16p va trang thiét bi tién
ich cho nhu ciu ngudi hoc. Dy béo tinh hinh hoc tap gom du bao két qua
hoat dong day va hoc cua co s¢ giao duc, hodc du bao tinh hinh hoc tap
cua tirng 16p hoc, ting ngudi hoc.

Moi truong gidao duc: Moi trudng gido duc la noi phat sinh bai toan
nghién ctiru nhu dit liéu vé mot trudng hoic 16p cu thé.

Poi twong nghién ciru: Pbi tuong nghién cru trong mdi truong giao duc
gdm nguoi hoc, ngudi day, chuong trinh hoc, tai liéu hoc tap, va co so
vét chat v6i nhimng tién ich can thiét.

Nguwoi ding két qud nghién ciru: Nguoi dung két qua nghién ctru 1a ngudi
dit ra yéu cau nghién ctru hodc sir dung két qua nghién ctru cho muc tiéu
cu thé, co thé 1a nguoi quan tri co s& gido duc, nguoi day, hodc nguoi hoc.

Cac chu dé nghién ctru str dung dir liéu gido duc nham muc ti€u giai quyét

mot bai toan cu thé tai mot co s& gido duc cu thé. Do do, nhiing dac trung va

tinh chat cua dir liéu phai phu hgp vé1 muc tiéu cua bai toan, moi truong gido

duc, doi tuong nghién ciu va yéu cau cua nguoi dung két qua. Do do, cac

nghién ctru lién quan di liéu gido duc khong thé dung chung dataset. Néi cach

khac, mdi chii dé nghién ciru tai mot so s gido duc phai thiét ké xay dung

dataset riéng v&i s6 mau va bién dir li¢u phu thudc vao bai toan nghién ctru va

moi truong nghién clru.

Mot s6 cong trinh cho thay cé nhitng nghién ctru vé tinh trang bo hoc cta

sinh vién tai mot truong str dung dataset tir 87 mau dén 162.030 mau [2, 10];

bai toan du bao ning luc ngudi hoc dé cai thién phuong phap giang day duoc
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thuc hién bang cach phan ting ning luc theo timg mén hoc dua trén dataset
khoang 300 mau cho mdt mon hoc [11]; bai toan khao sat dong luc hoc tap va
két qua hoc tap str dung nhiéu datasets v&i s6 mau khac nhau theo nganh hoc

ctia sinh vién, 93 mau, 137 mau, 174 mau, 404 mau [5]; v.v...

Phén tich cac yéu tb tac dong nang lyc cia thi sinh
(nang lyc hoc tap & nang luc phi hoc tap)

)

Bién soan questionnaire
Moi yéu t0 tac dong nang luc dugc phéan tich thanh mdt hodac nhiéu cau hoi khao sat

N
[ Questionnaire j

A\

Thu thap dir ligu
Google Forms

|
Hoi dap questionnaire
cua nhitng nguoi dugce khao sat
\

Tién xr 1y cac hoi dap va mo hinh hoéa hdi dap ctiia mdi cau hoi
nhu mot thanh phan cua vector nang luc cia nguoi duge khao sat

A\

Luong hoa cac gia tri ciia nhing bién dic trung ning lyc cta khéng gian ning luc
Luong hoa gia tri ciia nhitng thanh phan vector nang lyc cia nguoi dugc khao sat
Reply matrix & Reply 3D cube

|

@p vector nang lyc cua nhing nguoi dugc khao @

i}

Dataset nhiing thi sinh da tham gia
céc ky thi hoc sinh gioi tin hoc gan day

A Jy
[ Winner-dataset ] [Nonwinner-dataset]

Hinh 2.1 Quy trinh thiét ldp dataset ciia ludn dn
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Lu4n 4n nghién ctru cc yéu td nang luc cua thi sinh anh hudng dén két
qua thi hoc sinh gioi cip qudc gia mén Tin hoc. Dataset ctia luan an duoc thiét
ké bang cach phan tich cac yéu té nang luc tac dong dén két qua thi gdm nhiing
yéu t6 nang luc do hoc tép (learning factors) va nhirng yéu t6 nang luc khong
do hoc tap (nonlearning factors). Cac yéu té ning luc nay dugc md hinh hoa
thanh cac bién nang lyc, gém bién nang luc hoc tap va bién nang luc phi hoc tap
trong tng véi yéu tb nang luc do hoc tp va yéu té ning luc khong do hoc tap.

Nhitng yéu tb nang luc hoc sinh dugc sir dung theo ting muc ti€u va yéu
cau cua nghién ctru [10]. Trong d6, nhitng bién ning luc hoc tip duoc danh gia
bang két qua hoc tap, nhitng bién ning luc phi hoc tap duoc khao sat thyc té
theo tirng ddi twong nghién ctru. Poi twong nghién ciru cta ludn an nay 1a nhing
thi sinh da tham gia thi hoc sinh gioi cap qudc gia mon Tin hoc. Nhitng yéu t6
ning luc tac dong 1én mdi thi sinh v6i nhitng mic d6 khac nhau lam nén két
qua thi. Dataset ctia luan an 13 tdp mAu ning luc cta nhiéu thi sinh duoc thiét
1ap theo quy trinh Hinh 2.1.

2.2. Cac yéu to niing lwe thi sinh

bac trung nang luc thi sinh tham gia céac ky thi hoc sinh gioi duoc cac
tac gia khao sat nhu nhimg yéu t6 anh hudng ning lyc, 13 s6 do sy thanh thao
va két qua hoc tip ctia hoc sinh trong nhitng 16p hoc [22]. Nang luc chiu anh
huodng boi nhiéu yéu t6 khac nhau, khong chi chiu anh hudng tir viéc hoc tap &
truong thé hién qua kién thirc chuyén mon c6 dugc ma con cd nhitng yéu to
khong do hoc tap thé hién qua cach g xtr cua hoc sinh ddi véi viéc hoc [3,
22, 75-77]. Néi cach khac, nang luc c6 thé dugc khao sat nhu sy phdi hop cia
nhiéu yéu td [3, 78]. Sd lugng cac bién nang lyc dugc xac dinh theo chu dé,
moi trrong gido duc va muc ti€u nghién ctru, vi du tir 11 dén 32 bién [10].

Tap bién niang luc cia cac tac gia khong gidng nhau vé nodi dung va sb
luong, mdi nghién ctru str dung tap bién ning lyc riéng phut hop véi muc tiéu
nghién ctru [10]. Pbi tuong nghién ctru ctia ludn an nay 14 thi sinh dy thi hoc
sinh giodi cAp qudc gia mon Tin hoc, duoc khao sat nhu 14 su phdi hop cia kién
thire, k¥ ning, thoi quen, cach tng xtr, nén tang va sy quan tim cua gia dinh,
tac dong cua moi1 truong xa hdi. Dir 1iéu céac bién nang luc chuyén moén cta hoc

sinh ¢6 thé dugc danh gid bang cach truy cap vao két qua hoc tap. Dir liéu cac
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bién ning luc phi hoc tap ctia hoc sinh gom k¥ ning va cach séng duoc ludn an
danh gia bang cac cau hoi khao sat (Questionnaire).
2.2.1. Nang lwc chuyén moén

Tir nhimg quan diém khac nhau, c6 nhiéu dinh nghia vé ning luc chuyén
mon cua hoc sinh [77, 79]. Luan &n nay ap dung dinh nghia nang luc chuyén
mon 14 sé do kha niang nhitng gi hoc sinh dd hoc dugc thong qua quy trinh hoc
tap dugc nhiu nguoi stir dung [76]. Ning luc chuyén mén cta winner ¢ duoc
l1a do hoc tap tai cac truong 16p, tu hoc qua sach va cac nguén thong tin. Két
qua nay dugc danh gia bang diém kiém tra tai 16p hoc sau mdi hoc ky. Piém
trung binh cudi hoc ky dénh gia ning lyc chuyén mén toan dién cua hoc sinh.
Trong do, ddi véi hoc sinh chuyén Tin hoc, nhitng mon hoc nhu Toan, Tin, Ly,
Héa, Sinh 1a nhitng mon trong tam, hd tro kién thire dy thi Tin hoc [3].
2.2.2. Ky nang

Trong thoi gian thi, nhitng thi sinh cta ky thi hoc sinh giéi phai giai dap
nhirng bai toan dic biét hodc phai xir 1y nhitng tinh hudng phire tap. Do d6, mdi
thi sinh khong chi cin c6 day du kién thirc chuyén moén ctia nganh minh ma con
phai c6 nhimg k¥ ning can thiét dé 1am bai thi sao cho bai thi ctia minh c6 kha
ning canh tranh v&i nhimg bai thi khac vé két qua ciing nhu vé su thong minh
ctia 101 giai. Dé chon mot doi vién cho ddi tuyén, nguoi thay huin luyén vién
phai danh gia duoc kién thirc cing voi cac k¥ ning cua ing vién.
Ky ning dam mé. Trudc hét d6i vién doi tuyén phai 1a mot hoc sinh ham mudn
tham gia ky thi hoc sinh gioi [3]. Nhitng doi vién doi tuyén mon Tin hoc phai
13 nhitng hoc sinh yéu thich Tin hoc, ¢6 muc tiéu theo dudi tham gia ky thi hoc
sinh gi6i mon Tin hoc, ¢ thé bo qua nhitng cong viéc khac dé tap trung giai
céc bai toan Tin hoc kho, chuan bi cho ky thi.
Ky nding tw hoc. Tét ca nhiing thi sinh thing giai cac ky thi hoc sinh gioi déu
1a nhimg hoc sinh ¢6 k¥ nang ty hoc tot. K§ nang tu hoc 12 k§ ning ma mot hoc
sinh tu chu dong tim kiém tai liéu dé hoc tap, trau ddi, phat trién kién thirc méi
ma khong can sy hudng dan truc tiép cua thay tai 16p hoc [3]. Trong thoi gian
hoc tap ¢ 16p hoac huin luyén tai dd1, nhitng do1 vién doi tuyén déu phai biét
tu tim thém nhiing tai liéu chuyén nganh dac biét dé tu hoc cung véi nhirng tai
lidu hoc tap tai 10p, tuw kham phé nhitng van dé méi, phuong phap méi dé giai

nhirng bai toan maéi theo cach sang tao riéng.
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Ky nang tu tin. Mot nguoi c6 ky nang tu tin 1a nguot tin tudng vao nhiing viée
minh da lam va binh tinh khi d6i mét véi thach thirc hodc khé khan tro ngai bat
thuong. Ky nang tu tin cua mot thi sinh gitip cho thi sinh xr Iy nhiing cau héi
ctia dé thi, binh tinh d6i pho véi nhitng van dé khé ctia dé thi [3, 80]. Mot ngudi
c6 k¥ nang tu tin qua cao co thé tré thanh ngudi ty cao. Mot thi sinh tir cao rat
dé bi that bai trong ky thi. Do d6, mot doi vién doi tuyén phai 1a mot hoc sinh
tw tin va khiém ton.
Ky ning nhdn biét. K§ nang nhan biét cia mot nguoi lién quan dén nhimng hoat
dong va quy trinh tiép nhén, luu triY, truy cap va xir 1y thong tin [81]. Kha ning
nhan biét anh huéng manh mé dén thanh tyu chuyén mén, nhitg hoc sinh c6
k¥ nang nhan biét cao c6 nhiéu kha nang dat két qua hoc tap cao [82]. Do do,
nhan biét 13 k¥ ning can thiét cho nhitng thi sinh tham du ky thi hoc sinh gioi.
Ky nang tw duy phdn bién. Tu duy phan bién ciia mot ngudi cung nghia véi tu
duy nhén xét lién quan dén kha ning 1y luan, phan tich, danh gia va binh luan
vé mot van dé dua trén quan diém hodc 1y thuyét nao d6 dugc ap dung cho
nhirng cau hoi, nhitng tinh hudng hodc nhitng van dé thong thudng hoidc bat
thuong [43, 83-85]. Mot ngudi c¢6 tu duy phan bién luén mudn tim ra chan 1y
hon 13 ¢b tim 14y chién thang khi tranh ludn mot van dé va khong dé bi cubn
theo mot khuynh huéng nao [86]. Mot nguoi ¢ tu duy phan bién tét co k§ ning
lang nghe tit ca nhitng quan diém khac nhau vé mot van dé dé giai quyét van
dé hoic ra quyét dinh [43, 84, 85]. Tu duy phan bién dong vai trd rat quan trong
dbi voi hoc sinh trong bdi canh thé giéi hién nay - mot thé gidi dang thay doi
nhanh chéng va khong ngimg van dong. Moi hoc sinh can linh hoat va c6 kha
nang thich tng. Pic biét, cac thi sinh du thi hoc sinh gioi mudn thang giai can
¢ tu duy phan bién t6t dé hiéu va giai quyét nhimg van dé mot cach doc 1ap
bang k¥ ning tu duy ciia minh [84]. K¥ ning tu duy phan bién ctia mdi ngudi
duogc danh gia dya trén 6 cép do:

- Ciap d6 1: Nguoi khong c6 k¥ ning tu duy phan bién.

- Cép do 2: Ngudi c6 nhan thirc vé tam quan trong cua tu duy phan bién.

- Cép do 3: Nguoi méi bat dau tu duy phan bién.

- Ciap d6 4: Nguoi biét tu duy phan bién trong mot sd van dé thyc té.

- Cap @6 5: Nguoi co thoi quen tu duy phan bién.
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Cap do 6: Nguoi biét ap dung tu duy phan bién dé ra quyét dinh va xur 1y
thong tin.

Ky ndng tw duy sdang tao. Ky nang tu duy sang tao cia mot nguoi lién quan

dén nhirng k¥ nang nhan dang, phan tich, suy dién, danh gia, tong hop [87] va

1y luan dé phat sinh nhimg ¥ tudng méi doi voi mot viée nao d6 [62] hodc dé

giai mot bai toan cé san theo mot cach khac, phi truyén thong nhung tot hon

[88]. Tinh chit ctia cac bai thi trong ky thi hoc sinh gidi thudng doi hoi céc thi

sinh phai giai bai toian mot cach sang tao bang k¥ niang tu duy cta minh. K¥

ning tu duy sang tao ctia mdi ngudi duge danh gia dua trén 5 cap do:

Cap d0 1: Ngudi c6 k¥ ning tu duy sang tao 1a ngudi c6 k¥ ning thyc
hién lai nhimg bai toan di dugc giai v4i sy hiéu biét va phan tich cua
riéng minh.

Cap d6 2: Ngudi c6 k¥ ning tu duy sang tao 1a ngudi c6 k¥ ning thyc
hién lai nhitng bai toan cii voi 101 giai moi dya trén nén cua bai giai trude.
Cap d6 3: Ngudi c6 k¥ ning tu duy sang tao 1a ngudi co k¥ ning thyc
hién lai bai toan cii theo cach tiép can hoan toan méi.

Cap d06 4: Ngudi c6 k¥ nang tu duy sang tao 1a ngudi c6 k§ ning tong
quat héa thanh mot loai bai toan va dinh hudng cac tiép can dé giai loai
bai toan.

Cap d6 5: Nguoi co ky nang tu duy sang tao 1a ngudi c6 k§ ning tu duy
tong quat hoa dé nang cap bai toan, ma ra linh vuc méi, hudng khoa hoc

hodc nganh nghé mai.

Ky ndng qudn ly thoi gian. Ky nang quan ly thoi gian khéac véi théi quen

sir dung thoi gian. Trong phong thi, thi sinh can phai ¢6 k§ ning quan ly

thoi gian dé xay dung ké hoach tot nhat cho quy trinh chit ché dap tng

nhiing cdu hoi cta dé thi trong mot khoang thoi gian c¢6 han [3]. K¥ ning

quan ly thoi gian gip thi sinh phan chia mic d6 quan trong hodc muc do

kho ciia cac noi dung trong dé thi, sap xép thir tu wu tién giai quyét dé tap

trung don toan bo stic luc va tri tué vao viéc giai bai thi trong mot khung

thoi gian nhét dinh.
2.2.3. Cach sdng

Nhitng théi quen ca nhan va anh hudng cta gia dinh c6 nhiing tac dong

quan trong dén thoi gian hoc chuyén sau luyén thi ciing nhu nhitng két qua cua
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d6i vién khi tham gia ky thi hoc sinh giéi cip quéc gia [3]. Do d6, nhitng yéu
t6 nay can dugc khao sat cho ting Gng vién dé chon vao doi tuyén.

Thoi quen s dung thoi gian. MJdi ddi vién can phai c6 chién luogc hoc tap, su
dung thoi gian cin bang gitta hoc va thu gidn [3]. Mdi d6i vién can c6 thoi quen
1ap thoi gian biéu hop 1y cho cac hoat dong trong ngay dé nang cao két qua hoc
tap trong thoi gian luyén thi.

Tiém ning cia gia dinh. Yéu t tiém ning cta gia dinh lién quan dén kha ning
hd tro hoc sinh trong qua trinh 6n luyén trudc khi tham dy ky thi hoc sinh giéi
[3]. Truyén thong hoc tap cta gia dinh anh huong rat 16n dén két qua hoc tap
va thi ciia d6i vién vi kha ning nhan biét va kha ning tiép nhan kién thtrc cua
mot ngudi co tinh di truyén [82]. Trong thuc té, kha ning kinh té (thu nhap)
ctia gia dinh, sy quan tAm va gitp d& cta gia dinh anh hudng tich cuc dén két
qua cua dodi vién trong khi 6n luyén va khi tham du ky thi hoc sinh giéi.

Vién dé tinh cam. Nhitng van dé vé tinh cam trong quan hé nam nit ctia d6i vién
anh huong rat 16n dén két qua hoc 6n luyén va két qua thi hoc sinh gioi. Trong
qua kht, Truong da c6 truong hop mot doi vién rat gioi nhung khong thing
giai. Khi tim hiéu, cac huin luyén vién méi biét 1a hoc sinh ay dang c6 van
khoéng tét trong quan hé tinh cam nam ni.

Théi quen uong rwou bia. Nhiéu tac gia nghién ciru thiy rang thoi quen udng
ruou bia cta hoc sinh c6 tac dong khong tot dén két qua hoc tap [3].

Théi quen choi game. Nhiéu tac gia nghién ctru thdy rang nhitng hoc sinh bi
mé hodc ghién choi game dé dan dén két qua hoc tap khong tot [3].

2.3. Cau hoi khao sat (Questionnaire)

Luan an thyc nghi¢m dé tuyén chon doi vién doi tuyén du thi hoc sinh
gioi cap qudc gia mén Tin hoc. Ludn 4n ap dung phuong phap khao sat bang
Questionnaire dé thu thap dir liéu ning luc cta ting thi sinh da ting tham gia
cac ky thi hoc sinh gioi cap qudc gia mon Tin hoc. Tuy nhién, qua trinh thu
thap dit liéu gap phai mot sd thach thirc:

- Quyén riéng tw ciia nguoi diege khdo sat. Noi dung thu thap cé thé xam
pham quyén riéng tu ctia nguoi dugc khao sat (winners va non-winners).

Sy hop tac ctia ngudi duoc khao sat quyét dinh sy thanh cong cia viée

thu thap dir li€u. Gidi phap cta luan an la bién soan cau héi khao sat dap

ung yéu cau vé cac yeéu to tac dong nang luc. Ngoai ra, cau hdi phai dé
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duoc tiép nhan va tra 161 boi nguodi dugce khdo sat, trdnh nhiing cau hoi
vé doi tu va gia dinh.

- Thoi gian trd 1oi va yéu cau dau tw ciia nguoi duoe khdo sat. Nguoi duogc
khao sat khong c6 nhiéu thoi gian dé tra 10i cac cau hoi. Cac cau hoi khao
sat can phai dugc bién soan sao cho ngudi dugc khao sat dé tiép nhan va
khong mét nhiéu thoi gian dé tra 10i. Giai phap ctia luan 4n 14 bién soan
cau hoi bang nhirng tir ngir don gian dé hiéu. Céc cau hoi khao sat khong
mat thoi gian suy nghi va cach tra 101 don gian, chi cAn mot dau TIC (X)
cho mdi cau hoi khao sat. Phuong phap bién soan cau hoi nay di dan dén
thach thirc 1a cac hdi dap hoan toan dinh tinh. Do d6, luan an d3 dé xuat
cac tiép can:

e Lurong héa tdp gid tri ciia cdc bién ning lic. Mdi bién ning luc
duoc xac dinh bi mot tap gid tri can phai dugc dinh luong trong
khong gian nang lyc nhiéu chiéu. Luan 4n da dé xuat cac tiép can
luong hoa gia tri clia cac tip bién ning luc.

e Luwong hoa cdc gia tri cua vector nang luc cua nguoi dwoc khao
sat. Luan an d3 dé xut cac tiép can dinh luong gid tri cac thanh
phan ning lyc cua vector biéu dién nang luc ctia ngudi duoc khao
sat.

- Vi tri cu tru roi rac cua nhitng nguoi duoc khao sat. Nhitng thi sinh da
tirng tham gia ky thi hoc sinh gi6i cap quéc gia mon Tin hoc dén tir nhiéu
tinh, dia phuong khac nhau trén cd nudc, khong tap trung tai mot khu
vuc dia ly nhét dinh. Dé khic phuc kho khan nay, luan an tan dung sy hd
tro cia cac d@)ng nghi¢p la huin luyén vién doi tuyén Tin hoc tai cac
truong trung hoc pho thong cé hoc sinh tham duy ky thi hoc sinh gidi cap
qudc gia mén Tin hoc. Viéce thu thap dit liéu chi thuc hién ddi véi cac thi
sinh da tham dy ky thi trong vong ba nam gan ddy. Céac huan luyén vién
dong vai tro két ndi, hd tro lién hé va chuyén bang Questionnaire dén cac
thi sinh da tham duy ky thi qudc gia mon Tin hoc. V& k¥ thuat, luan 4n su
dung Google Forms dé giri Questionnaire dén nhirng ngudi can khao sat
1a thi sinh d& duy thi trong 3 ndm gan nhét.

Dir liéu ning luc duoc thu thip bang bang Questionnaire giri dén cac

winners (thi sinh thing giai) va non-winners (thi sinh khong thang giai) cua
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nhitng ky thi hoc sinh gioi cip qudc gia mon Tin hoc 3 nidm gan nhat. Nhiing
cau khao sat vé nang luc hoc tap dugc sir dung ngdn ngir hoi truc tiép két qua
hoc tap ctia cac mon hoc ¢o lién quan dén niang luc chuyén mon can thiét cia
mon thi hoc sinh gioi cip qudc gia. Tuy theo muc tiéu cta doi tuyén tham dy
giai hoc sinh gioi cap qudc gia bd mon gi thi khao sat két qua hoc tap nhimg
mon hoc thich hgp. Mot thach thic 16n khac, nhitng nguoi duge khao sat la
nhirng thi sinh di timg tham gia ky thi hoc sinh giéi cAp qudc gia moén Tin hoc
trong 3 niam gan nhit dang sinh séng hodc hoc tip rai rac
toan qudc.

Mot sd tac gia da chi ra nhitng yéu t6 nang luc hoc sinh phu hop véi van
hoa, chu dé ciia minh nhu tudi tac, nam/nir, thoi gian tham du 16p hoc, cé truy
cap internet khong, ¢6 so hiru may tinh khong, s6 16p hoc da tham du, v.v.. [2].
Nhiéu ¥ kién ciing cho rang nhitng tinh cach cta con ngudi déu thé hién qua
thoi quen, qua hanh dong, v.v... Vi Iy do té nhi, luan an khong dit cau khao sat
hoi truc tiép vé k¥ ning, vé tam 1y gido duc ma phan tich thanh nhimg cau khao
sat hoi gian tiép. Nhitng cau khao sat nay hoi vé thoi quen, hanh vi tng xu,
hodc sinh hoat don gian hang ngay. Do d6, nguoi dugc khao sat cam thay don
gian dé hop tac vi khong xam pham sau vao quyén riéng tu ca nhén.

Thuc nghiém thu thap dit liéu bang nhitng cau khao sat trong bang
Questionnaire c6 18 cdu lién quan nang luc hoc tap, 22 cau lién quan nang luc
phi hoc tap. Mbi ciu khao sat dugc bién soan ngan gon, cé mot sd dap an véi
cach hoi dap don gian, it mat thoi gian doc va tra 101 dé ngudi duoc khao sat dé
hop tac. Bang Questionnaire dugc trinh bay chi tiét trong Phu luc 1 di dap tng
duoc cac thach thure trén.

- Vé néi dung céu khdo sat. Luan an phan tich mdi yéu t6 nang lyc thanh
mot hodc nhiéu cau hoi rat don gian, khong dé cap sau dén nhiing noi
dung riéng tu c¢6 thé xdm pham quyén riéng tu ciia nguoi dugc khao sat.

- Vé hinh thirc cdu khdo sat. Luan n tiét kiém thoi gian ctia nguoi duoc
khao sat bang cach bién soan nodi dung khao sat thanh nhimg ciu hoi
ngan gon, don gian, d& hiéu, dic biét 13 chi tra 16i bang mot dau TIC (X)
cho mdi cau héi khao sat. Questionnaire khong co nhitng ciu hoéi ma

nguoi duge khao sat phai suy nghi dé viét thanh cau tra 10i.
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- Vé phuwong phdp tién hanh. Luan an nhd su hd trg cia cac huin luyén
vién doi tuyén hoc sinh gi6i mon Tin hoc cua mot $6 truong trung hoc
phd thong tai cc tinh dé gri Questionnaire bang Google Forms dén timg
thi sinh duoc khao sat.

2.4. Thu thap dir liéu

- Péi twong thu thap: Dt liéu dugc thu thap cho nghién ctru 1a dac trung
nang luc cia cadc winners va non-winners da tirng tham du ky thi hoc sinh gioi
cap qudc gia mén Tin hoc. Dit liéu nay duoc thu thap dé cap nhat dataset hang
nim sau mdi ky thi hoc sinh gioi cip qudc gia. Dataset ¢ tinh dong theo thoi
gian, dataset gom dit liéu cta nhitng thi sinh d4 duy thi hoc sinh giéi cap qudc
gia trong 03 nim gan nhat. Cac cudc thi hoc sinh gidi cip qubc gia hang nim
luén c6 tinh méi, dé thi ludén duge cip nhat theo xu hudng thdi dai nén dataset
phai luén duoc cap nhat dé dap ung duoc tinh thoi dai.

- Phurong phap thu thdp: Luan an ap dung k¥ thuat cia Google Forms va
duoc su gitp d& cia cac thay co huan luyén vién cua cac doi tuyén hoc sinh
gi6i mon Tin hoc. Trong thuc nghiém, luan an duoc su ing ho cta céc thi sinh
du thi hoc sinh gioi cap qudc gia mén Tin hoc cac ndm hoc 2020-2021, 2021-
2022, 2022-2023, 2023-2024 tra 161 Questionnaire. Két qua, luan an da thanh
1ap duoc 2 tap dataset, Dataset 2024 va Dataset 2025.

2.5. Tién xir Iy dir liéu
2.5.1. Chuan bi dir liéu

Dt li€u sau khi thu thap dugc tir cac thi sinh tham gia ky thi hoc sinh gioi
cip qubc gia mon Tin hoc cic nam hoc 2020-2021, 2021-2022, 2022-2023
duoc xir Iy dé thanh 1ap Dataset 2024 gém 120 winners va 101 non-winners.
Dir liéu sau khi thu thap duoc tir cac thi sinh tham gia ky thi hoc sinh gioi cip
quéc gia mon Tin hoc cadc nam hoc 2021-2022, 2022-2023, 2023-2024 dugc xir
ly dé thanh 1ap Dataset 2025 gdm 360 winners va 137 non-winners.

MB&i cau hoi ciia bang Questionnaire c6 nhiéu dap an, nhirng ngudi duoc
khao sat dugec moi danh dau TIC (X) vao 1 dap an phut hop nhét véi ban than
minh. Céac hdi dap ctia Questionnaire khi nhan lai déu duoc tién xir Iy tha cong
dé chon nhiing hdi dap hop 16 [89]. Cac hdi dap Questionnaire duoc phan thanh

2 nhém: (1) hdi dap cta nhimg winners, (2) hdi dap cua nhitng non-winners,
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duogc xtr Iy thu cong ting bang hoi dap dé chon nhimng hoi dap dang yéu cau vé

quy cach:

- Nhing hdi dap c6 cau hoi nhan duge nhiéu hon mét dau TIC tra 161 hodc

c6 cau hoi khong co ddu TIC tra 101 thi hoi dap bi loai ra vi khong hop 18.

- Nhing hoi dap c6 ghi cht thém thi bi loai vi dugc xem la khong hop €.

- Nhing hdi dap c6 yéu té ning luc hoc tap thiéu hoi dap phan 16p 11, 12

dugc xem la hop €.

- Nhimg hdi dap ¢ yéu té nang luc hoc tap thiéu hodc thira cac cau hoi

cua 16p 10 dugc xem la khong hop 1€.

- Nhiing hoi dap khong tra 10i dit cac cau hoi phi hoc tap 16p 10, 16p 11 thi

bi loai.
2.5.2. X ly dir liéu

Khi thu thap dit liéu tir nguoi duoc khao sat c6 mot sb trudng hop dir lidu

bi thiéu hodc dit liéu bi sai duoc xtr 1y nhu sau:

Truong hop 1: Hoi dap tra 16i sai do chii quan cia nguoi dwoe khdo sat.

Bang 2.1. Xur ly dit liéu bi sai Truwong hop 1 (Ho va tén trong cot 3 cua bang

da duoc thay doi, khong phdi tén thdt)

" o w = " n -
Timestamp jHo vi fén Gigri tinh '\lg'ay sinh IDang |4 Treémg THPT d3 hoo hoa\. dang hge |Lép dang hqEmai | Kt qua hoi ket qua hog Ket qua hoc@Kéi qui
50U Neyil-SF mrm TR chiuyen Neuyen D - Bk L3k T1TH m—ae-e—‘-u—ﬂ A-B0 |7TG-8
Bung |asd Ii 18.0 9.6-10.0 [9.6-10.0 8.6
072024 HoTPE Mam ) GD izt 64 }' = 61-7,
41(!1'2024 14:14: 29 Mgé Xudn Toan Nam 4572007 Bing | Gia dinh tphem Ch emmg@g’_ﬂ rlcorn QG-!DD SE g0 |81-85 |8.1-8,
4/10/2024 16:25:44/B4 Thanh Trang MNam 18872007 Bdng |[THPT Chuyén Bién Héa i e 86-100 [96-10.0 [96-100 86-10
41102024 16.37:57 Tran Gla Hiy Nam__|21/12/2007|Bung_|THPT Chuyén L& Hong Phong 100(91-95 [91-95 [91-8,
4102024 16:43:02[Mai Nhat C Quang  [Nam | 2222007[Bung [THPT chuyénBigntiea |11 lcoptow 100 [91-95 [81-85 [86-
4/10/2024 17.29:16[L& Mih Tudn Nam Pl %D_?‘_anq THPT Chuyén Lam Son - Thanh Héa 10,0 |868-100 [86-00 |91-
41042024 17,33:22]Doan Tudn Anh MNam BI4/2006|E0ng | THPT chuyén Lé Hang Phony 80 6-100 81-85 1-8, 81-
AN0/2024 174822 Ngd Minh Bire Nam 13/12/72006/E0ng | Trwémg THPT Chuyén Hodng Van Thu - Hoa B12 g ommmuuamnau tom |96-100 |96-10,0 [9.6-100 [96-1(
4N0/2024 16:06:14| Trinh The Ting Nam S6/2007|Edng | THPT Chuyén Lam Son - Thanh Héa il trinitung 362007 @gmail.com |96- 10,0 [91-95 |66-90 |86-8.
471072024 18.42:56|Nguyn Tién Thanh__[Nam __|22/10/2007|Bing_[THPT Chuiyén Lam Son - Thanh Héa 11 hhihshomot@gmal.cem  (86-10,0 (8.1-05 |9.1-05 8610
41072024 1B 54 Heang Van Thai MNam "'rmg THPT ngen HomVan Thy - Hoa 312 Tin hoanguanthaihb&gmad com =B.1 -85 |8.1-85 1-85 [8.1-B
4/10/2024 20.06:38L& Anh Nam 5/1/2007|Bung |Truémg THPT Chuyén L& Khiét - Quang Ngi f 90 |76-80 |T6-80 |76-8
4110/2024 20:16:50/ Trinh Quée Binh Nam Z2/8/2007|Bing | THPT chuyén Bign Hoa 100 [81-85 [B6-8 891-8
/1072024 21:20:49]L& Hai Cudng Nam | 27/7/2006[Ding |Trirbmg THPT Chuyén Hoang Van Thy - Hea 95 9.1-05 [6.1-85 [8.1-B,
4/11/2024 12.4 322‘_g_yen Quang Long _ [Nam 8/5/2008Bng | Triremg THPT Mguyen Binh Khigm 6-100 |71-75 91-95 |81-8
4/11/2024 13.08:41! Quang Minh Nam Z-'d.'ZODﬁ'&'mg Trwdmg THPT Chuyén NgJ)gn 41 Thanh - Y& |96-100 |81-85 [61-85 [81-8
4/11/2024 13:15:17/Pham Nhat Quang Nam 3/8/2005|Khéng [Triréng THFT Chuyén NguyEn Tat Thénh - YYén Bai 196-100 [91-95 [71-7, 81-8
41112024 15 52__3ﬂg_tﬂglﬂujua N 2#7'2_(!9@}5299_ Trwrimg THPT Chuyén Bdc Ninh - Bac Ninh | hnhua??-l?[@gr_naﬂ com 6-10,0 |B6-90 [91-85 (81-8
4/11/2024 15.53:54|Nguyén Minh Bire Nam Bing |Trwémg THPT Chuyén Bée Ninh - Bic Ninh IZ Tin guyenminhauc0fchn@gmal 19.6- 10,0 |96-100 [91-85 [8.1-9
11/4/2024 16:47/Siing A Sia Nam Trwtmg THFT Chuyén Hoang Van Thy - Hoa Binh |96-100 [86-90 [81-85 [B1-8,
41112024 18:50:38 g8 Céng Bire [Nam ié@@@!!ﬁh’mﬂ. Chuyén Bac Ninh —|1_1_'|" lrsmwﬁ"'ﬁ@wa" com 96-100 191-95 191-95 |96-1

Dir li¢u hoi dép cia nguoi duge khao sat duoc tra 161 sai do chu quan.

Trudng hop niy xir 1y bang cach loai bo dit liéu cua nguoi duoc khao sat ra
khéi Dataset (Bang 2.1).
Truong hop 2: Hoi dap trd 1oi thiéu do khéach quan.

Dit liéu bi thiéu do khach quan (Bang 2.2). Vi du nhu ngudi duge khao

sat dang hoc 10p 11 thi khong c6 diém cac mon hoc & 16p 12.
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Bang 2.2. Xu ly dir liéu bi thié'u_Tru’o‘ng hop 2

' a '
Ket qua hodKet qua hodKét qua hoe|Ket qua hac |KEt qua hoe|KET qua hdkét qua hockét qua hoe tip ca néané". qua hoc tip oa nanKét qua hoe t3p o nan K&t qua hoo tap cd nanKét qua hos tép ca ni

31-85 [71-75 |61-70 |50-60 [61-70 76-80 [81-85 [76-80 18.1-7.0 7.1-7.5 18,1 - 8, 76-80

6-100 B81-95 [9.1-9, -85 B.1-8 9&-10,0|9.6-10,0 1- 81-95 1-8, 18.1-9, 9.8-10,0

-9 -85 |71-T7, B5-80 [71-7 76 1 1 - 1-7.0 E-8 |76-8, 8.1-85

=95 |\7.1-7, 51 -70 |71-75 76 1 81-85 150-60 RN 161-7.0 J71-75

-95 [7T6-8 5-30 B1-8 81- 1-8. 1- |61-7.0 -8 81-85 j1:3 9.0

-85 [61-70 J-7T0 1B1-8, 8- 91-65 |81-85 171-75 1-7 T6-80 76-80

-95 |81-85 186-90 81-85 B6-90191-95 186-90 161-7.0 171-75 81-85 81-85

0 |61-7.0 B6-9.0 B.1-85 86-90 96-100 B6-9.0 71-75 86-9.0 TA-75 856-9.0

)5 |81-85 [81-85 |BE-00 86.00 01856 031 05 63 81,086 268-90 856-9.0

U0 1865-90 191-95 |96-100 191-95 | .
0 [91-95 [81-95 [91-95 191-95 | | | |

TH-Th [ET-T0 e s0—Fa=86—8: Bt = LN BE-50 181-85

86-9.0 [65-90 |B6-80 B6-80 91-95 91-95 l9,1-85 8.6-9.0 86-9.0 86-9.0

-10.0 [86-9.0 76-80 81-85 86-90 81-86 [86-90 11-7.5 76-8.0 i8.1-85 8.1-85

|86 T1-15 [71-75 [71-75 |B1-B5 [91-95 [91-95 |6,1-7.0 T1-1.5 [TE-80 [76-80

Dé khic phuc trudng hop ndy, luan an dung K-Nearest Neighbours
Imputer (KNNImputer) tir scikit-learn dé xur 1y gia tri thiéu trong dir liéu:

Input: Bang dit liéu (c6 thé chira cac gia tri bi thiéu)

Output: Bang dir lidu sau khi di dugc dién dy du cac gia tri bi thiéu

Thuéat toan:

Budc 1: Khéi tao bo xir Iy dir liéu thiéu KNNImputer
Buéc 2: Ap dung KNNImputer 1én dir liéu
- Hoc thong tin tir cac dong dir li¢u 1an can
- Thay thé céc gia tri bi thiéu
Budc 3: Luu dif liéu sau khi xtr Iy vao bién df imputed
Budc 4: Chuyén df imputed thanh bang dix liéu (DataFrame) véi tén
cot gidng bang ban dau
Budc 5: Gan lai bang dit li¢u da xur 1y cho bién

K-Nearest Neighbours Imputer 1a mot ky thuat xu 1y dir liéu thiéu trong
hoc mdy, sir dung phuong phap K-lang giéng gan nhat dé udc luong va dién
gia tri bi thiéu duya trén nhitng diém dir liéu twong ty.

Céch hoat dong ctia K-Nearest Neighbours Imputer: Véi mdi 6 bi thiéu
trong tap dir liéu, tinh khoang cach gan nhat (thudng 1a Euclidean distance)
trong tap dir liéu va sir dung gia tri cua cac diém gan nhat nay dé dién vao gia
trj thiéu. SO lwong diém gan nhat duoc xac dinh bai tham sé K. Diéu nay giup
tao ra cac gia tri gﬁn gia tri thuc té nhit cho gia tri thiéu.

2.6. Pinh lwong tip gia tri cic bién ning lwc ciia khong gian niing luc

MOi cau khao sat cua Questionnaire duoc mo hinh héa toan hoc nhu mot

bién ning luc F, |s=1,..,40. Mdi két qua hdi dap Questionnaire tir nguoi duoc

khao sat (winner hodc nonwinner) m|m=1..,M v M 1a s6 hoi dap sau khi
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dugc xtr 1y, dugec md hinh hdéa nhu mdt vector F |m=1,2,..,M nang luc cua
nguoi duge khao sat m trong khong gian 40 chiéu.

F =", 0 fm My =" |s =1,..,18,19,..,40)

Bai toan dinh lwong bién ning luc cta ngudi duoc khao sat
m|m=1,2,..,M la mdt anh xa cac dap an dinh tinh trong cac cau khao sat cuia
Questionnaire ma nguoi dugc khdo sat m da chon (X) thanh vector
F |m=1,2,..,.M trong khong gian 40 chiéu F,|s=L..,40. Mdi chiéu 1a mot
bién nang lyc cua nguoi dugc khdo sit m cd gid tri duge dinh luong
f" €[0,10]c R, Vs €{l,..,40} |m =1,..,M . Néi cach khac,

- Input cta bai toan dinh lwong bién ning lyc 13 nhing hdi dap

Questionnaire dinh tinh ctia ngudi dugc khao sat.

- Output cua bai toan dinh lugng bién nang luc 1a cac tap gia tri dinh luong

cua céc bien ning luc F =1 4}| f=12,..|s=1,..,40 va vector ning lyc

ctia nguoi duge khio sat F =(f" |s=1,..,18,19,..,40) v&i m=1,2,.,M .
Bai toan dugc phan tich thanh 2 outputs:
- Output 1: Tap gi4 tri cla bién ning luc F, ={f; 4}| #=12,..|s=1,..,40.

- Output 2: Vector dac trung nang luc FMZ(fS’" |s=1,..,18,19,..,40) cua
nguoi dugce khdo sat m|m=1,2,.,.M .
Output 1 duge thyuc hién bang cach phan chia F, ={f; 4}| #=1,2,..[s=1,..,40
thanh 2 nhom véi 2 tiép can dinh lrgng twong Gmg, nhém bién nang luc hoc
tap E={f 5| #=12,.]s=1.,18 va nhém bién ning luc phi hoc tap
E={f 5} £=12.]5=19,..,40.
2.6.1. Pinh lwgng céc bién ning hre hoc tip

Bang 2.3. Anh xa bién déi dap an cdc bién néng luc hoc tip F, |s=1,..,18
trong két qua héi dap Questionnaire ciia nguoi dwoc khdo sat.

Pép an cac bién nang lyc hoc |  Gia tri f.518=12,. cua bién ning lic
tap cua nguoi dugce khao sat

. . ap E. |s=1,..,18 ¢ T da
trong Questionnaire hoc tap K| »+-»16 dugc anh xa tir dap

an Questionnaire cia nguoi dugc khdo sat
[0.0-5.0] 1
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(5.0 - 7.5] 5
(7.5 —8.0] 6
(8.0—8.5] 7
(8.5-9.0] 8
(9.0 - 9.5] 9
(9.5—10.0] 10

Badng 2.4. Két qua sé héa cdc bién néing luc hoc tdp

id_|winlfemalelF1 [F2 |F3 [Fa |rs [Fe |F7 |F8 [ro |F10 |F11 [F12 |F13 |F14 |F1s [F16 [F17 |F18
1 1 9] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 1 o 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
3| 1 ol 10| 10| 10| 10| 10| 10| 10| 10| 9 10| 10| 9 10/ 10 o 10f 10 9
4 1 (9] 10 10 10 g9 10 9 10 9 10 10 10 9 10 10 10 10 10 10
5 1 a 10 10 10 10 10 10

=] 1 8] 10 10 10 10 10 10 10 10 10 9 10 10 10 10 9 10 10 9
. 1 o 10 10 10 10 10 10 10 10 10 9 9 10

8 b 3 o 10 9 10 10 10 10 10 10 10 10 10 10

9 1 o 10 10 10 10 10 9 10 10 10 10 10 10

10 1 o 10 10 9 10 10 9 10 10 10 10 10 10 10 10 10 10 10 10

MBbi dic trung nang luc hoc tip duoc md hinh héa nhu mot bién nang luc
va dugc biéu dién nhu mét chiéu ning lyc E |s=1.,18 c6 nhidu gia trj
f 5| B=1,2,.. trong khong gian nang luc F, ={f, 4}| #=12,..|s=1,..,40. Trong
d6, mbi chiéu F, |s=1,..,18 biéu dién ning lirc hoc tdp duoc dinh luong boi tap
gia tri {f, ;}=1{1,5,6,7.8,9,10}| f=12,... dugc anh xa tir két qua héi dap trong
nhirng Questionnaire ctia nhitmg ngudi duge khao sat theo Bang 2.3 va két qua
la Bang 2.4.

2.6.2. Pinh lwgng céc bién ning luce phi hoc tap

Tt ca cac hdi dap Questionnaire thu thap tir cic winners va non-winners
tham gia khao sat dugc sir dung dé xac dinh nhiing gia tri cac bién ning luc phi
hoc tap. Pap 4n cua cic Questionnaires tir cau 19 dén cau 40 1a nhimng dap 4n
dinh tinh duoc chuyén thanh bién ning luc dinh luong E |s=19,..,40. Mdi bién
gém mot tap gia tri can dugce xéc dinh.

- Tép gid tri ciia nhitng bién nang lic phi hoc tdp. Trong khong gian nang
Iwc, mdi bién nang luc phi hoc tap E, [s=19,..,40 twong tmg véi 1 cau hoi
dinh tinh s=19,..,40 trong Questionnaire. Tap gia tri dinh lwgng cia mot
bién niang lyc phi hoc tidp duoc chuyén ddi tr nhitng hdi dap

Questionnaire cua nhirng nguoi duoc khao sat (winner hodc nonwinner).
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Két qua, mdi bién ning luc phi hoc tap E [s=19,.,40 c6 mot tap gia tri
dinh luong 1a E,={f; 5 €[0,10]cR|£=12,.}.

Bang 2.5. Ma trdn héi déap vé bién nang lwc phi hoc tdp s=19,20,..,40 ciia
nguoi duoc khao sat m| m=1,2,...M.

A m m m m m m
Caul9 [ ajy | bly | cfy | do | €5 | fi9

A m m m m
Cau 20 | ajy | by | ¢35y | dag

A m m m m m m m m
Cau2l | ayy | b3y | 5y | dyy | exy | f21 | €21 | M)

A m m m m m
Cau22 | ay, | b3y | ¢35 | d3y | e5)

A m m m m
Cau23 | ajy | by | ¢35 | d33

Cau24 | ay, | by, | 5,

Cau2s | aft | by

A m m m
Cau 26 | asg | by | c3

A m m m m m m m m
Cau7 | ay, | by, | c5 | doy | ey | foy | 827 | hay

A m m m m
Cau 28 | abg | byg | chg | dig

Cau29 | ajh | by

Cau3o | afh | by

Cau3l | a3} | b3}

A m m m m m m m m -m
Cau3sd2 | azp; | by | 3 |dsy | €3 | 30 | 832 | M2 | 13

A m m m m m m m m
Cau33d | azy | b3y | o33 | d3z | es3 | /35 | 833 | /a3

Cau3d | ayy | by,

A m m m m
Cau3s | ajs | b5 | ¢35 | d3s

A m m m
Cau 36 | a3y | b3g | c36

Cau37 | aly | by | ¢35 | diy

A m m m m
Cau38 | ajg | big | c35 | d3g

A m m m m m
Cau39 | a3y | b3y | c39 | d3y | e39

A m m m m m
Cau 40 | ayg | by | cao | dio | €0

- Cdc thanh phdn phi hoc tdp ciia vector néing lyc. Cac thanh phan phi hoc
tap f," |s=19,..,40} cta vector nang luc ngudi duge khao sat m duogc
chuyén doi tir cac dap an dinh tinh ctia ngudi nay tai nhitng cau khao sat
19, 20..., 40. Két qua, ta cé vector nang luc cua ngudi dugc khdo sat
m|m=12,,M la F =" €F,|s=1,.,18,19,.,40| m=1,..,M).

- Ma trén héi dap (Bdang 2.5): Hdi dap Questionnaire cia mot ngudi duoc
khao sat dugc thiét 1ap thanh ma tran véi gia tri 1 dugce gan vao dap 4n

c6 danh dau (X) va gia tri 0 duoc gan vao dap an khong c6 danh dau ().
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Nhiing cau khao sét trong Questionnaire khong duoc bién soan dii s6 dap
4n so voi ma tran thi vi tri twong Umg trong ma tran hdi dap duoc gan
bang 0 (6 mo trong ma tran ctia Bang 2.5).

Gia tri dinh lwong cia bién ning lwe phi hoc tap

Gia tri s6 ctia nhimng

Fio dac trung nang luc phi hoc tap

Foe &
5]
.
=
=
(&3
E.
)
)g
=
£
)8.
(]

Fao

Hinh 2.2. Khoi 3D hoi dép - dinh lwong cdc gid tri cia bién ndng lyc phi hoc
) ) . tap Fg,Fy,...Ey )
Ap dung kho6i 3D ho1 dap dinh lugng bién nang luc phi hoc tap (Hinh
2.2), cac gia tri cua bién ning lyc phi hoc tap E [s=19,..,40 twong tmg cau khao
sat §=19,..,40 la:

M
a, =£Za§" |a” €{0,1}|m=1,2,.,M;s=19,..,40
M 1
5 M
by=—> B |b"€{0,1}|m=12,.,M;5=19,..,40
M 1
S M
c, :MZc;“ <" €{0,1}|m=1,2,.,M;s=19,..,24,26,..28,32,33,35,..40
1
5 M
d, :MZd;" |d” €{0,1}|m=1,2,..,M;s =19,..,23,27,28,32,33,35,37,..,40
1
5 M
e, :Mze;" e €{0,1}|m=1,2,..,M;s =19,21,22,27,32,33,39,40
1

M
£, =%Zf;’” S {01 m=12,.,M,5=19,21,27,32,33
1
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M
g = Dl O m =12, Mis =21,27,3233
1
S M
hy :MZh? |k €{0,1}|m=1,2,.,M,s =21,27,32,33
1

5 M
i =—>>i"il" €{0,1}|m=12,.,M,s =32
M 1

Gia tri cua bién ning luyc phi hoc tip duoc chuan hoa sao cho
ag,b,,c,d e, fr. g, h,i €[0,10] R Vs €{19,20,..,39,40} bang cach gan O bang

5> Cso s Cyo oL
mot sb thich hop tuy theo sé ngudi tham gia khao sat. Thuc nghiém cua luan
an chon 0=10.

Theo Questionnaire cua luan an, tap gia tri ciia cac bién nang lyc phi hoc tap
E={a,,D,.¢5,d;.6, &5 o €[0,10] Ry =11 5 €[0,10] cR|f=1,2,..}[s=19...,40
trong khong gian nang luc la:

Fo =1{a,9,D,9,C19,d19,€19, f10} =110 15T1025T103> 1045 L1055 F106 )
E,, ={a,0,0,0,C10>50} =1{E50 155502515035 T204
E, =1{a,,0,,,¢,1,d5,€505 f51: €15 101}
R SYRTS SYPSS EYIRTS YIS SIS BYPIS SRS E1Y
E, ={a,,,b5,¢5,d 0,60} =5, 1,555,550, 5.55, 4055}
E,; ={a,;,b,5,¢05,d, =65 1,155,005 5, 5554}
E, =1{a,,,0,,,¢,,} = {1, 550,.55,5)
Fys =1ay5,055 5 = {5 1,155}
Fyg = {a36:b26:Co6§ = 615 T2620 T30}
E,, ={a,,,b,;,,¢,,,d7.€57, 157,857,157}
={f), 1,057,555, 055, .00, 5. 856,157 5, 15 ¢}
Foq ={a,5,055,Crq,d g} =155 11055510535 1554 )
Fyg = {39,029 § ={f015 150,
Fyy =1a30,b3 ) = {501,150 )
By ={ay,by ) = {15, .15,
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Ey, ={a5,,05,¢55,d5, 63, f37, 835 11y §

= {5150 s T g T ss 60 B 7 T 5 Tn0
Fyy =1{a53,053,¢55,d 55, €35, f33, 8335 133§

SRLETRTS SRS SPPTS SRS IVIPUS EVTR LTI SOPY

Ey, ={ay,by, =1t .15,
E ={a;5,b;5,C55,d55} = {55 1, 155,. 6555, 155 4}
Fyg ={a36,055, 0361 = 36,15 T3625 T35}
Fy; ={ay;, by, 05,d5 5 = {51,855, 1505015045
Fio = 1{a54,055,C35.d55 ) = {55 153505 Fa35F354 )
Fyg ={a35,D59,C30, 59,301 = {f50 1, T390 15055504 T30 51

Fyo =1{a40,040,C10>dug5€400 = Ha0.15 8002 Ta050Fa0.45Ta0 51

2.7. Pinh lwong gia tri cac thanh phan phi hoc tip ciia vector ning luc
cua nguoi duwge khao sat

Gia tri cac thanh phan ning luc phi hoc tap (f]y....f5) ctia nguoi duoc
khao sat m|m=12,.,M (Bang 2.6) trong vector nang luc
F'=(f" |s=1,..,18,19,..,40) dugc x4c dinh:

fo = ajg.ay9 +bjo.byg + Clo-C1o + dio-dig +€9-€19 + f19 -f19

£30 = a50-arg + b3ybygy + Chp-Cag + dry-drg

f31 = ay.ay, +by1.by; + 3.0 +dy1dyy + g€y + fo1 - Sor + €181 + 1y

£3) = a3y.ayy + b33y +Chy.Cop +dy.dyy + €570,

£33 = a33.053 + b33.by3 +C33.C53 + d3s.dys

34 = ayy.ayy +byybyy +ChaCoy

35 = ajs.ay5 +bys.bys

36 = a%6.05 + byg.byg + Chg.Cog

f37 = ay7.ap7 +b33.by; + C37.07 + dyg.doy + 3807 + f37.fo7 + 827-827 + a7y

35 = a5g.ayg + b)g.byg + Chg.Cog +dog.dog

76 = a59.ayg +byg.byg

30 = a3o-az +b3yy.by

m__ _m m
f3) = a31.a3, + by1.b5
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3 = azy.a3y +b3.byy + C3.C3p +d3y.dyy +€3y.€3 + [3) f3 + 83283y + gy + 13 03
£33 = ag3.a3; + b33 byy + 3053 + dyz.dys + es3.033+ f33.f33+ 833.833 + Mz Iy
34 = azy.a3, + b3y by
f3s = a35.a55 + by5.bys +C35.C35 + d35.d5s
36 = a36.05 + D3g.byg + C36.C36
37 = a35.a37 + b3y.by; + €303 + d3.dy,
38 = (3g.03g +D3g.big +Che.Cag + dig.dsg
30 = @39-A3g + b39.b39 + C39.C39 + d39.d3g + €39-€39

m _ .m m m m m
fa0 = @40-@40 +bag-bag + Ca0-Ca0 +dag-dag + €g9-€49

Bdng 2.6. Két qua thwc nghiém lwong héa cdc bién nang lye phi hoc tdp cia
nhitng nguwoi duwoc khao sat

F19 EFZC F21 F22 F23 F24 F25 F26 F27 F28 F29 F30 F31 F32 F33 F34 F35 F36 F37 |F38 F39 iF4D
19| a3 3| 3] e 7| &l s| s 7 e 6 6 7 ss| 5| es 7 a s &
B 5 3 5 3 6 7 4 5 5 7 4 4 6 7] 5.5 5 6.8 7 4 6.6] &
6 5| 0.33 5 3 6 7 4 5 5 7 =3 6 6 1 5.5 5 3 7 4 6.6 6
&) 4 3 5 a 6 7 5 5 33 7 & 4 [ 7 4.5 3.3 6.8 1 8 a 6
‘J_..Q_ 5 3 3 25 6 _7 4 5 3_.3 7‘ A 6 6 7 4.5 3.3 6.8 7 4 6.6 6
5_ 5 3 5 3 6 7 4 5 -1 3_ 6 6 6 7 5.5 5 6.8 7 a4 6.6_ 6
s| a4 3 s| 3 3| 7 s| sl s| 7 s 6 15 2 ss| s| es| 7| 58 es
51} 5 3 0.2 3 6 7 4 5 5 7 B 4 6 7 4.5 3.3 6.8 7 4 6.6 6
B S 3 5 3 6 3 5 1.5 S 7 B 1 6 7 4.5 3.3 3 7 5.8 6.6 6
1.9 5 3 3 3 3 7 4 5 5 7 =1 (3 6 7 5.5 5 6.8 2 4 3 3
2.8. Dataset

Dataset 13 tap nhitng vector biéu dién ning luc (hoc tap va phi hoc tap)

cua M nguoi dugc khao sat, winners va non-winners. Sau khi xt ly cac hoi dap

Questionnaire, dataset dugc td chirc nhu mot bang dir li€u g6m 41 cot, trong do

ot 1 chi thi sb th tu caa nguoi dugc khao sat m|m=1,2,..,M va 40 cot chi thi

cac bién nang lyc cua M nguoi dugce khdo sat véi M dong, moi dong biéu dién

vector nang lyc cia mdt nguoi duoc khao sat (Bang 2.7).

Fr =", fMm=1,2,.,M

Bang 2.7. Mo hinh dataset

Ngudi duge f, . fig fio f40
khao sat m
m=1 fll fio
m=2
R i
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2.9. Két luan chwong 2

Chuong 2 cta luan an thanh 1ap dataset ning luc thi sinh da thi quéc gia
mén Tin hoc bang cach phan tich cac dic trung ning luc hoc tap thanh 18 cau
hoi nang luc hoc tap, va phan tich tam 1y gido duc, su pham thanh 22 cau hoi
ning lyc phi hoc tip dé khao sat nhiéu thi sinh da dy thi hoc sinh gioi cap quc
gia moén Tin hoc. Sau khi tién xtr 1y, luan an st dung hoi dap dinh tinh cua céac
winners va non-winners dugc khao sat dé thanh lap dataset.

MB&i cau hoi dwge md hinh hoa nhu mot thanh phan cia vector ning lic
ctia ngudi duoc khao sat. Bién niang luc hoc tap duoc dinh lwong bang két qua
hoc tap, bién nang luc phi hoc tdp dugc dinh luong béng cac tiép can ma tran
hoi dap va khéi 3D hoi dap do ludn an dé xuat. Bo cau hoi cua Questionnaire
do luan an bién soan c6 nhirng dac diém:

1. Noi dung don gian. Questionnaire do luan an bién soan c6 ndi dung don
gian, dic biét 1a nhitng ciu hoi phi hoc tdp duoc phan tich ddy du nhung
khong xam pham dén quyén riéng tu cta ngudi duoc khao sat.

2. Cdu triic don gidn, tra loi don gian. Questionnaire do luén an bién soan
c¢6 cau truc don gian, ngudi duge khao sat khong can nhiéu thoi gian dé
doc hiéu va tra 10i. Nguoi duoc khao st chi tra 101 bang mot dau TIC
(X) cho mdi cau héi.

3. Lwong hoa dac trung nang luc. Luan &n da dé xuit tiép cAn ma tran hoi
dap va khbi 3D hoi dap, dé luong hoa cac dic trung nang luc tir nhitng
dau (X) cta hoi dap khao sat. Tiép can lugng hoa dic trung ning luc do
luan an dé xuét va thuc hién co tinh linh hoat, c6 thé 4p dung cho cac
Questionnaires cua cac ky thi, cép thi, hoac mon thi khac nhau.

4. Linh hoat. Tiép can ma tran hoi dap va khéi 3D héi dap hd trg su linh
hoat trong soan thao Questionnaire, c6 thé diéu chinh ndi dung ciing nhu
s6 cau khao sat theo tinh chat cta tirng mon thi, cap thi theo tirng nim
thi mot cach dé dang.

Tom lai, luan an d3 dé xuit tiép can xdy dung dataset linh hoat (smart

dataset) pht hop vé6i yéu cau thanh 1ap d6i tuyén dy thi cac giai. Tiép can

dataset linh hoat cung cap quy trinh thanh 1ap tap dir liéu nang luc cta cac
thi sinh dy céac ky thi hoc sinh gi6i. Quy trinh c6 thé duoc ap dung dé thanh
1ap cac doi tuyén theo tirng mon hoc, timg ky thi, va cap thi khac nhau.
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CHUONG 3. TIEP CAN HQC MAY PE CHQN HQC SINH GIOI
VAO POQI TUYEN DU THI HQC SINH GIOI

3.1. Giéi thiéu

“Tuyén chon hoc sinh vao doi tuyén du thi hoc sinh gid1” 1a mot bai toan
ra quyét dinh, trong d6 can lua chon mét sé luong han ché hoc sinh ¢6 ning lyc
ndi trdi nhét tr mot tap 16n cac ung vién dé dai dién cho truong tham dy ky thi
hoc sinh gioi. Nhitng thi sinh mudn thang giai hoc sinh giéi phai c6 ning lyc
dap Gmg yéu cau cta ky thi. Ap dung triét 1y “gan muc thi den, gan dén thi
sang”, luan 4n dé xuat “Tuyén chon hoc sinh vao d6i tuyén du thi hoc sinh gioi”
duya trén sy trong dong vé niang luc, ning luc hoc tip va niang luc phi hoc tap,
gitra ing vién v4i nhimg thi sinh d3 timg thing giai (winners).

Nhitng ndm gan day, khoa hoc may tinh véi cac k¥ thuét khai pha dit liéu
(data mining) va hoc may (machine learning) 3 xuyén nganh vao gido duc dé
giai nhirg bai toan cai thién va nang cao chit lugng hoc tap cua hoc sinh [90].
Theo xu thé @6, luin 4n ap dung cac k¥ thuat khai pha dit liéu va hoc may dé
giai bai toan “Tuyén chon hoc sinh vao doi tuyén du thi hoc sinh gioi cip qudc
gia mén Tin hoc”. Ludn 4n danh gida mic d6 twong dong vé sut nang luc cla
rmg vién véi ning luc cua nhitng winners va 4p dung cdy quyét dinh chon
nhitng Gmg vién c6 ning luc twong dong cao nhat v4i winners vao doi tuyén dé
tham du ky thi hoc sinh gioi cdp qudc gia mon Tin hoc.

MObi miu cta dataset déu di dugc gan nhan winner hoic non-winner, nén
luan an ap dung hoc may c6 giam sat. Tuy nhién, do khach quan nhu da trinh
bay trong chuong trudc, sb luong miu cua dataset bi han ché. Luan an khic
phuc diém yéu nay bang cach phan hoach ngiu nhién dataset thanh training set
va testing set nhiéu lan p|p=1,2,..,P va danh gia két qua Winner-domain
bang confusion matrix dé chon trudng hop t6t nhat (Winner-domain tt). Mic
khac, Winner-domain ciing dugc ching minh tap 16i bang thuc nghiém véi tap
non-winners c6 s6 miu nhiéu hon s6 miu cua testing set.

Luan &n da mo hinh hoa nang luc mdi hoc sinh nhu mot vector nhiéu
chiéu, mdi chiéu biéu dién mdt bién ning luc. Cac bién ning luc cua hoc sinh
g@)m nhirng bién lién quan kién thuc chuyén mon, goi la bién nang luc hoc tap
(learning variables) va nhitng bién lién quan dén gia dinh, lién quan dén k¥

nang, cach song ca nhan, thoi quen va ing xu trong moi truong xa hoi, goi
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chung 1a bién nang lyc phi hoc tip (non-learning variables) [2]. Luan an ap
dung tiép can phan 16p cta k¥ thuat hoc may (machine learning) [91] va tiép
can phan tich théng ké dé danh gia mirc d6 twong tu ctia ing vién véi winners
dé tim ra tmg vién c6 do twong dong cao nhat véi winners.

3.2. Nhirng cong trinh nghién ciru dwgre lién quan

Nhimng nim gan ddy, khoa hoc may tinh da xuyén nganh vao khoa hoc
gidao duc v6i nhitng ap dung tiép cin hoc may vao viéc xtr 1y dir liéu gido duc
(educational data) nham nang cao chét luong gido duc. Bai toan thu hut nhiéu
tac gia nghién ctru 1a “Khai pha dir liéu gido duc dé phan tich, dy bao tinh trang
hoc tap cua hoc sinh”.

Mot cach tong quat, bai toan tuyén chon hoc sinh gioi vao doi tuyén cd
thé xem nhu bai toan danh gia ning luc hoc sinh dé du doan kha ning thing
giai ctia mdi hoc sinh tng vién. Trong nhirng nim gan day, nhu 13 mot trao luu
khoa hoc may tinh xuyén nganh vao gido duc, nhiéu tac gia da ap dung cac tiép
can hoc mdy dé giai bai toan danh gid ning lyc hoc sinh cho nhiéu muc tiéu
khac nhau [9, 22, 33, 75, 92]. Trong trao luu d6, nhiéu tac gia da ap dung tiép
can hoc may dé du bao ning luc hoc sinh [2, 75, 78, 91-93].

Céc bai toan thu hut nhiéu tac gia thudc chu dé Phan tich va du bao ning
luc hoc sinh, hodc du bao ning liuc hoc sinh dé can thiép som. Trong do, cac
tiép can data mining dung dé phan tich tinh trang hoc tip ciia hoc sinh nham
cai thién tinh trang day va hoc. Bai toan can thiét cua ngudi quan 1y gido duc
1a du béao két qua day va hoc dé phan tﬁng trinh d§ hoc sinh dya trén hoc may
¢ giam sat va cac tiép can data mining dé ap dung mé hinh hoc kham pha [11].

Luén an dé xuét tiép can Winner-domain va tiép can Winner-cosin dé
danh gia d6 twong déng ning luc vé sut va vé khuynh hudng cta tmg vién véi
winners, cdy quyét dinh dya trén mic do twong dong vé khuynh hudng ning
lyc clia ing vién véi tat ca winners trong winner-dataset dé tuyén chon. Ung
vién duoc quyét dinh chon vao doi khi duogc ca hai tiép can Winner-domain va
Winner-cosin danh gia mirc d6 twong dong ning luc véi cac winners cia
winner-dataset cao nhat.

- Tiép cdn Winner-domain. Tiép cin Winner-domain dugc phét trién tir
tiép can khai pha dit liéu SVM [26, 94] dé thiét 1ap domain trong khong

gian nang lyc va danh gia kha nang thang giai ciia trng vién dua trén murc
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d6 twong ddng ning luc ctia tng vién véi cac winners. Tir nhiéu Winner-
domains do phan hoach dataset nhiéu lan (P lan), tiép can chon ra mot
s6 rat it Winner-domains tot dé 1am mién chon tng vién.
- Tiép cdn Winner-cosin. Tiép can Winner-cosin ap dung d6 twong dong
cosin [95, 96] dé danh gia mirc d6 twong dong vé hudng ning luc cua
{ing vién véi cac winners. Mdi g vién trong Winner-domain tt dugc
danh gia mirc do twong ddng hudng ning luc véi cac winners bang cosin
trung binh ctia img vién véi tit ca cic winners clia winner-dataset.
3.3. Phat biéu bai toin
3.3.1. Cau héi nghién ctru

Bai toan duoc dit ra nham tra 101 cau hoi “Ung vién ndo c6 nhiéu kha
ning thang giai?”. Trong thuc té, c6 rat nhiéu hoc sinh gioi c6 thé tham gia doi
tuyén. Tuy nhién, luan an thiét 1ap cac thuat toan quyét dinh tuyén chon nhitng
g vién c6 ning luc cao hon vira du sé lwong d6i vién can thiét va chip nhan
dé lai nhirng tng vién khac.
3.3.2. M6 ta bai toan
Input:
- Tap nhing thi sinh di thing giai, Winner-dataset W={w,,.,w,}, trong
d6 mdi winner W, duoc biéu dién nhu mot vector toan hoc trong khong
gian ning lyc S chiéu.
- Tap nhitng thi sinh d4 du thi nhung khong thang giai, Nonwinner-dataset
U={u,,.,u,}, trong do mdi nonwinner u,, duoc biéu dién nhu mot
vector toan hoc trong khong gian nang lyc S chiéu.
- Tap nhitng tmg vién X = {x,,..,x,} mudn dugc chon vao ddi tuyén, trong
d6 mdi tmg vién X, duoc biéu dién nhu mét vector toan hoc trong khong
gian nang luc S chiéu.
Ouput:

Tap nhitng Ung vién duoc quyét dinh chon vao doi tuyén
Yieam =Y 1>+ Y K ean) -
3.3.3. Tiép cAn Winner-domain

Thuat todan Winner-domain dugc dé xuat dé xac dinh mién khong gian

nang luc tap trung nhiéu winners ctia 3 nam trudc. Nhitng irng vién c6 nang luc
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trong mién khong gian tap trung nhiéu winners duoc xem 1 c6 do twong dong
cao voi cac winners. Tiép can Winner-domain [CT.1, CT.2] 4p dung thuit toan
Winner-domain xac dinh nhiéu Winner-domains ddi véi mot tap winner-dataset
bang cach phan hoach nhiéu 1an va tim ra nhitng Winner-domain tot xac dinh
mién khong gian tap trung winners cao nht.
3.3.3.1. Winner-domain

Lu4n 4n phin hoach dataset thanh tdp mau thang giai (winner-dataset)
W={w,,.,wy} gom nhitng miu biéu dién ning lyc cua cac winners va tdp mau
khong thing giai (nonwinner-dataset) U ={u,,..,u,,} gdm nhitng miu biéu dién
ning lyc clia cac non-winners. Luan an dé xuét thuat toan tao ra nhiéu Winner-
domains (mién ning luc cta nhitng winners) dé chon d6i vién tiém ning.
Nhitng irng vién c6 vector nang luc trong Winner-domains thi dugc du doan co
nhiéu kha ning thang giai. Ap dung tiép can hoc mdy, luan 4n st dung nhiing
training sets dugc thanh ldp tir winner-dataset W={w,,.,w,} dé thanh 1ap
Winner-domains chon déi vién tiém ning.

Chon ngﬁu nhién khoang 70% s6 mau cua winner-dataset W={w,,..wy}
nhiéu 1an p|p=1,2,.,P dé thanh 1ap cac tip huin luyén (training sets)

V? ={w,,..,w,}| p=12,..; khoang 30% mau con lai dugc dung lam winner

testing set V2 |p=1,2... Chon ngiu nhién J mau cua nonwinner-dataset

test

U={u,,..,uy} nhiéu 1an p|p=12,..,P dé dugc nhitng nonwinner testing sets

={u,,..u,}| p=12,.. twong ing. Mdi lan p|p=1,2,..,P chon dugc mot

test

winner testing set V2, | p=1,2,.. va m{t nonwinner testing set U | p=1,2,..

dé thanh 1ap Testing set=VE, UUP | p=12,.. Mbi training set

test test
={W,,..W;}| p=12,... dugc dic trung bai trong tAm w’ , ban kinh R” va
goc huéng 67

- Trong tam w’ cua training set: wl =[fl ;. P .5 E8 ]

C’ *Yt5.CO° 0
trong do fh. = Z Ns=12..,8 vé&i I s6 miu cua training set, S 1a

s0 bién nang luc.
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ok "0 train : P _ gl (wl wP)
Bén kinh R” cua training set: R =d, (W, w;),Vi

V6i dZ =d(wP W) =A(f, — £+t (Fy, —f5,)?

Goc huéng 07 ciia training set V. Goéc hudng cua training set 1a goc
hudng t6i da € =(6) e Vi clia cac miu trong tap training set so voi
trong tam.

Wl LB AR L,

(WEWE | 2+ 4 £8P () +.+ (L)

cl

3.3.3.2. Winner-domain tot

Mdi training set V¥ c¢o6 thé phat sinh nhiéu Winner-domains

D? |k =1,2,.. bang cach thay dbi cic tinh chat clia training set. M&i Winner-

domain co:

Trong tdm w’” cung voi trong tdm cia Training  set
V? ={w,,..,w,}| p=12,.

Ban kinh R = .R” véi o, <1|k=12..

Goc huéng & <O =(&)) e | Visi=1..1IF v6i 17 13 s6 mau caa Winner-
domain DY |k=1,2,..

Mbi Winner-domain D?|k=12. chira cac winners W, co
(df; <RPYA(cosOF <cosbl)

Vi ¢, <1, nén c6 I_kp mAu cua training set & ngoai Winner-domain, sb
mau T,f’ cua training set & ngoai Winner-domain ting 1én khi ¢, —0.
Néu chon @ 16n thi c6 nhiéu kha niang xac dinh nhAm mau nonwinner
thanh winner. Néu chon @, nho thi b s6t nhiéu mau winner.

Cac Winner-domains dugc danh gid hi¢u nang bang cic h¢ sO cua

unnormalized confusion matrix 2 x 2 (Bang 3.1) [2]:
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Bang 3.1. Unnormalized confusion matrix

Tap dit liéu kiém tra

Két luan: Thang giai

(cot 1 ctia matrix)

Két ludn: Khong thang giai

(cot 2 cia matrix)

Lép thang giai (hang
1 ctia matrix)

V={v,i=1.,I}

TP : S6 mau v,,v,eV
dugc doan DPUNG 1a
thang giai

FN:S6maiu v,,v, €V duoc

doan SAI 1a khong thing giai
(bi bo sot)

L6p khong thang giai

FP: S6 mau

TN: S6 mau u;,u; €U duoc

doan DPUNG la khong thing

giai

(hang 2 ctia matrix)

U={u,,j =17}

ujauj EU duo’c doan

NHAM la thang giai

- Bit dau voi: TP=0; FN=0; FP=0; IN=0
- Fori=12,.1:1f (d}. <d?)A(cos@’. >cosO”) then TP :=TP+1
- Fori=12,.1:1f (d}.>d?”)v (cosO’. <cosd”) then FN :=FN +1

- For j=12,.,J:If (df, <d”)A(cosO], >

cos@”) then FP:=FP+1
- For j=1.2,.,J : If (d}.>d")v(cos#], <cos@”) then TN :=TN +1

D0 tin cdy cua cac Winner-domains dugc danh gid boi [2, 75, 78]:

. ) .. n . ) 11—
Ti 1€ winners cua training set thugc Winner-domain: W7R =

TP

- Tiléch ing: Precision = TPR=

i 1€ chon dung recision TP+ FP

\ FP

- Tiléch ham: FPR=

i 1€ chon nham TP+ FP

18 b <ot __FN__FN

- Tilé bo sot: TPr 7

Céc gia tri TPR va FNR phu thudc vao gia tri ¢, |0<e;, <1 duoc chon,
v6i @ nho thi ti 16 bo s6t FNR cao, ti 1é chon nham FPR thap. Trong thuc té,
s6 hoc sinh can chon vao doi tuyén khong nhiéu, luan an chon & « theo chién
luoc “chon ding vira da, khong chon hon 1 chon nham”.

Céac Winner-domains D?(wZ?,R?,60}) dugc danh gia theo cac hé sb6 TP,

FP, FN ctia ma tran unnormalized confusion matrix [2]. Nhitng Winner-
domains c6 TP cao, FP thap, FN thap, duoc kiém tra tinh 16i. Nhitng Winner-
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domains c¢6 TP cao, FP thip, FN thiap khong chira nonwinner
u,,Vu, eU|m=1,.,M thi dugc chon lam Winner-domain tbt
Dg?,u, ¢ Dg?|\m=1,..M|q=1,2,...
3.3.3.3. Poi vién tiém niing
Mdi ung vién x; €X duoc dénh gia kha ning thang giai bang cach d6i
sanh ning lyc voi cac Winner-domains tét Dg?|g=1,2,.. trong khong gian
ning luc, néu x, € ADgg=1,2,.. thi X; dugc chon lam ddi vién tiém nang.
3.3.3.4. Quy trinh thiét 1ap Winner-domain tét

Quy trinh thiét 14p cac Winner-domains va Winner-domains tot duoc
tom tat trong Hinh 3.1.

< Dataset >

Wmner Dataset Nonwinner-Dataset
W {Wla :WN} U= {u11 auM}

Phan hoach ngau nhién nhiéu lan Phat smh ngau nhién
p=1,2,.. nhiéu lan p=1,2,..
4 . N . .
Training set Winner Testing set | | Nonwinner Testing set

Vp(Wf,Rp,ep) tevt |p ] 2 tesz |p ] 2
Y ~ v v
Rk =0a .R?
Testing set =Vh, OUL, | p=12..
Otk<]|k_]’2,_. <es me se test testlp >
- Y
Y v

Winner-
— DZ(wWP,RF,07)= TP,FP,FN,TN|p=1,2,..
domains

Winner-domains tot
Dg?,u, #Dg’q=12,./lm=1,.M

Hinh 3.1. Quy trinh thiét lip Winner-domain [CT.2]
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3.3.3.5. Thuat toan Winner-domain
Input:
Winner-Dataset: W={w,,..,wy}
Nonwinner-Dataset: U={u,,..,u,,}
Ung vién: X = {x,,...X;}
M&i mau clia cac tap dit liéu c6 S bién F), F),.., Fg
Output:
Doi tiém ning: Y = {Yo- Vi)
Gidi thudt:
//Phan hoach dir liéu ngau nhién Winner-Dataset W={w,,..wy}:
Forp=1—Pdo

- Training set V¥ ={w,,.,w,}, c6 trong tim w”, ban kinh R”, va goc

huéng 6°.
- Winner Testing set V.

test *
- Nonwinner testing set U2
// Sinh va danh gia Winner-domain
Fork=1—Kdo
- RP=o4.R |oy <1
- Winner-domain: DY (w?,R},6F)
- Kiém thtt v6i Testing set” =VP OUP
- Kiém tra tinh 10i:
If 3u,, e DY (WE,RF,0F)|u,, €U > Loaibo Df
// khong c6 tinh 16i
Else u,, ¢ DY (wZ,R?,0F)|Vu, e U>
D?(w?,RF,0F) // ¢6 tinh 16i.
- Panh gia hiéu ning TP,FP,FN,IN|p|k cua
D?(w”,RP,00) 16i:

If FP#0:
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Loai bo DY (wZ,RF,00) k< K+1// Continue
Else FP=0:
Chon DP(w?Z,RF,6F) 1a Winner-domain tbt
Dg?(wl,R],0]) vaBreak  //Thoat khdi vong lap
End For
// Piéu kién ding cho vong lip p
If tim dugc Winner-domain tbi wu then
Break
End If
End For
Chon teng vién vao di tiém néng:
Ung vién: X ={x,,...X;}
For /=] dén L:
e Néu x, € IDg?(w?,R7,07): x, dugc chuyén vio doi
tiémnang Y ={y,,..Vx}.
o Néu x; ¢ Dg?(w?,R?,00)|Vq: x, dugc loai bo.
Két qud: Doi tiém nang Y ={y;,..¥x}
* Danh gia do phirc tap thudt toan Winner-domain:

Thuét toan c6 2 vong lap 16ng nhau: Vong lap ngoai lip theo p voi p di
tor / — P, vong lap bén trong 1ap theo K voi kditr I — K.

Phan hoach nngu nhién winner-dataset nhiéu lan p=L12,..,P: Phan
hoach ngau nhién tip winner-dataset thanh nhiing training sets V?|p=1,2,...P va
nhiing winner testing sets V%, | p=12,,..P.

Do phirc tap cho P 1an phan hoach: O(P.(N+M).S) (3.1)

MBJi 1an phan hoach 1a mot vong lip dé tao ra K Winner-domains.

Phat sinh nhiéu mién nang lyc Winner-domains: Phat sinh nhiéu mién
ning lyc Winner-domains cho tirng training set V?|p=1,2,..,P. Mdi training set

V?|p=1,2,..,P dugc thay d6i ban kinh R” thanh nhiéu ban kinh R =a, R” . Véi

mdi vong ldp tao training set V”|p=1,2,..,P, thuc hién vong 13p tinh R/ =a, R”
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theo k=1,2,..,K dé phat sinh ra K Winner-domains khac nhau tir cing mot
training set. Vong lap theo k=1,2,..K duoc dung lai khi ti 16 chon nham
FPR=0.
- Tinh toan céc tham s dic tinh (w?,R7,07) cla timg Winner-domain
twong (mg v4i training set c6 ban kinh R” :
e D) phtc tap tinh trong tim w? phu thudc vao tong va trung
binh ctia cac dic trung S trén tap VX. Chi phila N.S
e Tinh toan ban kinh R? va gbc hudéng 07 doi hoi cac phép tinh
trén S cua tap V7.
e DG phuc tap cua vi¢c tinh tham s6 ban dau: O(N.S)
- Lip K lan d tao nhiéu mién D? |k=1,2,..,K : Mdi lan lgp chi thay doi

ban kinh R/ =a, R”

Do phuc tap 1a: O(K.N.S) (3.2)

Xay dung tap kiém thir testing set, danh gia hiéu nang cia tirng Winner-
domain va chon Winner-domain tot: Tap kiém thar tong hop la
Testing set=VP, OU” | p=12,.. M?dilan can danh gia toan by miu kiém
thir N+M

Danh gia hiéu nang: M&i mién ning lyc D7 dugc danh gia bang cach
duyét toan bo dir li¢u kiém thir N+M mau. Xac dinh vi tri ciia mot mau ddi vai
Winner-domain D?(w”, R/ ,0/) bing céch tinh (tinh khoang c4ch, so sénh ban
kinh, so sanh géc huéng) trén S dic trung. Chi phi cho mdt mau 1a O(S).

Chi phi cho mdt mién D : O(NV+M).S)

Chi phi cho tat ca K mién D?: O(K(N+M).S)

Do phire tap cua P vong lap: O(P.K(N+M))

BurGe chon ting vién: Kiém tra tap Gmg vién kich thuéc L, mdi ing vién
can O(S) cho mdi Winner-domain va L nhé khéng ding ké

Do phuee tap thoi gian cua thuadt toan Winner-domain:
O(P.K.(N+M).S)
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3.3.3.6. Thuat toan Winner-cosin
Tiép can Winner-cosin danh gia do twong ddng vé hudng ning luc cia
d6i vién tiém nang Y = {y 1o YK dbi v6i winner-dataset W={w,,..,wy} theo
thuat toan trong déng cosin (CosinSimilarity):

Yk'wn _ fl.k'fl.n +"+fv.k'fs.n +"+fS.k'fS.n

CosinSimilarity(yk , Wn) =CoS Hk.n =

[ellw, | \/(fl.k)2 +.+fgy) \/(fl.n)2 +.+(fs,)

Thuat toan tuong dong cosin xac dinh d6 twong dong vé hudng nang lyc
ctia mdi doi vién tiém nang y, |k=1,..K dbi véi winner-dataset W={w,..,wy}
1 N
CosinSimilarity(y;, W) ENZcos(yk,Wn)
n=l1
Input: Winner-Dataset: W={w,..,wy}
Doi tiém nang: Y ={y,,..,yx
Output: Doi tuyén: Zteam ={z;,..,Z g}
Gidi thudt:
For k=1 dén k=K:
1 N
Cos k = CosinSimilarity(y,,W)= v > cos(y,,w,) | k=1,..K

n=1
Ap dung thudt todn Buble sort sip xép tip Y ={y,,..yx} thanh tap
-4 Z=1{z,,..,2} theo gi tri Cosk giam dén.
Két qua:

Chon Kteam|Kteam < K d6i vién tiém nang la nhitng do1 vién c6 gia tri
Cosk cao vao doi tuyén du thi: Z=(z,,..,Z ;) | Kteam < K
D¢ phire tap cua thudt toan Winner-cosin

Ky hi€u va mé ta:

L : s6 luong Gmg vién.

N :sb luong winner ctia winner-dataset.
S : s6 chiéu khong gian nang luc.

K - 36 lugng do1 vién tiém nang.

Kieam 80 lugng do1 vién doi tuyén can chon.

Bu6e 1: Tinh dé twong dong cosin theo thudt todn Winner—cosin

,Vn
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MJi d6i vién tiém ning duoc tinh twong déng cosin véi N winners cta

winner-dataset. B9 phirc tap 1la: O(K.N.S)
Bu6e 2: Danh sach dgi vién tiém nang

Do phtrc tap chon ddi vién tiém ning 1a: O(K logK)
Buorc 3: Quyét dinh chon doi vién doi tuyén

Do phuc tap sau khi chon Kwean d0i vién tiém niang dau tién cta chudi
thir ty Cosk 13 O(Kwean) khong dang ké so véi do phire tap sap xép vi Kieam << K
Do phiec tap téng thé cua thudt todn Winner-cosin: O(L(S+P)+KN.S+KlogK).
3.4. Thuc nghiém va danh gia két qua thuc nghiém

Puoc su hd trg cua nhiing huéin luyén vién cac ddi tin hoc va nhiing thi
sinh da du thi tin hoc cip qudc gia cac ky 2020-2021, 2021-2022, 2022-2023,
2023-2024 cua nhiéu truong tai nhiéu tinh, luan an d3 xay dung dugc dataset
dé ap dung cho ky thi hoc sinh gioi cip qudc gia mon Tin hoc nam 2024 va
dataset ap dung cho ky thi hoc sinh gioi cip qudc gia mén Tin hoc nim 2025.
Trén co s& dataset thanh 1ap duoc bang Questionnaire ciing véi cc tiép can ma
tran hoi dap va khoi 3D hdi dép, luan an da sir dung tiép can Winner-domain,
thuat toan Winner-domain két hop thuat toan Winner-cosin dé tuyén chon do1
vién ddi tuyén Tin hoc.

Két qua tuyén chon nay dugc phan anh bang két qua cac ky thi hoc sinh
gioi cap qudc gia mon Tin hoc nam 2024 va nam 2025 ap dung thuc nghiém tai
mot trudng trung hoc phd thong chuyén ¢ mién tay. Lich sir ciia truong cho
thay rang cac doi tin hoc cua trudng tir trudc dén nay khong thang giai hodc chi
thang vai giai hoc sinh gioi cap qudc gia mén Tin hoc. Dé chuan bi ky thi 2024
va 2025, Truong sau khi tuyén doi vién bang phwong phap truyén thong, ap
dung mo hinh Winner-domain két hop Winner-cosin dé danh gia lai ning luc
ddi vién ctia d6i tuyén mon Tin hoc va huin luyén theo mé hinh hoc kham pha
c6 hudng dan tryc quan duoc két qua nhu sau:

Bang 3.2. Két q‘ud tfwrc nghiém moé hinh Winner-domain két hag Winner-cosin
do luan an dé xuat ap dung cho cac ky thi hoc sinh gioi cap quoc gia mon Tin

’ hoc nam hoc 2023-2024 va pdm hoc 2024-2025
Két qua ky thi nam hoc 2023-2024 | Két qua ky thi nam hoc 2024 — 2025
Nhi | Ba Khuyén khich Nhi | Ba Khuyén khich

1 1 3 1 2 3
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THU'C NGHIEM KY THI NAM HOQC 2023-2024

Thuc nghiém bién doi 10 d6i vién dugce 1anh dao tinh chon bang phuong
phap truyén thong dé tham du ky thi hoc sinh giodi cap qudc gia mon Tin hoc
nam hoc 2023-2024 thanh nhiing ing vién ctia mod hinh Winner-domain két hop
Winner-cosin. Thuc nghiém st dung Dataset 2024 1a dir liéu ning luc mot s6
thi sinh da du thi hoc sinh gioi cip qudc gia mon Tin hoc cac nam hoc 2020-
2021, 2021-2022, 2022-2023, gém 120 winners cua Winner Dataset 2024 va
101 non-winners cua Nonwinner Dataset 2024. M6 hinh Winner-domain két
hop Winner-cosin do luén 4n dé xuét thyc nghiém trén 10 d6i vién nay nhu 13
nhirng Gmg vién cia mé hinh. Sau khi c6 két qua thi hoc sinh gi6i cap qudc gia
mon Tin hoc nam hoc 2023-2024, luan an thuc hién thém moé hinh hoc may
Random Forest du doan két qua ctia nhitng doi vién do tinh chon dé so sanh
v6i mo hinh Winner-domain két hop Winner-cosin cta luin an da thyc hién
trude voi cung mot Dataset va cung tap nang luc cua cac ung vién (doi vién do
tinh chon).
1. Thuc nghigm véi mé hinh Winner-domain két hop Winner-cosin

Buoc 1. Phat sinh Training set va Testing set

Winner Dataset 2024 dugc phan hoach ngﬁu nhién 4 1an dé duoc cac
Training set W”(w?,07,R?)| p =1,2,3,4 ; mdi Training set c6 84 mau; va cac
Winner Testing set twong tng V” | p=1,2,3,4, mdi Winner Testing set c6 36
mau. Mdi Testing set twong tng v6i Training set gdm 36 mau ciia Winner
Testing set twong tmg V? | p=1,2,3,4 va 36 mau U’ | p=1,2,3,4 duoc phat
sinh ngiu nhién twong ung tr Nonwinner Dataset, Testing set =
VP uUU” | p=1,2,3,4 tuong (g v4i Training set W’ | p=1,2,3,4.

Buoc 2. Phat sinh Winner-domain:

Nhitng Winner-domains dugc phat sinh tr nhitng training sets. Trong
thuc nghiém nay, mdi Training set W”(w”,6”,R")| p=1,2,3,4 duoc phat sinh
08 Winner-domains D{(W”,67,R’ | p=123,4|k=12,..8. Trong do,
R} =a,.R" |k=1,2,..,8. Mdi Winner-domain dugc danh gia WTR, TPR, FPR,

FNR va accuracy.
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Bang 3.3. Két qua phat sinh Winner-domains cho ky thi hoc sinh gidi cdp quoc
gia mon Tin hoc nam hoc 2023-2024
Tilé Tile | Tile | Tilé bo
R wimer€DF | Gent | i | soe: | xhe i
Pl k| o R cos & thing | thing thing
e 4 gidi: | giai: duoc
chon:
WIR TPR | FPR | FNR | accuracy
1109 8.37576 0.9851 | 0.952381 1.0 0.1389 | 0.0 0.878049
2| 0.87 |8.096568 | 0.9875 | 0.928571 0.9722 | 0.0 0.0278 | 1.0
31085 |7.9104399 | 0.9875 | 0.928571 0.9722 | 0.0 0.0278 | 1.0
9.3064 | 4| 0.83 | 7.7243119 | 0.9875 | 0.928571 0.9722 | 0.0 0.0278 | 1.0
: 0,91317 51080 | 7.44512 0.9878 | 0.904762 0.9444 | 0.0 0.0556 | 1.0
61078 | 7.258992 | 0.9885 | 0.869048 0.9444 | 0.0 0.0556 | 1.0
71075 | 6.9798 0.9898 | 0.821429 0.8889 | 0.0 0.1111 | 1.0
81073 |6.793672 | 0.9898 | 0.785714 0.8889 | 0.0 0.1111 | 1.0
1109 8.44848 0.9849 | 0.952381 1.0 0.1389 | 0.8611 | 0.878049
2| 0.87 | 8166864 | 0.9873 | 0.928571 1.0 0.0 0.0 1.0
31085 |7.97912 0.9873 | 0.928571 1.0 0.0 0.0 1.0
93872 | 4| 0.83 | 7.791376 | 0.9873 | 0.928571 1.0 0.0 0.0 1.0
? 0,91314 51080 | 7.50976 0.9874 | 0.892857 0.9722 | 0.0 0.0278 | 1.0
6078 | 7.322016 | 0.9883 | 0.869048 0.9722 | 0.0 0.0278 | 1.0
71075 | 7.0404 0.9894 | 0.821429 0.9444 | 0.0 0.0556 | 1.0
81073 | 6.852656 | 0.9898 | 0.77381 0.9444 | 0.0 0.0556 | 1.0
1109 8.451 0.9847 | 0.964286 0.9722 | 0.1389 | 0.0278 | 0.875
21087 |8.1693 0.9856 | 0.952381 0.9722 | 0.1389 | 0.0278 | 0.875
31085 |7.98150 0.9875 | 0.940476 0.9722 | 0.0556 | 0.0278 | 0.945946
939 |4]083 |7.7937 0.9875 | 0.940476 0.9722 | 0.0556 | 0.0278 | 0.940476
’ 0,91313 51080 |7.5120 0.9875 | 0.904762 0.9444 | 0.0556 | 0.0556 | 0.944444
6078 | 7.3242 0.9882 | 0.869048 0.9444 | 0.0278 | 0.0556 | 0.971429
71075 | 7.0425 0.9894 | 0.833333 0.9444 | 0.0 0.0556 | 1.0
810.73 | 6.8547 0.9903 | 0.797619 0.8889 | 0.0 0.1111 | 1.0
1109 8.45595 0.9847 | 0.97619 0.9444 | 0.0556 | 0.0556 | 0.944444
93055 | 2| 087 | 8174085 | 09872 | 0952381 0.9444 | 0.0278 | 0.0556 | 0.971429
4 / 31085 |7.986175 | 0.9872 | 0.952381 0.9444 | 0.0278 | 0.0556 | 0.971429
09815 ) 0.83 | 7.798265 | 0.9872 | 0.952381 0.9444 | 0.0278 | 0.0556 | 0.971429
5080 |7.5164 0.9883 | 0.916667 0.8611 | 0.0 0.1389 | 1.0




63

61078 | 7.32849 0.9884 | 0.904762 0.8611 | 0.0 0.1389 | 1.0
710.75 | 7.0466250 | 0.9894 | 0.857143 0.8333 | 0.0 0.1667 | 1.0
810.73 | 6.858715 0.9898 | 0.821429 0.8333 | 0.0 0.1667 | 1.0

Bude 3. Chon Winner-domain tot
Khao sat tinh chat ctia 32 Winner-domains dugc phat sinh, luan an chon

04 domains duoc cho 13 t6t hon nhitng domains khac.

Bang 3.4. Két qua chon Winner-domains tot cho ky thi hoc sinh gidi cdp quoc

gia mon Tin hoc nam hoc 2023-2024

o Tilé doan | Tilé doan | Tilé Dénh
R? Til¢ ding nham bo ailz}l
DY/ o | R | cosd |winnereD} | thing thang sot: n%frc
os& WTR glair: glait: a6 té t
TPR FPR FNR ’
9.3872
D% / 0.87 | 8.166864 | 0.9873 | 0.928571 1.0 0.0 0.0 1
0.9814
9.3064
D) | / |087]8096568 | 0.9875 |0.928571 0.9722 0.0 0.0278 2
0.9817
9.39
D; / 0.75 | 7.0425 0.9894 | 0.833333 0.9444 0.0 0.0556 3
0.9813
9.3955
D /108075164 | 09883 |0.916667 0.8611 0.0 0.1389 4
0.9815

ButGe 4. Chon déi vién theo mé hinh Winner-domain két hop Winner-cosin véi 10 vmg vién
V6i 10 tmg vién ciia mdé hinh Winner-domain két hop Winner-cosin

x, € X|1=1,2,..,10 (d6i vién dugc chon theo phuong phap truyén théng) tham gia ky

thi 2024, ludn an da khao sat ning luc bang Questionnaire trude ky thi. Tir nhing hoi
dap khao sat, mdi tmg vién duoc biéu dién nhu mot vector trong khong gian ning lyc.
Vector nang luc ctia mdi tmg vién trude ky thi duge ddi sanh voi 04 Winner-domain

t6t D3, D, D), D! @é tuyén chon.

Bang 3.5. Panh gid két qua thi hoc sinh gici cap quéc gia mén Tin hoc nam hoc
2023-2024 ciia 10 ving vién bang Winner-domain tot D

Ung Tié’}()1 Céél \’Nirliﬁér-c}omain Két qué th1 }}QC
ven | a2 leost B oo g | ey
x, € X : ) , ) ) quoc gia nam
(d., <Ry)A(cos@., =costh ) hoc 2023-2024
X; [5.2401 ]0.9943 [8.166864 [0.9873 Théng giai Théng giai
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X, |3.9725 [0.9968 |8.166864 |0.9873 Théng giai Thing giai
X3 63011 [0.9923 |8.166864 |0.9873 Théng giai Théng giai
X, [5.9336 [0.9925 |8.166864 |0.9873 Théng giai Thing giai
X5 | 4.9533 [0.9952 |8.166864 |0.9873 Théng giai Thing giai
X5 | 89745 [0.9834 |8.166864 [0.9873 Khéng thing giai Khéng thing giai
X, 95336 [0.982 |8.166864 |0.9873 Khéng thing giai Khong thang giai
Xg [10.3148 [0.979 |8.166864 [0.9873 Khéng thing giai Khéng thing giai
Xg [9.6898 10.9812 [8.166864 [0.9873 Khéng thing giai Khéng thing giai
X9 [10.1392 10.9789 |8.166864 [0.9873 Khéng thing giai Khong thang giai

Bdng 3.6. Pdnh gid mirc dp twong dong va hwdng ndng hec ciia 05 vmg vién duoc

chon tir Winner-domain tot D§ theo thudt toan Winner-cosin

Ung Panh gia mirc 46 | Két qua thi hoc sinh
vien d czj cos Gcz_r 1’\’22 cosélz2 tuong dong g161 cap quoc gia ndm
X, €X Winner-cosin hoc 2023-2024

X, 3.9725 10.9968 | 8.166864 | 0.9873 0.9982 Théng giai

X, 5.2401 10.9943 | 8.166864 | 0.9873 0.9970 Thing giai

X5 49533 [0.9952 |8.166864 | 0.9873 0.9964 Théing giai

X3 6.3011 ]0.9923 |8.166864 | 0.9873 0.9949 Théing giai

Xy 5.9336 |0.9925 |8.166864 | 0.9873 0.9933 Théing giai

Bang 3.7. Pdnh gid két qua thi hoc sinh gidi cap quéc gia mén Tin hoc nim hoc
2023-2024 ciia 10 ving vién bang Winner-domain tot D,

U Tiép can Winner-domain | gt qua thi hoc
ng /4 L . vae A
vién ! L gl Py du doan kha nang sinh gioi cap
d., |cos6, 3 cos & thing giai Ac oia 3
< eX cr crl g8 qudc gia nam
! (d! <R)A(cos@, >cosbh) hoc 2023-2024
X 52153 0.9944 [8.096568 |0.9875 Thang giai Théng giai
X2 4.0795 10.9966 |8.096568 | 0.9875 Thang giai Théng giai
X3 6.166 10.9926 |8.096568 | 0.9875 Thang giai Théng giai
Xy 5.9835 10.9924 [8.096568 |0.9875 Thang giai Théng giai
Xs 4.9837 10.9951 |8.096568 | 0.9875 Thang giai Théng giai
Xg 8.9535 [0.9834 |8.096568 | 0.9875 Khong thing giai Khong thing giai
X7 9.4386 10.9823 |8.096568 | 0.9875 Khéng thing giai Khong thing giai
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Xg 110.2329 [0.9793 |8.096568 | 0.9875 Khoéng thing giai Khoéng thing giai
X9 9.5519 10.9817 |8.096568 | 0.9875 Khoéng thing giai Khoéng thing giai
X710  [10.1469 [0.9787 |8.096568 | 0.9875 Khong thing giai Khong thing giai

Bdng 3.8. Pdnh gid mirc dp twong dong va hwdng ndng hec ciia 05 vmg vién duoc

chon tir Winner-domain tot Uz theo thuat toan Winner-cosin

Ung Pénh giamic | K&t qua thi hoc sinh
vien | 4 i_, cos ﬁcl,f Ré cos% do quo*ng dépg gioi cap quoc gia nam
x; €X Winner-cosin hoc 2023-2024

X, 4.0795 | 0.9966 | 8.096568 | 0.9875 0.9982 Théng gidi

X7 |52153 |0.9944 [8.096568 | 0.9875 0.9970 Théng gidi

X5 49837 |0.9951 [8.096568 | 0.9875 0.9964 Théng gidi

X3 6.166 | 0.9926 [8.096568 | 0.9875 0.9949 Théng gidi

Xy 59835 |0.9924 [8.096568 | 0.9875 0.9933 Théng gidi

Bang 3.9. Panh gid két qua thi hoc sinh gici cap quéc gia mén Tin hoc nam hoc
2023-2024 ciia 10 ving vién bang Winner-domain tot D

_, ' . Két qua thi
U Tiép can Winner-domain hoc sinh
l'lg d 7 9 - oo ,
A u doan kha ning i0i cA
vien | @7 Jeost, | R | s thang giai Y
X ‘ : quoc gia
X; € o
! (dgr SR;)A(COSHC}I 2c056’73) nam hoc
2023-2024
X 5.1145 | 0.9946 | 7.0425 ]0.9894 Théng giai Théing giai
X 3.9746 | 0.9968 | 7.0425 ]0.9894 Théng giai Thing giai
X3 6.1655 |0.9927 |7.0425 10.9894 Théng giai Thing giai
Xy 6.1293 | 0.992 | 7.0425 |0.9894 Théng giai Théng giai
X5 49654 |0.9952 |7.0425 [0.9894 Théng giai Théng giai
X6 9.0775 |0.9831 |7.0425 [0.9894 Khéng thing giai Khéng thing gidi
X7 9.5807 | 0.9818 |7.0425 [0.9894 Khéng thing giai Khéng thing gidi
X5  110.6108 | 0.9776 | 7.0425 [0.9894 Khéng thing giai Khéng thing giai
X9 9.6011 |0.9816 |7.0425 [0.9894 Khéng thing giai Khéng thing giai
X710 1103167 | 0.9781 |7.0425 [0.9894 Khoéng thing giai Khéng thing giai




66

Bang 3.10. Pdnh gid mirc dé twong dong va hudng ndng hec ciia 05 g vién dugc

chon tir Winner-domain tot D; theo thuat toan Winner-cosin

Ung Dinh gid mic dg | et 4ud thi hoe
itn @ leostl, | B | @ | wongdong | S ELclp aude
x, €X Winner-cosin 2023_202'4

X, 3.9746 | 0.9968 | 7.0425 | 0.9894 0.9982 Théng giai

X 51145 |0.9946 | 7.0425 | 0.9894 0.9970 Thing giai

X5 49654 |0.9952 | 7.0425 | 0.9894 0.9964 Thing giai

X3 6.1655 [0.9927 | 7.0425 | 0.9894 0.9949 Thing giai

Xy 6.1293 | 0.992 | 7.0425 | 0.9894 0.9933 Thing giai

Bang 3.11. Bdnh gid két qua thi hoc sinh gidi cdp quoc gia mén Tin hoc ndm hoc
2023-2024 ciia 10 vmg vién bang Winner-domain tot D

, y ' . Két qua thi
Ung Tiép can Wlnner-d(’)malr} | hoc sinh gioi
vién dj,r oS ggr R;‘ 008,954 dli doarz kha nang4 thang giai cép quéc gia

X, €X (d}. <R§)A(cos@, >cosby) nam hoc
2023-2024

X, 5252 (09943 | 7.5164 (0.9883 Thing giai Théng giai
X, [3.9945 10.9968 | 7.5164 [0.9883 Théng giai Théng giai
X3 [6.2854 10.9924 | 7.5164 [0.9883 Théng giai Thing giai
X, |6.0282 [0.9923 | 7.5164 |0.9883 Théng giai Théng giai
X5 [ 51153 ]0.9949 | 7.5164 [0.9883 Thing giai Théng giai
Xs | 9.0467 [0.9832 | 7.5164 [0.9883 Khoéng thing giai Khéng thing giai
X, 94341 0.9825 | 7.5164 |0.9883 Khéng thing giai Khéng thing gidi
Xg |10.4278 [0.9786 | 7.5164 |0.9883 Khéng thing giai Khéng thing giai
Xg 9.625 [0.9816 | 7.5164 [0.9883 Khéng thing giai Khéng thing giai
X9 [10.2653 |0.9784 | 7.5164 |0.9883 Khong thing giai Khéng thing giai
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Bang 3.12. Pdnh gid mirc dg twong dong va huedng ning hye ciia 05 ting vién duoc
chon tir Winner-domain tot Dg theo thuat toan Winner-cosin

Ung Panh giamic | Két qua thi hoc sinh
vien | d i .~ |cos 49? . Rg 0056754 do quO'ng dépg gidi cap quoc gia nam
x,eX Winner-cosin hoc 2023-2024

X, 3.9945 | 0.9968 7.5164 0.9883 0.9982 Thing giai

X, 5.252 ] 0.9943 7.5164 0.9883 0.9970 Théng giai

X5 [5.1153 |0.9949 7.5164 | 0.9883 0.9964 Théng giai

X3 6.2854 | 0.9924 7.5164 0.9883 0.9949 Thing giai

X, [6.0282 |0.9923 75164 | 0.9883 0.9933 Théng giai

Thuc nghiém véi mé hinh Winner-domain két hop Winner-cosin chon duoc
05/10 tng vién du thi hoc sinh gidi cp qudc gia mon Tin hoc nim 2024 (ndm hoc
2023-2024):

Bdng 3.13. Két qua thi hoc sinh gioi cap quoc gia mén Tin hoc nam hoc 2023- 2024
cua nhiing doi vien duoc chon bang moé hinh Winner-domain ket hop Winner-cosin

£ e on £ Ti l¢ doan | Ti1¢ doan | Til¢ | Til€ doan
£ SO lugng ddi vien | SO lugng , N . ,
S6 . ne in dang nham bo ding
duoc Winner- doi vién . 2 , A
lugng A £ thang thang sot: khong
o domain két hop thuc té ‘
doi vién . : g giai: giai: thang giai:
dur thi Winner-cosin du thang
doan thang giai giai TPR FPR FNR TNR
10 05 05 100% 0% 0% 100%

2.

Thuc nghiém véi moé hinh Random Forest

Mo hinh Random Forest dugc trién khai trén cung Dataset (Winner

Dataset va Nonwinner Dataset) va cung tap nang luc cta 10 tng vién cua ky
thi 2024 (nam hoc 2023-2024).

Bang 3.14. Két qua dur dodn bang mé hinh Random Forest cho ky thi hoc sinh gioi

cdp quoc gia mén Tin hoc ndm hoc 2023-2024

Dy doén ctia m6 hinh | Két qua thi hoc sinh gioi cap qudc
boivién x; €X | Random Forest ve gia mon Tin hoc ky thi nim 2024
khé nang thang giai (ndm hoc 2023-2024)
X Thing giai Thang giai
X2 Thing giai Thang giai
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X3 Thing giai Thang giai
Xy Thing giai Thang giai
Xs Thang giai Thang giai
X6 Thing giai Khong thing giai
X7 Thang giai Khong thing giai
Xg Thang giai Khong thang giai
X9 Khéng thing giai Khong thing giai
X10 Khong thing giai Khong thing giai

Buoc 1. Tao tap con dir liéu

Lay mau ngiu nhién tir tip dir liéu hudn luyén gdc (Dataset gdm 120

winners va 101 non-winners).

Buée 2. Hudn luyén

V&1 moi tap con dir li¢u va tai moi nut cua cdy, chon ngau nhién mot tap

con dic trung va tim diém phan tach tét nhét trén tip con dic trung do.

Buoc 3. Du doan

- Thu thap cac du doan tir tit ca cac cdy va chon 16p dugc bo phiéu nhiéu

nhat.

- St dung m6 hinh Random Forest d3 dugc huan luyén lai dé du doan két

qué thang giai cho 10 ing vién duy thi hoc sinh gioi cip qubc gia mon Tin
hoc (Bang 3.14).

Bang 3.15. Két qua thi hoc sinh gici cdp quérc‘gia mon Tin hoc nam hoc 2023-2024
cua nhitng doi vien duoc dy dodan bang moé hinh Random Forest

. . ~. .| Soluong | Tilé doan | Tilé doan | Tilé | Tilé doan
SO SO lugng doi vien e in f N \ ,
doi vién dang nham bo dang
luong duoc Random R 2 z . R
e . thuc té thang thang sot: khong
doivién | Forest du doan P o . P 2.
dur thi théng gidi thang giai: giai: thang giai:
: giai TPR FPR FNR TNR
10 08 05 62.55% 0.6% 0% 0.4%




69

3. So sdnh thwe nghiém két qua ky thi hoc sinh giéi cdp quoc gia nim hoc
2023-2024 ciia 2 mé hinh

Két qua thuc nghiém ctia md hinh Winner-domain két hop Winner-cosin
dugce so sanh véi két qué thuc nghiém cia mo hinh Random Forest 4p dung cho
cung 1 tip ung vién dy thi hoc sinh gioi cip qudc gia mén Tin hoc nim hoc
2023-2024 va cung Dataset 2024.

Badng 3.16. So sanh két qua ky thi hoc sinh gidi cdap quoc gia mon Tin hoc nam hoc

2023-2024 cia 10 dgi vién di chon theo phwong phdp truyén thong Véi quyét dinh

chon ciia mé hinh Winner-domain két hop Winner-cosin va véi két qua dw dodn ciia
mo hinh Random Forest

Mo hinh Mo hinh
Winner— domain Random Forest
Ti€u chi so sanh két hop Winner- du doan ing

cosin chon ddi vién | vién thang giai

D01 vién da dugc chon theo mo hinh

truyén thong| = [Ung vién input ctia cac 10

moO hinh may tinh|

S6 g vién dugc chon 1am doi vién 05 08
hoc du doan thang gii

S6 d6i vién thing giai thuc té 05 05
Ti 1é danh gia dung thang giai: TPR 100% 62.55%
Ti 1é danh gia nham thang giai: FPR 0% 0.6%
Ti 1€ bo sot: FNR 0% 0%
Ti 1€ danh gi4 hodc doan ding khong 1% 0.4%
thing giai: TNR

THU'C NGHIEM KY THI NAM HQC 2024-2025

Thuc nghiém bién ddi 10 d6i vién duogc lanh dao tinh va truong da chon
bang phuong phép truyén thdng dé tham du ky thi hoc sinh gidi cip qubc gia
mon Tin hoc ndm hoc 2024-2025 thanh nhiing tng vién cia mo6 hinh Winner-
domain két hgp Winner-cosin. Thuc nghiém st dung Dataset 2025 1a dir liéu
nang lyc mot sb thi sinh da du thi hoc sinh gidi cip quéc gia mén Tin hoc cac
nam 2021-2022, 2022-2023, 2023-2024 gém 360 winners cua Winner Dataset

2025 va 137 non-winners cua Nonwinner Dataset 2025. Mo hinh Winner-
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domain két hop Winner-cosin do ludn an dé xuét thyc nghiém trén 10 ddi vién
nay nhu 13 nhimg Gng vién ciia mo hinh. Sau khi c6 két qua thi hoc sinh gioi
cap qudc gia nim hoc 2024-2025, luan an thyc hién thém mo hinh hoc may
Random Forest dy doan két qua ctia nhitng d6i vién do tinh chon dé so sanh
v6i mo hinh Winner-domain két hop Winner-cosin cta luin an da thyc hién
trudc voi cung mot Dataset va cung tdp nang luc cua cac ung vién (doi vién do
tinh chon).

1. Thuc nghigm véi mé hinh Winner-domain két hop Winner-cosin

Buoc 1. Phat sinh Training set va Testing set

Winner Dataset 2025 duoc phan hoach ngiu nhién 4 lan dé dugc cac
Training set W”(w?,0” ,R”)| p=1,2,3,4, mdi Training set c6 252 mau; va
cac Winner Testing set tuong tmg V” | p=1,2,3,4, mdi Winner Testing set c6
108 mau. Mdi Testing set tuwong ing véi Training set gdm 108 mau ctia Winner
Testing set tuong ung V” | p=1,2,3,4 va 108 mau U’ | p=1,2,3,4 duoc phat
sinh ngiu nhién twong ung tr Nonwinner Dataset, Testing set =
VZOU? | p=1,2,3,4 tuong tng v6i Training set W” | p=1,2,3,4.

Buoc 2. Phat sinh Winner-domain

Winner-domains dugc phat sinh tir nhitng training sets. Trong thuc
nghiém nay, mdi Training set W”(w”,0”,R”)| p=1,2,3,4 duoc phat sinh 08
Winner-domains Dy(w?,0F,R! | p=123,4|k=1,2,.,8.  Trong  do,
R! =a,.R” | k=1,2,..,8. Mdi Winner-domain dugc danh gia WTR, TPR, FPR,

FNR va accuracy.

Bang 3.17. Két qua phat sinh Winner-domains cho ky thi hoc sinh gidi cdp quoc
gia mon Tin hoc nam hoc 2024-2025

Tile | Tile | Tile | Tile | Do
) doan | doan | bo soét: | chinh

R winmer €D dung | nham X4c mau
p| / k| o R cos& thing | thang thang
s giai: | giai duoc
chon:

WTR TPR | FPR | FNR | accuracy

9.3563 | 1] 0.77 | 7.204351 | 0.9884 | 0.876984 0.8704 0.0185 | 0.1296 0.979167

09816 | 2 | 0.75 7.017225 | 0.9892 | 0.849206 0.8611 0.0093 | 0.1389 0.989362




71

31073 | 6.830099 | 0.9898 | 0.642857 0.8611 0.0 0.1389 1.0
41071 |6.642973 | 0.9903 | 0.611111 0.8426 0.0 0.1574 | 1.0
5107 6.54941 | 0.9905 | 0.587302 0.8426 0.0 0.1574 1.0
6]0.69 | 6455847 | 0.9911 | 0.571429 0.8426 0.0 0.1574 1.0
710.68 | 6362284 | 0.9911 | 0.56746 0.8426 0.0 0.1574 1.0
810.67 | 6268721 | 0.9915 | 0.551587 0.8426 0.0 0.1574 1.0
11077 | 7368977 | 0.988 | 0.694444 0.9444 0.037 | 0.0556 0.962264
21075 | 7.177575 | 0.9888 | 0.662698 0.9167 0.0278 | 0.0833 0.970588
31073 | 6.986173 | 0.9893 | 0.642857 0.8704 0.0093 | 0.1296 0.989474
9.5701 | 4] 0.71 | 6.794771 | 0.9903 | 0.603175 0.8704 0.0 0.1296 1.0
? 0,92302 51070 | 6.69907 | 0.9903 | 0.595238 0.8611 0.0 0.1389 1.0
610.69 | 6.603369 | 0.9905 | 0.579365 0.8519 0.0 0.1481 1.0
710.68 | 6.507668 | 0.991 | 0.559524 0.8426 0.0 0.1574 1.0
810.67 | 6411967 | 0.991 | 0.559524 0.8241 0.0 0.1759 1.0
11077 | 7371518 | 0.9879 | 0.694444 0.9259 0.1111 | 0.0741 0.892857
21075 | 7.18005 | 0.9884 | 0.654762 0.9074 0.0556 | 0.0926 0.942308
31073 | 6.988582 | 0.9892 | 0.638889 0.8889 0.0278 | 0.1111 0.969697
9.5734 | 4071 | 6.797114 | 0.9897 | 0.607143 0.8611 0.0093 | 0.1389 0.989362
’ 0,92302 51070 | 6.70138 | 0.9902 | 0.599206 0.8333 0.0093 | 0.1667 0.989011
6] 0.69 | 6.605646 | 0.9907 | 0.587302 0.8333 0.0 0.1667 1.0
710.68 | 6509912 | 0.9907 | 0.583333 0.8241 0.0 0.1759 1.0
810.67 | 6414178 | 0.9913 | 0.56746 0.8148 0.0 0.1852 1.0
11077 | 7.436737 | 0.9881 | 0.710317 0.8889 0.0648 | 0.1111 0.932039
21075 | 7.243575 | 0.9886 | 0.662698 0.8796 0.037 | 0.1204 0.959596
31073 | 7.050413 | 0.9891 | 0.654762 0.8519 0.0185 | 0.1481 0.978723
9.6581 | 41 0.71 | 6.857251 | 0.9901 | 0.638889 0.8148 0.0 0.1852 1.0
* 0,9/799 51070 | 6.76067 | 0.9903 | 0.630952 0.8148 0.0 0.1852 1.0
610.69 | 6.664089 | 0.9905 | 0.623016 0.7963 0.0 0.2037 1.0
710.68 | 6567508 | 0.991 | 0.603175 0.787 0.0 0.213 1.0
810.67 | 6470927 | 0.9911 | 0.595238 0.7778 0.0 0.2222 1.0

Bude 3. Chon Winner-domain tot
Khao sat tinh chit ctia 32 Winner-domains duoc phat sinh, ludn an chon
duoc 4 domains dugc cho 13 tét hon nhimg domains khac.

Bang 3.18. Két qua chon Winner-domains tot cho ky thi hoc sinh gici cdp quoc
gia mon Tin hoc nam hoc 2024-2025
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p Tilé | Tilg doan | Til¢ doan | Til¢ | Panh
oy / o R s winner €DY] dling nhcam b’o gia
thang thang sot: murc
asd’ WTR | giai: TPR | giai: FPR | FNR | do tbt
9.5701
A / 0.71 | 6.794771 | 0.9903 | 0.603175 0.8704 0.0 0.1296 1
0.9802
9.3563
DE / 0.73 | 6.830099 | 0.9898 | 0.642857 0.8611 0.0 0.1389 2
0.9816
9.5734
Dg / 0.69 | 6.605646 | 0.9907 | 0.587302 0.8333 0.0 0.1667 3
0.9802
9.6581
Di / 0.71 | 6.857251 | 0.9901 | 0.638889 0.8148 0.0 0.1852 4
0.9799

Butde 4. Dy dodin két qua thi ciia 10 ting vién

V6i 10 tng vién €. €E |r=12..,10 dugc chon theo phuong phap truyén thong dé
tham gia ky thi nim 2025 (ndm hoc 2024-2025), luan 4n da khao sat ning luc bang
Questionnaire trudc ky thi. Tt nhimg hdi dap khao sat, mdi ing vién dugc biéu dién

nhu mot vector trong khong gian ning luc. Vector ning lyc ctia mdi ung vién trude ky

thi dugc ddi sanh véi 04 Winner-domain tdt Dj, D}, D}, D; dé dw doan két qua.

Bang 3.19. Banh gid két qud thi hoc sinh gidi cdp quoc gia mén Tin hoc ndm hoc

2024-2025 cuia 10 vmg vién bang Winner-domain tot D,

U Tiép can Winner-domain | 4t qua thi hoc
l'lg d 7 9 - . . s °
u doan kha nan 2t oA
vien | @2 |cosg?| R os P " hne ol g smﬂh gioi cap
! (d?, <R}) A (cos@?, >cosb; )| hoc 2024-2025
X7 16.6789 [0.9911 [6.794771 [0.9903 Théng giai Théng giai
X2 16.1896 [0.9921 [6.794771 [0.9903 Théng giai Théng giai
X3 157225 [0.9938 |6.794771 [0.9903 Théng giai Théng giai
X4 15.0968 [0.9946 |6.794771 0.9903 Théng giai Théng giai
X5 16.6512 [0.991 |6.794771 0.9903 Théng giai Théng giai
X6 141603 0.9966 |6.794771 [0.9903 Thing giai Théng giai
X7 18.9596 (0.9837 |6.794771 [0.9903 Khéng thing giai Khéng thing giai
Xs  19.8723 [0.9802 [6.794771 [0.9903 Khéng thing giai Khéng thing giai
X9 19.8563 [0.9813 |6.794771 [0.9903 Khéng thing giai Khong thing giai
X710  [9.9016 |0.9808 |6.794771 [0.9903 Khéng thing giai Khéng thing giai
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Bdng 3.20. Pdnh gic mirc dg twong dong vé hieomg néing luc ciia 06 g vién duwoc

chon tir Winner-domain t6t Ijj theo thuat toan Winner-cosin

Ung Panh gia mitc do | Két qua thi hoc sinh
vien | 4! |cos 02_,, R cos&} twong dong | gioi cap qudc gia nim
x;€X Winner-cosin hoc 2024-2025
Xs | 42134 [ 0.9965 | 6.830099 | 0.9898 0.9966 Thing gidi
X, | 52136 |0.9943 | 6.830099 | 0.9898 0.9946 Thang giai
X; | 5.7487 |0.9937 | 6.830099 | 0.9898 0.9938 Thing giai
X, | 62077 | 0992 | 6.830099 | 0.9898 0.9921 Thing gidi
X, | 65222 | 09915 | 6.830099 | 0.9898 0.9911 Thing gidi
X5 | 65609 | 0.9913 | 6.830099 | 0.9898 0.9910 Thang gidi

Bdng 3.21. Pdnh gid két qua thi hoc sinh giéi cap quoc gia mén Tin hoc ndm hoc
2024-2025 ciia 10 ving vién bang Winner-domain tot D

Ung Tiép can Winn?r-clomain hljfts(ilrlll}? thl
= 5 du doan kha nang 0 1 glol
vien | 47, cos@c%, R cosby théng giai cap qudc gia
X eX (d?. <R}) A(cosB?, >cosb;) 28321_38;5
X;  |6.6789 [0.9911 |6.794771 [0.9903 Théng giai Thing giai
X, [6.1896 [0.9921 [6.794771 [0.9903 Théng giai Théng giai
X3 [5.7225 [0.9938 [6.794771 [0.9903 Théng giai Thing giai
Xy [5.0968 [0.9946 |6.794771 [0.9903 Théng giai Théng giai
X5 ]6.6512 [0.991 [6.794771 [0.9903 Thing giai Théng giai
Xs  |4.1603 [0.9966 |6.794771 [0.9903 Théng giai Théng giai
X, [8.9596 [0.9837 [6.794771 [0.9903 Khéng thing giai Khéng thang giai
Xg  [9.8723 |0.9802 |6.794771 [0.9903 Khéng thing giai Khéng thing giai
Xg  [9.8563 [0.9813 [6.794771 [0.9903 Khéng thing giai Khéng thang giai
X0 [9.9016 |0.9808 |6.794771 |0.9903 Khéng thing giai Khéng thing giai
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Bdng 3.22. Pénh gic mirc dg twong dong vé hieomg néing luc ciia 06 g vién duroc

chon tir Winner-domain tot Dﬁ theo thuat toan Winner-cosin

Ung Pénh gid muc do | Két qua thi hoc sinh
vién d Cz - cosﬁgr Rf Ccos 6&% tuong dong gidi cap quc gia
x;eX Winner-cosin | nidm hoc 2024-2025
X 4.1603 (0.9966 | 6.794771 | 0.9903 0.9965 Théng giai
Xy 5.0968 [0.9946 | 6.794771 | 0.9903 0.9943 Théng gidi
X3 5.7225 0.9938 | 6.794771 | 0.9903 0.9937 Théng gidi
X, 6.1896 0.9921 | 6.794771 | 0.9903 0.992 Théng giai
X, 6.6789 | 0.991 | 6.794771 | 0.9903 0.9915 Théng giai
X 5 6.6512 | 0.991 | 6.794771 | 0.9903 0.9913 Théng gidi

Bdng 3.23. Pdnh gid két qua thi hoc sinh gii cap quoc gia mén Tin hoc ndam hoc
2024-2025 ciia 10 ving vién bang Winner-domain tot D,

Ung Tiép can Winner-domain | &t qua thi hoc
Vién 3 93 3 3 du dOE}n kha nang Sinh glél Cﬁp
d., |cos R cos b thing oidi £ .
< eX cr cr g8 qudc gla nam
! (df'r <R A(cos@ . >cosby)| hoc 2024-2025
X, 6.5495 | 0.9916 | 6.605646 | 0.9907 Théng giai Théng giai
X, 6.1337 | 0.9923 | 6.605646 | 0.9907 Théng giai Théng giai
X3 5.7245 | 0.994 | 6.605646 | 0.9907 Théng giai Théng giai
Xy 5.1956 | 0.9944 | 6.605646 | 0.9907 Théng giai Théng giai
Xs 6.5808 | 0.9913 | 6.605646 | 0.9907 Théng giai Théng giai
X4 4161 | 0.9966 | 6.605646 | 0.9907 Théng giai Théng giai
X5 8.9834 | 0.9838 | 6.605646 | 0.9907 Khong thing giai Khéng thing giai
Xg 9912 | 0.9802 | 6.605646 | 0.9907 Khong thing giai Khéng thing giai
Xg 9.9868 | 0.981 | 6.605646 | 0.9907 Khéng thing giai Khéng thing giai
X0 | 9.9515 | 0.9808 | 6.605646 | 0.9907 Khéng thing giai Khéng thing giai
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Bdng 3.24. Pdnh gic mirc dg twong dong vé hieomg néing luc ciia 06 g vién duoc

chon tir Winner-domain tot Dg theo thuat toan Winner-cosin

Ung Panh gia mirc 40 | Két qua thi hoc sinh
vién | 4 j_, cos 493 . R63 CcoS 6?2 twong dong gidi cp qudc gia
x,eX Winner-cosin | nam hoc 2024-2025
X4 4.161 | 0.9966 6.605646 0.9907 0.9966 Théng giai
Xy 5.1956 | 0.9944 6.605646 0.9907 0.9944 Théng giai
X3 5.7245 | 0.994 6.605646 0.9907 0.994 Thing giai
X, 6.1337 | 0.9923 6.605646 0.9907 0.9923 Théing giai
X, 6.5495 | 0.9916 6.605646 0.9907 0.9916 Théing giai
X5 6.5808 | 0.9913 6.605646 0.9907 0.9913 Thing giai

Bdng 3.25. Két qua thi hoc sinh gioi cap quoc gia mon Tin hoc nam hoc 2024-2025
cua nhiing doi vien duoc chon bang moé hinh Winner-domain ket hop Winner-cosin

y . | Kétqua thi
Ung Tiép can Wlnner-domam hoc sinh gioi
vien | @t lesgt | RY | cosgt|  hglikhaning | cip quoc gia
X cr  |COSOcy 4 cos by thang giai modn Tin hoc
X; € . ;
! (d! <R})A(cos@. >cosd;) niam hoc
2024-2025
X, 6.5575 [0.9914 [6.857251 |0.9901 Théng giai Théng giai
X, 6.0974 |0.9923 [6.857251 |0.9901 Théng giai Théng giai
X; 57256 | 0.9937 [6.857251 |0.9901 Théng giai Théng giai
Xy 5.0647 |0.9946 |[6.857251 |0.9901 Théng giai Théng giai
X5 6.5242 | 0.9913 [6.857251 |0.9901 Théng giai Théng giai
X4 42287 10.9964 |6.857251 |0.9901 Théng giai Théng giai
X 8.8427 |0.9841 |6.857251 |0.9901 Khéng thing giai Khéng thing giai
Xg 9.7693 | 0.9805 |6.857251 | 0.9901 Khéng thing giai Khong thing giai
Xg 9.875 | 0.9811 |6.857251 |0.9901 Khoéng thing giai Khéng thing giai
X;0 197845 [0.9812 |6.857251 |0.9901 Khéng thing giai Khéng thing giai
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Bdng 3.26. Pdnh gic mirc dg twong dong vé huomg ning luc ciia 06 iing vién duwoc

chon tir Winner-domain tot Dﬁ theo thuat toan Winner-cosin

‘ . .., .. | Ké qua thihoc sinh
Ung Binh gid mirc o i(")? chp qudc gia
vien | 4% |cos 62‘ B cosd; | tuong dong E101 ¢ap quoc

<, eX : - Winner-cosia mon Tin hoc nam
! hoc 2024-2025

X4 4.2287 | 0.9964 6.857251 0.9901 0.9964 Théng giai

Xy 5.0647 | 0.9946 6.857251 0.9901 0.9946 Th?ing giai

X3 5.7256 | 0.9937 6.857251 0.9901 0.9937 Th?ing giai

X, 6.0974 | 0.9923 | 6.857251 | 0.9901 0.9923 Théng gidi

X, 6.5575 | 0.9914 | 6.857251 | 0.9901 0.9914 Théng giai

X5 6.5242 | 0.9913 6.857251 0.9901 0.9913 Théng giai

Bing 3.27. Két qua thi hoc sinh gioi cap quoc gia mén Tin hoc nam hoc 2024-2025 ciia
nhitng dgi vién duwoc tuyén chon bang mé hinh Winner-domain két hop Winner-cosin

g6 | Soluongdoivien | gf1uone | Til¢ doan | Tilé doan | Tilé | Tilé doan
dugc Winner- | gaivien | dun nhim | bé din
luong domain két h Y e P © uns
I . op thure té thang thang sot: khong
doi vién | Winner-cosin thang giai: giai: thang giai:
duthi | dydoanthing giai |  gidi TPR FPR | FNR| TNR
10 06 06 100% 0% | 0% 1%

2. Thwc nghiém voi mo hinh Random Forest

M6 hinh Random Forest duoc trién khai trén cung Dataset (Winner

Dataset va Nonwinner Dataset) va cung tdp nang luc cta 10 tng vién cua ky
thi nam hoc 2024-2025.

Buoc 1. Tao tap con dir liéu

Lay mau ngiu nhién tir tip dir liéu hudn luyén gdc (Dataset gdm 360

winners va 137 non-winners).

Bue6e 2. Hudn luyén

V&1 moi tap con dir liéu va tai moi nut cua cay, chon ngau nhién mot tap

con dic trung va tim diém phan tach tot nhat trén tap con dic trung do.
Buoc 3. Du doan
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- Thu thap cac du doan tir tat ca cac cay va chon 16p duoc bo phiéu nhiéu
nhit.

- Str dung m6 hinh Random Forest da dugc huén luyén lai dé du doan két
qué 'thang giai' cho 10 tng vién du thi hoc sinh gioi cp qudc gia mon
Tin hoc (Bang 4.28).

Bdng 3.28. Két qua dur doan bang mé hinh Random Forest cho ky thi hoc sinh gidi
cdp quoc gia mon Tin hoc nim hoc 2024-2025

Ung vién Dy doan ciia m6 hinh Random | Két qua thi hoc sinh gioi cap
X, eX Forest vé kha ning thing giai | qudc gia ndm hoc 2024-2025
X, Thing giai Thing giai
X, Thang giai Thang giai
X3 Thing giai Thing giai
Xy Thing giai Thing giai
X5 Thang giai Thang giai
X4 Thang giai Thang giai
X, Thang giai Khong thing giai
Xg Khéng thing giai Khéng thing giai
Xg Khong thing giai Khong thing giai
X9 Thang giai Khong thing giai

Bang 3.29. Thuc nghi¢m mo hinh Random Forest dy dodn két qua thi hoc sinh gidi
cap quoc gia mon Tin hoc nam hoc 2024- 2025 cua 10 doi vien da chon bang phirong

phdp truyén thong
, S6lugng doi | SO lugng | Tilé doan | Tilg doan | Tilg | Til¢ doan
SO luong | vién dugc d6ivién | dGng thang | nham bo diung
doi vién | Random Forest |  thyc te giai: thang sot: khong
du thi du doan thang giai: thang giai:
thing gidi gidi TPR FPR |FNR| TNR
10 08 06 75.0% 0.5% 0% 0.5%
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3. So sdnh thwe nghiém két qud ky thi hoc sinh gidi cap quéc gia mén Tin
hoc nam hoc 2024-2025 cia 2 moé hinh
Déi sanh v6i két qua ky thi hoc sinh gidi cip qudc gia mon Tin hoc nam
hoc 2024-2025 véi cac két qua ciia mo hinh Winner-domain két hop Winner-
cosin va mo hinh Random Forest dugc thuc nghiém trén cung Dataset 2025 va
cung tap ung vién la nhitng d6i vién do tinh chon.
Bang 3.30. So sdanh két qua ky thi hoc sinh gidi cdp quoc gia mon Tin hoc nam hoc
2024-2025 ciia 10 dgi vién di chon theo phuwrong phdp truyén thong voi quyét dinh

chon ciia mé hinh Winner-domain két hop Winner-cosin va véi két qud dw dodn ciia
mo hinh Random Forest

Tiéu chi so sénh MQ hinh Winner-domain M0 hinh
két hgp Winner-cosin | Random Forest
10

Sb ung Viér,l duoc chon lam doi vién hoac 06 08

du doén thang giai

S6 doi vién thyc té thing giai 06 06

Ti 1é chon dung hodc doan ding thing 100% 75.0%
giai: TPR ° e
Ti 1€ chon nham hoac doan nham théng 0 o
gidi: FPR 0% 0.5%
Ti I¢ bo sot: FNR 0% 0%
Ti 1€ danh gia hoac doan ding khong o 0
théng gidi: TNR 1% 0.5%

3.5. Két luan chwong 3
Ap dung tiép can hoc may, chuvong 3 di xay dung so d6 quyét dinh chon
nhitng hoc sinh tmg vién vao d6i tuyén trén co s¢ mo hinh hoa ning lyc mdi
hoc sinh 1a mot vector nhiéu chiéu, mdi chiéu biéu dién mot bién ning luc
trong khong gian ning luc nhiéu chiéu. Luan 4n dé xuat cac tiép can danh gia
d6 twong dong ctia trng vién voi cac winners ctia vai nim trudc gan nhat:
- Tiép can Winner-domain danh gia do twong déng vé suat nang luc.

- Tiép can tuong dong cosin danh gia d6 twong déng hudng ning luc.
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Vi sd lugng img vién rat nhiéu so véi sb luong doi1 vién can tuyén, luan
an khong gan nhan ting Gng vién ma ap dung chién luoc “tha loai bo hon
chon nham” dé quyét dinh chon tng vién c6 kha ning thing giai cao vao doi
tuyén. Nghién ctru da duoc ap dung thuc nghiém tai mot trudng trung hoc phd
thong c6 két qua tot so v6i nhitng niam trude, khi chua ap dung két qua nghién
ctru cia luan 4n. Két qua thyc nghiém dugc thong ké trong Bang 3.31.

Nhimg két qua nghién ctru cua ludn an da duoc ap dung, co ddi sanh voi
phuong phép tuyén chon va huan luyén truyén théng cho di tin hoc ctia mot
trudng trung hoc phd théng voi két qua ky thi hoc sinh gioi cip qudc gia cac
niam hoc 2023-2024, 2024-2025. Theo két qua trinh bay trong phu luc luan an,
nhirng d6i vién mon Tin hoc duogc tuyén chon bang mod hinh Winner-domain
két hop Winner-cosin duoc thang giai 100% (5/5, 6/6) trong 2 ky thi hoc sinh
gioi cap qudc gia ndm hoc 2023-2024, 2024-2025, trong khi nhitng ddi vién
duoc tuyén chon bang phuwong phap truyén théng cung duoc huin luyén va du
thi dong thoi thang giai 50% (5/10) nam hoc 2023-2024, 60% (6/10) nim hoc
2024-2025. Trudc do, khi chua thuc nghiém mé hinh Winner-domain két hop
Winner-cosin, cac ddi vién duoc tuyén chon bang phuong phép truyén thong
cung dugc huin luyén theo phuong phép truyén thong va du thi thi nim hoc
2019-2020 thang giai 0% (0/6), nim hoc 2020-2021 thing giai 16,67% (1/6),
nam hoc 2021-2022 thing giai 50% (3/6), nam hoc 2022-2023 thing giai
16,67% (1/6).

Két qua thi hoc sinh gioi cap qudc gia mon Tin hoc nam hoc 2023-2024 va
2024-2025 cuia nhirg d6i vién duoc tuyén chon bang mo hinh Winner-domain
két hop Winner-cosin ciing dugc so sanh v6i mo hinh Random Forest trén cing
tap Ung vién va cing Dataset 2024 va Dataset 2025 cho thiy Ti 1é chon dung
thang giai ciia md hinh Winner-domain két hop Winner-cosin cao hon ti 1¢ doan
ding cua mo6 hinh Random Forest (Bang 3.32)
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C Bat dau )
v

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

S6 lwgng doi vién can tuyén chon Kteam

Loai bd

x; €3Dg? |g=12..|l=1,.,L

Xl_>Yk€Y|Y:{YI9"5YK}|K<L

v

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

v

Z:{ZI’"’ZK}(_Y:{YIV"YK} véi
cos(z;,W)=cos(z,,W)=...2cos(zg, W)

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

v

Output
Tap doi vien dugc chon

Zteam =1{z,,...,Zg,um | Kteam<K

v
C Két thac >

Hinh 3.2. Quy trinh chon doi vién tur tap ung vién
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Thuc nghiém 4p dung cho ky thi nam hoc 2023-2024 vé1 dataset 2024 va
tap Ung vién 2024 13 nhimg ddi vién 2024 da chon theo phwong phap truyén
thdng, ky thi nim hoc 2024-2025 véi dataset 2025 va tap ung vién 2025 la
nhirng do6i vién 2025 da chon theo phwong phép truyén thong. Két qua duoc so
sanh véi 3 mo hinh: - mé hinh truyén théng, mé hinh Winner-domain két hop
Winner-cosin, m6 hinh Random Forest theo Bang 3.32 nhu sau:

Bang 3.32. So sanh ket qua cdac mo hinh tuyen chon va dy dodn két qua cia 2 ky thi
hoc sinh gidi cdp quoc gia mon Tin hoc nam hoc 2023-2024 va nam hoc 2024-2025

Tiéu chi so sanh 2023-2024 2024-2025
Mohinh oy pein | MOhinh
e e Winner-domain Winner-domain
Ky thi nam hoc £ . Random £ Random
két hop Winner- ket hop
. Forest . . Forest
cosin Winner-cosin
10 10
S0 tmg vién dugc chon 1am d6i 05 08 06 08
vién hodc du doan thang giai
S6 doi vién thyc té thang giai 05 05 06 06
Ti 1€ chon ding hodc doan o 0 0 0
ding théng oidi: TPR 100% 62.55% 100% 75.0%
Ti 1& chon nhim hodc doén 0 0 0 0
nham théng giai: FPR 0% 0.6% 0% 0.5%
Ti 1€ bo sot: FNR 0% 0% 0% 0%
Ti 1¢ danh gid hoac doan 0 0 0 0
dang khong théng giai: TNR 1% 0.4% 1% 0.5%
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CHUONG 4. TIEP CAN HQC KHAM PHA
CO HUONG DAN TRUC QUAN PE HUAN LUYEN POQI TUYEN

4.1. Hoc kham pha c6 huéng dian
4.1.1. Giéi thiéu

Ngay nay, hau hét mo hinh hoc kham phé c6 hudng dan déu tich hop hoc
kham pha c6 huéng dan véi hoc cong tac (collaborative learning) dé két hop
cac dic trung chinh ctia hoc kham phé c6 hudng dan va hoc cong tac. Hoc kham
pha két hop véi hoc cong tac c6 2 hodc nhiéu ngudi ciing hoc s& chia sé va xay
dung kién thtrc khi 1am viéc ciing nhau hudng t6i 1oi giai cho bai tap hoic bai
toan [60]. Hoc kham pha cong tac c6 hudng dan st dung truyén thong dé tranh
luan, dé chia sé nén doi hoi nhimg ngudi hoc phai xdy dung nén tang chung
trude khi 1am viéc cung nhau [60]. Vi nhimng loi ich khi két hop hoc kham pha
c6 huéng din véi hoc cong tac nén khi phat trién hoc kham pha c6 hudng dan
cling bao gom ludn thudc tinh ciia hoc cong tac.

Hoc kham phé c6 huéng dan cai thién chat luong quy trinh hoc kham
phé [60]. Trong hoc kham phé c6 hudng dan, quy trinh truyén théng gop phan
kién tao kién thirc méi va xay dung nén tang chung 13 tranh luan va kiém tra
thong tin, hoi dap dé xac thuc [60]. Trong khi tai liéu hoc tap khong trinh bay
dang cudi cung, ngudi hoc dugce doi hoi phai thyc hién nhitng hoat dong khac
nhau dé thu thap thong tin, so sanh, phan loai, phan tich, tich hop, t6 chuc tai
liéu va lam két luan [97]. Hoc kham pha c6 hudng dan va kién thirc c6 sin cia
nguoi hoc ¢6 quan hé nhau, kién thirc co sin tac dong dén su phat trién kién
thtrc khi hoc kham phé c6 hudng dan [58].

Ly thuyét Piaget vé& phat trién nhan biét cho rang nguoi hoc khong thé tu
xu ly, tu hiéu nhirng thong tin nhan dugc [98]. Do d6, cac co s& gido duc hién
dang phat trién tiép can hoc kham pha véi sy hudng dan cua thay [44, 74, 87].
Khi thuc day trién khai mo hinh hoc kham pha trong cac co so gido duc, nhiing
van dé can dugc giai quyét uu tién 1a xac dinh cac hop phﬁn cua hé théng, dinh
nghia cac chirc nang va quan hé cua chung va quan trong 1a phai t6 chirc 16p
hoc, thiét ké bai giang phu hop v6i kha nang nhitng ngudi cing hoc tiép thu

thong tin va kién thirc méi, dong thoi phai danh gia hiéu nang cta hé thong.
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4.1.2. Lgi ich ciia hoc khim ph4 ¢6 hwéng din

Mo hinh hoc kham phé c¢6 hudng din dugc danh gia 1a t6t hon mé hinh

hoc truyén thong vi n6 c6 nhiéu y nghia doi voi nguoi hoc hon 1a nhan thong

tin mot cach don gidn mot chiéu tir nguoi day [47]. Trong khi d6, md hinh hoc

kham phé khong hudng dan co thé that bai vi khong hd trg nguoi hoc tich cuc

xay dung kién thirc dé hiéu thong tin mgi va tich hop thong tin mdi nhan dugc
cho dén khi phan tich ra kién thitrc dung [46]. M6 hinh hoc kham pha c6 hudng
dan co thé hd tro ngudi hoc lam day 2 doi hoi quan trong nay [46].

MBS hinh hoc kham phé c6 huéng dan co6 nhimg loi ich tich cuc dbi véi

két qua hoc tap cua nguoi hoc [47]:

Hoc kham pha gitip ngudi hoc duong dau voi nhitg ¥ tudong hién hanh
vé nhitng chu dé ma nhiéu phan trong d6 ¢ thé 1a quan niém sai. Tir 4o,
nguoi hoc hoa giai duoc nhitng quan niém sai nho vao nhitng gi minh
quan sat duoc;

Do6i véi nguoi hoc, khi hoc kham pha vé mét linh vuc thi dé hiéu vi
nhitng nhiém vu kham pha dia trén nhitng bai toan thuc hodc tinh hudng
thuc. Do d6, ndi dung hoc kham pha dé biéu dién truc quan va nguoi hoc
c6 thé nhan ra nhitng nguyén 1y khi hoc va c¢6 cach tot hon dé hinh dung
cai gi dang xay ra voi mot y tudng;

Hoc khéam pha ap dung hoc tinh huéng, hoc theo ngit canh, véi ndi dung
duoc hoc khong chi 13 thong tin ma con 1a kién thire duoc phat sinh tir
céc tinh hudng, tir cac ngit canh;

Trong hoc kham phé, nguoi hoc tu kham pha ra khai niém va thong tin
minh chua biét dé c6 kién thirc méi rdi ty xac dinh lam thé ndo dé hicu
va su dung chung;

Hoc kham pha khuyén khich nguo1 hoc ty ddt cau hoi, tu giai bai toan,
va tu phat trién dé 1am tang kha nang ctia minh trong viéc xtr 1y bai toan.
Két qua 1a hoc kham pha khuyén khich ngudi hoc di xa hon trong viéc
hinh thanh tri thirc ctia riéng minh [47];

Hoc kham pha c6 huéng dan gitip ngudi hoc ty tin hon trong cach tiép

can dé giai bai toan [47];
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- Hoc kham pha giup ngudi hoc tir kham pha, tim hiéu nhitng gi can biét,
can hoc, khong phu thudc vao nguoi khac hodc phu thudc duy nhét vao
mot tai liéu gido khoa;

- Hoc kham pha hd tro quan diém cho rang khoa hoc 1a mét quy trinh,
khoéng phai 1a nhitng sy kién vi hoc kham pha dugc thiét ké dé cung cap
co hoi va day cho nguoi hoc nhitng budce trong quy trinh;

- Hoc kham pha dit nhiéu trach nhiém hoc cho ngudi hoc. Khi ngudi hoc
dugc dat trong vi tri phai chi ra bai toan thi nguoi hoc cé nhiéu trach
nhiém cho viéc hoc cua chinh minh khong phai phu thudc vao
nguoi khac.

4.1.3. M6 hinh hoc kham pha c6 huwéng dén

MBS hinh hoc kham pha c6 huéng dan két hop cac mé hinh hoc tich cuc
12 mé hinh két ndi 4 hop phan: ngudi hoc, tai liéu hoc tap, ngudi day, méi
truong hoc. Phuong phap hoc kham pha duoc chap nhan duwa trén trinh bay
nang luc va hoach dinh hoat dong. Nguoi hoc theo phuong phap hoc kham pha
nim vimg ndi dung tai liu hoc tap, ap dung chién lugc hoc, ap dung phuong
phap khoa hoc, dung tai nguyén hoc tap trong quy trinh hoc, dung ngon ngtr
chinh xéc va thich hop dé két thuc hoat dong hoc tap [59].
4.1.3.1. Nguoi hoc

Hoc kham phé c¢6 hudng dan két hop nhitng dic trung cta cac md hinh
hoc tich cuc, trong d6 nguodi hoc 1a mdt thanh vién tham gia tich cuc vao quy
trinh hoc, ngudi hoc khong dong vai mot thung réng duoc 1am dy boi ngudi
day [47]. M6 hinh hoc kham pha cho phép ngudi hoc kham pha ra quy luat méi
va y tudng mdi, khong phai chi nhé cai gi nguoi day da giang [46]. Nguoi hoc
6 tu duy sang tao tot s& c6 nhicu kha ning t6t dé giai bai toan [46]. Khi thuc
hién tuong minh quy trinh hoc khdm phé, mot cau hoi ctia mot nguoi hoc cod
thé tu n6 dong gop vao viéc kham pha [99].

Nhiéu ngudi hoc cing chu dé ¢ thé duge to chtrc thanh nhimg nhom
cong tac dé hd tro quy trinh hoc kham pha c6 hudng din [99]. Nhitng ngudi
hoc cling nhom cai thién hiéu ning quy trinh hoc kham pha bang cach cing
nhau phat sinh gia thiét va thiét ké thi nghiém [99]. M6 hinh hoc kham pha ¢

huéng dan nhan manh nhiing chitc ning cia mo hinh hoc cong tac dé két qua
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hoc tap ctia nguoi hoc dugce nang 1én do tdc dong cua cdng tac va nhitng loi ich
cua thong tin rat ra tr quy trinh khdm pha [99].

Nguodi hoc trong mo hinh hoc kham pha can dugc hd tro gidi thich, hd
tro thuc nghiém, hd tro phan hoi. Nguoi hoc can duoc hd trg gidi thich dé truy
cap va kich hoat kién thuec, phat sinh gia thiét thich hop va xay dung su hiéu
biét mach lac. Nguoi hoc can dugc hd tro thuc nghi¢m dé tao khung cho thiét
ké thyc nghiém khoa hoc ¢6 tinh hé thong va logic, du bao va quan sat két qua
va rat ra két luan hop ly. Nguoi hoc can dugc hd trg phan hdi dé tang su tu
nhan biét cua minh trong quy trinh hoc va tich hop cac tom tit phan hoi vao
nhirng kham phé ctia minh [100].
4.1.3.2. Tai liéu hoc tap

Su két ndi kién thirec méi voi kién thirc ¢6 sin duoc chi ra boi ngudi
hudng dan hodc duoc kham pha boi nguoi hoc [47]. Tai liéu hoc tip can thiét
va c6 ¥ nghia trong hoat dong day va hoc & truong dé cai thién hiéu ning nguoi
day va két qua hoc ctiia ngudi hoc [44]. Theo 1y thuyét so d6 [101], nguoi hoc
thu thap dir liéu vao bo nhé ngan han (short-term memory) déu duoc chuyén
tat ca sang dang hinh anh dé duogc hiéu va luu trit vao bo nhé dai han (long-
term memory) [102]. Nguoi day can goi ¥ dé nguoi hoc tu duy va giai thich
nhirng khai niém khéac nhau bang hinh anh truc quan va thay d6i phuong phap
truc quan tiy theo d6i tugng nguoi hoc tai nhitng giai doan khac nhau [71].

Bai giang theo mo hinh hoc truyén thong khong thé ap dung cho mé hinh
hoc kham pha c6 huéng dan. Tai liéu hoc tip dung trong mo hinh hoc kham
phé c6 hudng din nham nang cao ning luc voi cac ky nang tu duy sang tao, tu
duy phan bi¢n va tinh ty tin, tu lyc dé kham pha ra thong tin méi hodc nhiing
khai niém ma ngudi hoc chua duge biét trude d6. Ly thuyét dual coding chia
quy trinh nhan biét 1am 2 hé thong xir 1y, hinh anh va chit viét [102]. Do dé, tai
liéu hoc tap dung trong mod hinh hoc khdm pha dugc bién soan két hop ngon
ngit hinh anh va chit viét. Mo phong trén may tinh 1a mot céng cu manh dé
huéng dan hoc kham pha trong céc linh vire khoa hoc [100].
4.1.3.3. Nguwoi day

Trong phuong phap hoc kham pha c6 huéng din, nguoi day can chuan
bi tdt cho hoat dong hoc tap cua nguoi hoc dé dat dén muc tiéu hoc da dinh

trude [59]. Trong moi trudng hoc kham pha c¢6 huéng dan, nhitng hoat dong
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cua nguo1 day phai phu hop véi bai gidng (tai liéu hoc tap) da soan trude [59].
Dé gitp cho ngudi hoc hoc mot cach sang tao, ngudi day khuyén khich, hudng
dan nguoi hoc tim hiéu, dat cau hoi, xur 1y, nghe va kiém tra bai toan [46].
Nguoi day doi hoi nguoi hoc giai thich ¥ tudng riéng cia ho, réi minh xac nhan
dung /sai cua y tuong doé ngay lap tac [44].

Ngudi day hé tro va hudng dan ngudi hoc phat huy tu duy sang tao vi tu
duy sang tao gip cho ngudi hoc giai bai toan dé hon [46]. Ngudi day co ky
ning sang tao tot moi co thé phat trién tu duy sang tao cta ngudi hoc [46].
Nguoi day c6 k¥ ning sang tao tot mdi ¢ thé tim ra nhitng chién lugc moi dé
phat trién tiém ning cua ngudi hoc [46]. Ngudi day phai c¢b gang thuc hién moi
truong hoc dé& chiu, vui vé gitip cho nguoi hoc khai thac tat ca kha ning
dang co [46].

Nguoi day trg gitip nguoi hoc trong méi truong hoc kham pha ¢6 hudng
dan dé thuc hién day theo thoi gian, ndi dung va loai phan hoi [103]. V& thoi
gian, nguoi day hd tro ngudi hoc bang cach phan hoi yes/no nhanh ngay khi c6
cau hoi tir ngudi hoc. Vé ndi dung, ngudi day phan héi cho ngudi hoc nodi dung
nao nén tién hanh hoic khong nén tién hanh. Vé loai phan hoi nguoi day goi ¥
cho nguoi hoc nhirng gi nén hay khong nén, khi nao va bao nhiéu [103].

Nguoi day tro giup nguoi hoc thuc nghiém trong moi truong hoc kham
pha c6 huong dan theo 3 mirc, tHi thiéu, trung binh, cao. Trg gitp mirc tdi thiéu,
nguoi day chi hdi dap nguoi hoc nhitng ndi dung thuc nghiém rat co ban. Tro
gip muc trung binh, nguoi day trg gillp nguoi hoc nhiing ndi1 dung thuc
nghiém theo yéu cau ngudi hoc hodc khi nhan thiy ngudi hoc thue nghiém sai.
Tro gitip mirc cao, ngudi day thuyét phuc nguoi hoc thuc nghiém ndi dung hoc
duoc dé nhan két qua [103].

Ngudi day hd tro ngudi hoc thuc hién cac phuong phap khoa hoc tuong
ung voi cac giai doan cua md hinh hoc kham pha [59]:

- Quan sat: Mai truong hoc hd tro ngudi hoc quan sat cac mo hinh mod
phong chu dé hoc tap duoc thiét ké dep mit, thu hat, d& khéo sat, go1 su
to mo dé kham pha.

- Dat cdu héi: Ngudi day dit ra cau hoi dé tao ra cam hing va dan tu duy

cua nguoi hoc di dan dén nhan dang va phat bi€u bai toan.
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- Ldp lugn: Ngudi day hd tro nguoi hoc bang cach goi ¥ mot logic 1ap luan
dé tim dir liéu, kham pha dan thong tin va cac khai niém an chira trong
mo hinh.
- C6 gang: Nguoi day khuyén khich va van dong su cb ging cua ting
nguoi hoc trong sudt quy trinh hoc, nhét 14 trong giai doan xtr Iy dit liéu.
- Phoi hop: Nguoi day hudng dan nguoi hoc phdi hop cac van dé da xu ly
dé xac thuc va chimg minh két qua.
- Trinh bay: Nguoi day tao ra sy hung thu trong khong gian an toan va
hudng din nguoi hoc trinh bay nhimg ndi dung di thao luan va két qua
co duoc.
4.1.3.4. M6i trwomg hoc

Hoc kham pha c6 huéng dan 1 hoc theo miu phuwong phap khoa hoc dé
nhitng ngudi hoc trong nhitng nhém tim cach giai bai toan ttr mo phong, nhan
dang bai toan, thu thap dit liéu, xu 1y dit liéu, xac thuc, roi rat ra két luan [44].
MBoi truong hoc can thyc sy an toan cho ngudi hoc sang tao dé ngudi hoc cam
thay d& chiu va yén tdm khi trinh bay y kién ctia minh [46].

Céc thudc tinh cia md hinh hoc kham pha c6 huéng dan chi ra kién trac
cua moi truong hoc tap [99]:

- Khung tham chiéu: Trong mdi truong hoc kham phé c¢6 hudng dan, 2
hoac nhiéu nguoi hoc cung nhau thyc hién nhiém vy kham pha béng cach
1am thyc nghiém, suy ra két qua va chia sé suy nghi thong qua truyén
thong, thao luan.

- Céng cu hoc tdp: Cong cu cong tac, dién dan thao ludn, bang trang, kénh
“chat” 1a nhitng dung cu hd trg cong tac, chung tham gia nhu mot hop
phan quan 1y sy twong tac giita nhitng ngudi hoc, hd trg ngudi hoc truyén
thong va truyén thong giira nhitng hop phan cua kién tric.

- Khéng gian thire nghiém: Khong gian thue nghiém biéu dién mién nhiém
vu ctia hoc kham pha c6 huéng dan, khong gian thyc nghiém ciing 1a
ngudn chinh cung cap thong tin cdu tric khung tham chiéu véi nhiing

dinh nghia céac bién trong mién va ciing 1a mo6 hinh mién.
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4.2. Hoc kham pha c6 hwéng din truc quan

Ly thuyét so d6 chi ra rang con ngudi luu trir kién thirc nhu mot mang
so dd 3D [104] trong bd nhd dai han, con ngudi nhan biét y nghia cua dir li¢u
moi bang cach dbi sanh vai kién thirc dang so d6 co sin trong trong b nhd dai
han [101, 104-106]. Dir liéu méi nhan duoc tir cac gidc quan truyén dén bo nhd
ngan han (short-term memory) duoc bién doi thanh thong tin dang so do va dbi
sanh véi kién thirc dang so do dugc luu trir trude trong bd nhd dai han dé hiéu;
néu so dd ctia théng tin méi tuong thich véi mot so dd nao do6 trong bd nhd dai
han thi thong tin ndy duoc hiéu dé& dang; trai lai thi thong tin méi khong duoc
hiéu hoic hiéu khong dang [101].

Trong hoc tap, ngudi hoc sau khi tiép nhan bai giang phai bién doi thong
tin m6i thanh so d6 kién thirc méi dé hiéu va luu trit trong bo nhd dai han [107]
hodc sira chira nhitng so d6 kién thire ¢6 trude [101, 104-106, 108]. Do dé, néu
nguoi hoc duge tiép nhan dir liéu dang so d6 dé chuyén doi thanh thong tin thi
viéc hoc tot hon. Luan 4n tiép can khoa hoc va k§y thuét truc quan hoa dé dé
xuat hé thdng hoc kham pha c6 hudng din bang phuong phép truc quan, sir
dung bai giang truc quan phi hop véi kién thirc dang so d6 ¢6 sén trong bo nhd
dai han cua nguoi hoc. Hé thong hoc kham pha c6 hudng dan truc quan gdm 3
hop phan chinh: nguoi hoc, nguoi day, va bai giang (Hinh 5.1).
4.2.1. Nguoi hoc

Trong hé théng hoc kham phé c6 hudng dan truc quan, ngudi hoc duoc
phan 16p (nhém) theo ning luc. Ngudi hoc trong cing mot 16p ¢6 cung kién
thtrc ¢6 san, k¥ ning va thai d6 twong ty nhau. Cac dic trung nhu ty van dong
(self-motivation) [50, 56], tu tin [80], tu luc [44, 80], tu tim hoc [46, 62, 109],
tu dau tu [62], tu phan tich [110], tu duy phan bién [87], tu duy sang tao [44,
46, 62], tuong tac [44, 60, 99, 111] cta nhiing nguot hoc trong cung mot 16p
thi twong tu v41 nhau.
4.2.2. Bai giang

Ly thuyét so d6 [101, 104-106, 108] chi ra rang ngudi hoc tiép thu bai
giang bang hinh anh truc quan dé hon nhing kiéu bai giang khac. Do d6, bai
giang nén dugc thiét ké nhu 1a nhiing so d6 truc quan ph hop dong thoi ndi
dung bai hoc va so dd kién thirc dang Iuu trir trong bo nhd dai han cua nao b

nguoi hoc. V& phuong dién ki thuat, biéu dién truc quan ndi dung bai giang dé
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tao ra bai giang truc quan ciing phat sinh nhitng yéu t6 c6 loi va bat loi dbi vai
su tiép thu ctia ngudi hoc.
4.2.3. Tinh twong thich

Tinh twong thich lién quan dén muc d6 tuong thich cua dd thi truc quan
trong bai giang voi so dd kién thirc dang c6 trong ndo bd ngudi hoc [106].
Nguoi hoc tiép thu bai hoc tét hon néu bai giang truc quan twong thich tot voi
so dd kién thuc c6 sin trong nio bo.
4.2.4. Tinh truc quan

Tinh truc quan cua bai giang tac dong dén tai bo nhd cua ngudi hoc
[107]. Bai giang c6 tinh truc quan tot hd trg ngudi hoc giam tai nhan biét cua
ndo bo khi xtr Iy thong tin can thiét. Néu bai giang khong c6 tinh tryc quan tt,
tai nhan biét ctia ndo bo bi huy déng vao nhitng thong tin khong can thiét.
Nhing dau hiéu truc quan cta bai giang gom tinh my thuat dé thu hat nguoi
hoc vao viéc hoc [112, 113], tinh dinh hudng lién quan dén tinh logic hudng
dén muc tiéu va két qua cua bai hoc, tinh kich thich khoi goi kha ning nguoi
hoc trich xut thong tin tir bai giang.
4.2.5. Tinh phurc tap

Tinh phirc tap ctia bai giang tac dong dén tai nhan biét ctia bd nhé ngan
han cuia ngudi hoc. Do phurc tap clia bai gidng cang it thi bai giang cang dé
duoc tiép thu. Do phirc tap bai giang gdm d6 phirc tap do tinh da dang cta linh
vue hoc thuat [52, 114, 115], d6 phtic tap ctia van dé duogc trinh bay boi cac so
dd truc quan biéu dién nhiing van dé khac nhau, d6 phtrc tap dir li¢u do sy da
dang cua céc bién dir liéu va cac quan hé cua chung, do phtic tap truc quan do
su khac biét cua cac kiéu truc quan, do phuc tap thoi gian tao ra boi sy khac
biét vé thoi gian tham chiéu [107, 114]. Tinh phtc tap c6 thé dugc giam thiéu
béng cach chon céac ky thuat truc quan phu hop [52, 113, 115].
4.2.6. Nguwoi day

Trong hé thong hoc kham pha c6 huéng dan tryc quan, ngudi day khong
chi thiét ké bai giang tryc quan dé truyén dat nd1 dung bai hoc dén nguoi hoc,
ma con kich hoat quy trinh hoc tép ctia nguoi hoc ciing nhu khuyén khich nhing
thoi quen chu dong va kich hoat nhitng k¥ nang tich cuc trong viéc hoc cua
ngudi hoc. Ngudi day hd tro ngudi hoc st dung sir dung kién thirc ¢6 sin dé
tiép thu bai giang va tich hop vao kién thirc ¢6 sin trong bd nhé dai han dé hinh
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thanh kién thirc méi. Nguoi day ciing hudng din nguoi hoc két ndi cac khoang
cach giira Iy thuyét va thuc hanh cta chu dé bai hoc [98] dong thoi phét trién
kha nang tu duy phan bién va tu duy sang tao [46, 62] trong viéc hinh thanh
kién thirc méi [116]. Poi voi mot hé thdng hoc kham pha c6 hudng dan truc
quan, tinh cach ca nhan trong hoc tap 1a mét dac trung quan trong, nguoi day

can phai phat huy nhitng k¥ ning va théi quen cta tirng ngudi hoc.

Nguwoi hoc hoc tap
Thoéi quen
Klé}q ‘ihﬁ:c # Kich hoat Nguoi
cd san day
K¥ nang

t

Bai giang

Truyén thong

Hinh 4.1. Cdu triic ciia hé thong hoc khdm phd cé hwéng dan truc quan

4.2.7. Bai giang truc quan
4.2.7.1. Dong thong tin trong quy trinh hgc cia ngudi hoc

Dé hiéu duoc ndi dung bai hoc, nguoi hoc phai xir Iy dong thong tin dong
thoi theo 2 hudng, tir bai hoc dén bo nhd ngan han va tir bd nhd ngan han d&én
bai hoc [104]. Thiét ké bai giang truc quan cho hé thong hoc kham pha co
hudng dan truc quan 1 bién d6i ndi dung bai hoc thanh mét tdp nhimg so dd
tri thirc dugc cdu tric logic nhu bai giang, sao cho ngudi hoc d& hiéu (Hinh
4.2). Su bién d6i nay duoc thyc hién theo 1y thuyét d6 thi (graph theory) [117-
119], Iy thuyét so dd (schema theory) [101, 104-106, 120], k¥ thudt triuc quan
héa [110, 113, 115] va Iy thuyét tai nhan biét (cognitive load theory) [107]. Noi
dung bai hoc dugc phan tich thanh nhimng so d6 tri thiee [117, 121] dya trén 1y
thuyét so do [118, 119], trong d6 nhitng so d6 kién thuc duoc thiét ké tuong
thich voi nhimg so d6 kién thic ¢ san ctia nguoi hoc dong thoi phi hop véi

ndi dung bai hoc.
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Hinh 4.2. Dong thong tin trong quy trinh hoc cua nguoi hoc trong hé thong
hoc kham pha co huong dan truc quan

Két qua hoc tap cta ngudi hoc dugce danh gid boi sy thay doi kién thirc
trong bo nhd dai han. Theo 1y thuyét tai nhan biét va 1y thuyét so do, con ngudi
nhan biét y nghia cia dir licu b::ing cach ddi sanh so d6 dit liéu mdi nhén véi so
d6 kién thure c6 san trong bo nhd dai han [106, 107]. Kién thirc méi duoc xur 1y
tai bd nhd ngén han duoc chuyén dén bo nhé dai han dé luu trit. Nhing bai
giang truc quan duoc ciu triac nhu nhimg so d6 kién thic twong thich véi so d6
kién thirc c6 trude giup ngudi hoc hiéu duoc ndi dung bai hoc. Viée hoc cua
nguoi hoc khong thanh cong néu bé nhd ngan han cia ngudi hoc dbi sanh so
dd kién thtrc ctia bai giang truc quan khong twong thich véi so d6 kién thire ¢6
san trong bo nhd dai han. Sy thét bai nay c6 thé do sy nhan dang khong day du
ctia nguoi giang vé so do kién thic ¢ sin cua ngudi hoc, hodc 1a su bién ddi
ndi dung bai hoc thanh so d6 kién thirc khong hop 1y, hodc 1a sy tich hgp khong

logic nhitng so d kién thirc vao bai giang truc quan.
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4.2.7.2. Quy trinh thiét ké bai giang truc quan theo tiép cin bai hoc

C6 2 tiép can thiét ké bai giang truc quan, tiép can bai hoc va tiép can

bai toan.
Céu triic cdy tri thirc ciia bai hoc >
Bai hoc (Chii d&) | Phin — Muc - Tiéu muc
Ly thuyét sodd —— —— — 91
Cay bai hoc
Ly thuyét so d6 & Ly thuyét do thi == — — _ i
So dd D6 thi: Nit &
Kién thirc da c6 Canh
KV thudt truc quan héa & =~ — -3
Ly thuyét tai nhan biét
Y A 4
Ne e 7 L 4 D A th t
Bai giang - Lorl? 0? | Lop muc 70 ’1 r%rxc quan
trwc quan co ban phan cua céc tieu muc

Tich hop cac db thi trie quan thanh bai gidng trye quan

-

Hinh 4.3. Quy trinh thiét ké bai giang truc quan theo tiép cdn bai hoc va
hwong dan theo cac buorc.

Buée 1: Nhdn dang ndng liee ¢6 san ciia nguoi hoc. Nang luc ¢ sin cua
ngudi hoc gom kién thire di duoc hoc, k¥ nang va thoi quen ma ngudi day can
phai nhan dang ngay tir lic méi bat dau hoc. Nguoi day to chic ngudi hoc
thanh nhirg nhom c6 ning luc twong ty, nhan dang so do kién thire ¢6 sin cta
tirng nhom dé soan bai giang nham tang hiéu qua khi huéng dan. So d6 nay
dugc cap nhat sau mdi bai giang.

Buée 2: Cdu triic cdy bai hoc. Ngudi day ap dung 1y thuyét d6 thi dé
phén tich ciu trac ndi dung bai hoc theo nhiéu murc chi tiét kiéu cay phan cép,
goi 14 cay bai hoc. Mtrc gdc cta cdy biéu dién chu dé ciia bai hoc. Mirc dé muc
biéu dién 1an luot tirng cip dé muc, tiéu muc, v.v.. nhu nhirng nat. Mi murc ¢6
thé c6 nhiéu nut (Hinh 4.3).

Buée 3: Thiét ké 16p nén. Lop nén cua bai giang duoc thiét ké dé lam
khung bai giang gém tén tya bai, muc ti€u, thoi gian, yéu cau két qua hoc tap,

yéu cau veé k¥ nang va kién thuc c6 san ctia nguoi hoc. Lop nén dugc thiét ké
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khong chi dé tich hop so dd tryc quan cua bai giang ma con giup ngudi hoc
luét tong quat bai giang trude khi di sau vao chi tiét.

BurGe 4: Biéu dién cdc muc nhé nhuw nhitng so' dé triec quan. Nhiing tiéu
muc cta bai hoc duge bién d6i thanh nhiing so dd truc quan theo so dd kién
thic c6 trudc dé gitp nguoi hoc hiéu bai dé hon.

BuGe 5: Tich hop so do truc quan dé hinh thanh bai giang truc quan.
Nhimg so d6 truc quan duoc tich hop theo cac tiéu muc dé thiét 1ap timg 16p
tiéu muc. Cac 16p tiéu muc dugce tich hop mot cach logic theo so d6 cau tric
cay dé hinh thanh bai giang (Hinh 4.3).
4.2.7.3. Quy trinh thiét ké bai giang truc quan theo tiép cin bai toan

Buée 1: Nhdn dang néing lic ¢é san cia nguoi hoc. Nang luc ¢6 sin cia
ngudi hoc gom kién thire di duoc hoc, k¥ nang va thoi quen ma ngudi day can
phai nhan dang ngay tir lic méi bat dau hoc. Nguoi day to chic ngudi hoc
thanh nhirmg nhom c6 ning luc twong ty, nhan dang so do kién thire ¢6 sin cta
tirng nhom dé soan bai giang nham tang hiéu qua khi huéng dan. So d6 nay
dugc cap nhat sau moi bai giang.

Buée 2: Nguoi day phat biéu bai toan va huéng dan ngudi hoc tu kham
pha tri thirc theo cha dé néu ra tir nhiéu dé muc ctia mot bai hoc va cua nhiéu
bai hoc (Hinh 4.4).

Buée 3: Nguoi day thiét 1ap so do truc quan nhu mot quy trinh kham pha
tri thirc va hudng dan nguoi hoc tu tim kiém kién thirc twong Gmg tir nhiéu
ngudn, bao gdm kién thirc ¢6 san dén kién thirc tu kham pha méi (Hinh 4.4).

BuGe 4: Kiém tra két qud tw kham phd ciia nguoi hoc. Ngudi day hudng
dan nguoi hoc tu kiém tra va hé théng hdéa mot cach logic dé tao ra dap an cua
bai toan.

Buée 5: Tong quadt héa. Ngudi day huéng dan nguoi hoc tong quat hoa
kiéu bai toan thanh quy luat dé co thé ap dung cho nhiing trudng hop twong tu
[122].
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Hinh 4.4. Thiét ké bai giang truc quan theo tiép cdn bai todn va huéng dan
theo cac buoc
4.3. Panh gia hé thong hoc kham pha cé huwéng din truc quan

Két qua ciia mot hé thong hoc kham pha c6 hudng dan truc quan gom tri
thirc duoc hudng din va tri thire ty kham pha hinh thanh trong nio bo ctia nguoi
hoc do hoat dong day va hoc két hop. Két qua hudng dan 1 phan kién thirc
trong bd nhd dai han ctia ngudi hoc thay d6i do s hudng dan ciia ngudi day.
Két qua kham pha lién quan dén thong tin hodc kién thirc méi duge kham pha
boi ngudi hoc [122]. Hiéu ning (efficiency) cua hé théng duoc danh gia dua
trén nhitng kién thirc ma ngudi hoc da thém vao bd nhd dai han sau mdi bai
hoc, ky hi¢u O.

Pau vao cta hé théng hoc kham pha c6 huéng dan truc quan gdm ning
luc ctia ndo bo ma nguoi hoc phai tai va thoi gian ma ngudi hoc can dé phat
sinh ra tri thirc méi (Hinh 4.5). N6i cach khac, két qua hoc tdp O phu thudc vao
tai bd ndo B va thoi gian T (biéu thire 4.1). Nhitng yéu t6 dau vao tac dong dén
tai ndo bo dé phat sinh két qua gom nhirng tinh chat cia bai giang nhu murc do
tuong thich ctia bai giang véi kién thirc 6 sin cta ngudi hoc M, tinh chét truc
quan ¥ va d6 phirc tap C; dic trung ctia nguoi hoc nhu kién thirc ¢6 san K, k§
nang S va thoi quen 4; va nang luc su pham ctia nguodi day P (Hinh 4.5). Sy
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phu thudc ctia tdi ndo bo vao cac tinh chat ciia bai giang, nguoi hoc va ngudi
day dugc biéu dién theo biéu thirc 4.2 va 4.3,

Trong quy trinh hoc tap, ngudi hoc huy ddng tai nao bd trong mot khoang
thoi gian dé tiép nhan tri thirc an chita trong bai giang. Hiéu ning ctia hé théng
hoc kham pha c¢6 hudng dan truc quan duoc dinh nghia 14 trong quan gitra két
qua hoc tip va tai ndo bg ctia nguoi hoc va thoi gian ma nguoi hoc can dé thuc
hién viéc hoc (Hinh 4.5). Hiéu ning cta hé théng duoc danh gid cho mdi bai
giang vi tinh chét khac nhau ctia cac bai giang truc quan. Biéu thic 4.4 va 4.5

d4nh gia hiéu ning cta 1 bai giang trong hé théng hoc kham c6 hudng dan

tryc quan.
BxT —0O (4.1)
KxSxAxM xVxCxP —>B (4.2)

B=CxK 'xS"'x A xM ' xV ' xP" =Cx(KxSxAxMxVxP)"  (4.3)

Bai giang
Ngudi day
Nang lyc su pham P Do tuong thich
M
‘ Tinh tryc quan
\ V
Nguoi hoc
Do phtic tap
4 , —— * :
Kien ~thu"c | 5 C
co san K
Tai bd ndo
B Thoi gian T
Ky nang S *
"~ Kién thirc
Thoi quen A 9 - ting thém O

Hinh 4.5. M6 hinh ddanh gia hi¢u nang cua hé théng hoc kham pha cé huéng
dan truc quan dp dung cho 1 bai giang.
Ap dung hé théng hoc kham pha c6 huéng dan truc quan cho mot nhoém

N nguoi hoc, hiéu nang ctuia hé thong duogc tinh nhu sau, vai ky hiéu “.. = ..

dugc dinh nghia 1a ti I¢ thuan:
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O
= 4.4
BxT (4.4)
EEOXKxSxAxMxVxP (4.5)

CxT
Trong do,
O = median{o, |n=1,2,..,N} hodc o = (%V)ZN

o
n=l "

n=1 "

K = mediani{k, |n=1,2,..,N} hodc g :(%V)ZN k

N
S

S =median{s, |n=1,2,..,N} hodc S:(%V)Zn:l n

A =median{a,|n=1,2,..,N} hodc A:(%v) Y a

n=1 "

M =median{h, |n=1,2,..,N} hodc Mz(%v) Nzlhn

V =median{v, |n=1,2,..,N} hoac V:(%)Z:;vn
C = median{c, |n=1,2,..,N} hoac Cz(%v)zn]v:lcn

P =median{p, |n=1,2,..,N} hodc PZ(%\]) nNzlp”

Trong thuc té, két qua O dugc danh gia bang kiém tra ngudi hoc sau khi
bai duoc gidng xong, cac bién K, S, 4 dugc danh gia bang kiém tra dau vao,
cac bién M, ¥, C, P duoc danh gia bang khao sat nguoi hoc, thoi gian T duoc
ghi nhan cho mdi bai giang. Biéu thirc (4.5) c6 thé duoc bién d6i toan hoc dé
c6 hiéu nang cua hé théng hoc kham pha c6 hudng dan tryc quan ddi vi mot
bai gidng nhu sau:

O+K+S+A+M+V +P

E= 4.6
C+T (4.6)

. . 70 . . .
Gia tri cia (5.6) thay doi tur 20 dén > c6 thé duoc chuan hoa dé duoc:

:O+K+S+A+M+V+PX§% 4.7)
C+T 7

4.4. Ap dung phwong phap hoc kham pha c¢é huéng din truc quan dé

E

huén luyén ddi tuyén mén Tin hoc
Doi tuyén tin hoc ctia mot truong phd thong dugc tuyén chon tir nhitng

hoc sinh xudt sic vé tin hoc tir cac 16p 10, 11 va 12 dé tham gia thi d4u tai cac
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giai hoc sinh gioi. Poi vién d6i tuyén mon Tin hoc phai thi dau véi nhitng hoc
sinh gioi tir cac truong khac nén mdi doi vién can c6 kién thire tot va phai co
k¥ ndng tu duy sang tao, tu duy logic, tu duy phéan bién, k¥ ndng st dung thoi
gian, ddc bi¢t 1a su tu tin, tu lyc trong khi thi d4u. M6 hinh hoc kham pha co
hudng dan 1a mo hinh pht hop dé huan luyén d6i vién doi tuyén vi ngudi hoc
kham pha khong chi duge hoc kién thirc ma con duogc rén luyén cac k¥ ning
thong qua viéc tim ra khai niém hodc tra 161 nhimg van dé da dinh huéng [62].
Pugc huin luyén trong md hinh hoc kham pha c6 huéng dan, cac doi vién doi
tuyén duoc xdy dung nén tang chung trude khi 1am viée cing nhau va duoc
huan luyén truyén thong dé chia sé nhitng kham pha méi [60].

Nhiéu nghién ctru cho thiy rang nhimg cong cu hoc toan dung trong cac
truong khong con pht hop véi chuong trinh, do d6 phai phat trién cong cu hoc
toan dé giup thuc hién quy trinh hoc [49]. Khoa hoc vé hoc tap ding mé hinh
hoc kham pha c6 huéng dan phat huy t6i da kha ning cta nguoi hoc dé dinh vi
chu dé va nghién ctru c6 hé thdng, phan bién, sang tao va logic sao cho ngudi
hoc duoc nang cao kién thirc voi thai d6 va cac ky ning dugc thay d6i trong
g x{r v6i dé thi [62]. Trong d6, tu duy phan bién 1a nén tang thiét 1ap két qua
hoc tdp ma nguoi hoc nén dat to1 thong qua kinh nghiém ¢ trudong [123], tu duy
sang tao can co dé tim ra y tudng méi cé loi hon cho viée giai bai toan [62].

Bai thi tin hoc twong ty nhu nhiing bai toan, nhitng van dé cia bai toan
duoc trinh bay nhu nhitng cau hoi xuat phat tir trong chinh cac bai toan hoic tir
doi song thyuc té bao gdm nhitng su kién va méi trudng van hoa cé thé duge mod
hinh hoa toan hoc. Néu ngudi hoc c6 chién luoc tét dé giai bai toan thi bai toan
khong con 13 bai toan ma 14 bai tap [44]. Kha ning giai bai todn c6 thé dugc
dinh nghia nhu 1a kha nang ctia nguoi hoc hiéu bai toan, hoach dinh chién lugc
giai bai todn, thuc hi¢n nhiing chién lugc hoan thanh duge chon loc va tai kiém
tra cach giai bai toan dé 1am nhimg 10i giai ké tiép theo cach khac hoic phat
trién 101 giai bai toan [44].

Cac budc giai bai toan gdm [44]:

- Buwoc 1: Nhdn dang va hiéu bai todn. Khi tiép nhan bai toan, nguoi hoc,
véi kién thirc va tu duy ctia minh, nhan dang bai toan, biét va hiéu rd

muc tiéu, yéu cau cua bai todn.
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- Buodc 2: Hoach dinh cach giai. Vi tu duy logic va tu duy sang tao, nguoi
hoc nhan biét 1am thé nao dé st dung ngudn dir liu, xur 1y dir lidu, két
nbi dir liéu v6i yéu cau ciia bai toan, phat sinh y twong dé giai va hoach
dinh cach giai bai toan.

- Budc 3: Thue hién ké hoach. Sau khi hoach dinh cach giai, nguoi hoc ap
dung tu duy phan bién dé kiém tra lai ké hoach va béng su tu tin cua
minh, ngudi hoc trién khai quy trinh giai bai toan nhu di hoach dinh tai
budce 2.

- Budéc 4: Kiém tra két qua. Sau khi giai xong bai toan, ngudi hoc kiém tra
lai tinh logic cua 101 giai va két ndi két qua voi muc tiéu bai toan, ké ca
viéc két luan va tong quéat hoa két qua bai toan. Trong huan luyén, ngudi
hoc c6 thé thao luan véi ngudi hudng dan hoic nhitng ngudi ban cting
hoc cdng tac.

4.5. Két luan chwong 4

Hoc tap theo md hinh hoc kham pha cé hudng dan, ngudi hoc khong chi
duoc ngudi day huéng din cau tao kién thirc mdi, nang cao k¥ ning tu duy
sang tao, k¥ nang tu duy phan bién, k¥ nang logic trong lap luan, kha nang tu
tin va tu luc dé c6 thé tu giai cac bai toan khi khong c6 nguoi hudng dan. Thé
ky 21 voi su da dang vé phuong tién truyén thong cung cap nhiéu dir liéu va
thong tin, dac bi¢t 1a cdc phuong tién chia sé kién thirc nhu, Google, ChatGPT,
DeepSeek, v.v.. mo hinh hoc kham ph4 dan thay thé mé hinh hoc khai niém
(exploratory) truyén thong.

Lu4n an dd dé xudt mo hinh hoc kham phé c6 hudng dan truc quan, trong
d6 két hop véi cac tinh chat ctia phuong phap hoc cong tic va hoc theo tiép can
bai toan. M6 hinh hoc kham phé4 c6 huéng dan truc quan nay khong chi phu
hop su phat trién cta xa hoi, su phat trién cua cic ngudn dit liéu, ngudn thong
tin, cac phuong tién k¥ thuat trén internet va dic biét 1a phu hop dé huan luyén
d6i vién doi tuyén mon Tin hoc ciia cac truong phd thong tham dy thi dau tai
cac ky thi hoc sinh gioi cAp qudc gia.

Tuy nhién, trong thyc té, nhidu ngudi day khong mudn ap dung mé hinh
hoc kham pha vi mot s6 1y do ca nhan [50]. Nhitng rao can nay c6 thé khac

phuc bang cach kich thich dong luc hoc tap cua nguoi hoc, gitip ngudi hoc tiép
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thu tot ndi dung va ghi nhé 1au dai nhitng khai niém tu kham pha. Nhitng rao
can nay la [50]:

- Nhiéu ngudi day cho rang phuong phap hoc kham pha khong bao quat
ndi dung bai gidng va lo ngai ndéi dung mon hoc khong duogc hoc tap dﬁy
du vi nguoi day khong thé cho ngudi hoc sir dung tat ca thoi gian duoc
quy dinh dé kham pha noi dung ma nguoi day chiu trach nhiém. Rao can
nay c6 thé duoc khic phuc bdi ngudi day bang cach phdi hop ning luc
nguoi hoc vai tai liéu hoc tap duge soan bai giang va thot gian ty hoc ¢o
thé truy cap vao cac ngudn trén internet.

- Hoc kham pha doi hoi qua nhiéu su chuin bi cta ngudi day va thoi gian
hoc ctia ngudi hoc. Rio can nay co thé khac phuc vi nguoi day c6 thé
hudng din ngudi hoc k¥ ning nghién ciru va khuyén khich, hudng dan
nguoi hoc nghién ctru chu dé dong thoi ap dung k¥ nang nay cho bai méi
ma khong can thém nhiéu thoi gian dé xur 1y.

- Quy md 16p hoc khong thich hop dé ap dung hoc kham pha vi quy md
16p qué 16n hodc qua nho, 16p qua 16n khong thé ap dung tuong tac 1-1
gitra nhitng nguoi hoc trong khi hoc kham pha, 16p qua nhé thi kinh
nghiém thu duogc tir su twong tac gitra nhirng nguoi hoc bi gidi han. Rao
can nay c6 thé khic phuc bang cach chia 16p 16n thanh nhitng nhém c6
quy mé thich hop tiiy theo noi dung cta chu dé.
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KET LUAN

Lu4n 4an d3 thuc hién duoc nhitng két qua sau:

1. Dataset. Ludn dn da thiét lip tdp dir liéu (dataset) ndng liec thi sinh da tham
gia cdc ky thi hoc sinh gidi cdp quoc gia mén Tin hoc, gom nhitng thi sinh
théng gidi (winners) va nhitng thi sinh khéng thdang gidi (non-winners).

Luan an da xay dung md hinh vector dac trung nang luc cta nhitng thi
sinh gdm nhiing bién ning luc hoc tip (learning features) va nhitng bién ning
luc phi hoc tip (non-learning features). Dir liéu duoc thu thap bing
Questionnaire voi mdi cau hoi duoc khao sat tuong tng mot bién nang luc. Sau
khi phan tich nhitng dac trung nang luc cia con nguoi, ludn an da bién soan
Questionnaire g@)m 18 cau hdi lién quan bién nang lyc hoc tap va 22 cau héi lién
quan bién ning lyc phi hoc tap. Cac cau hoi di vugt qua cac thach thirc vé tinh
riéng tu cta ndi dung dugce hoi va thoi gian tra 161. Nhitng cau hoi duge soan
thao rat don gian, chi yéu cau hoi dap dinh tinh dé dang khong mét thoi gian.

Luan 4n d3 d¢ xuat tiép can ma tran hoi dap va khbi 3D hoi dép dé dinh lugng
cac bién ning luc ctia khong gian nang lyc va dinh lugng cac bién nang luc cia
vector ning lyc cta ngudi dugc khao sat. Két qua 1a luan an da xay dung duoc

2 dataset dé 1am thuc nghiém: Dataset 2024 gdm 221 mau (120 winners va 101

non-winners) cia nhitng thi sinh céc ky thi nam hoc 2020-2021, 2021-2022,

2022-2023; Dataset 2025 gom 497 mau (360 winners va 137 non-winners) ctia

nhitng thi sinh céc ky thi nam hoc 2021-2022, 2022-2023, 2023-2024.

Phuong phap thiét 1ap dataset cta luén an c6 tinh linh hoat phu hop tiép
can Winner-domain, tiép can Winner-cosin va phu hop véi dbi tuong tao mau
13 thi sinh tham gia cac ky thi hoc sinh gidi cap qudc gia. Dataset linh hoat ¢6
thé thay d6i dé dang vé s6 mau, ¢ thé dugc cap nhat mdi nam vé sb luong va
ndi dung cua bién di liéu, c6 thé cap nhat theo yéu cau thanh 1ap doi tuyén cta
moén thi, cip thi, ky thi.

2. Thuat toan Winner-domain va thuat toan Winner-cosin. Ludn an da xay

dung thudt todn va quy trinh tuyén chon hoc sinh vao dgi tuyén hoc sinh gidi

mén Tin hoc ciia mdt truong trung hoc phé théng dé tham dy ky thi hoc sinh
gidi cdp quoc gia mén Tin hoc.

Luan an di ap dung nguyén 1y “gan muc thi den gan dén thi sang” va

chién lugc “tha bo lai hon chon nham” dé xay dung ti€p can chon doi vién tir
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nhi€u tng vién cung la hoc sinh gidi cua truong dé du thi hoc sinh gioi cap

quoc gia mon Tin hoc. Két qua nghién ctru gom:

Winner training set. Luan an ap dung nguyén 1y cua tiép can SVM dé
xé4c dinh winner training set 1a mién khong gian ning luc tap trung cac
hoc sinh gioi di timg thing giai hoc sinh giodi cip quéc gia mon Tin hoc,
dugc xac dinh bdi trong tdm, khoang cach tdi da va gbéc huong (khuynh
hudng) toi da.

Winner-domain tot. Luan 4n phan hoach ngiu nhién winner dataset nhiéu
1an dé c6 nhiéu winner training sets. Véi mdi winner training set, ludn an
thay doi ban kinh dé tim nhitng Winner-domains c6 nhimg ti 1& chon
nham khac nhau va nhiing ti 1& chon ding khac nhau. Nhitng Winner-
domains c6 ti 1& chon nham bang 0, ti 1& chon dung cao va khéng chira
bét ky non-winner nao dugc chon lam Winner-domain tot dé tuyén chon
d6i vién tiém ning. Nhitng irng vién ¢ vector ning luc trong mién khong
gian ctia Winner-domain tot duoc chon vao doi tiém ning.
Winner-cosin. Luin an ap dung do twong dong cosin (Cosin Similarity)
gitra vector ning luc ctia tng vién véi tit ca vector ning luc cia winners.
Tiép can cdy quyét dinh gitp ludn an chon ddi vién doi tuyén tir doi tiém

nang.

3. M6 hinh hoc kham ph4 c¢6 huwéng din truc quan

M@ hinh hoc khédm phd ¢é hwéng dan triec quan. Ludn an tiép can phuong
phap gido duc v6i ngudi hoc 13 trung tAm va mé hinh hoc kham pha dé
x4y dung mo6 hinh hoc kham pha c¢6 hudng dan truc quan 4p dung cho
cac co sé giao duc. Mo hinh dugc thyc nghiém trong viéc huén luyén doi
vién doi tuyén mon Tin hoc.

Bai gidng tric quan trong mé hinh hoc khdm phd c¢é huéng dan truc
quan. Luan an tiép can 1y thuyét so dd, 1y thuyét tai nhan biét cta con
ngudi trong quy trinh tiép nhan va luu trir kién thirc va k¥ thuat truc quan
dé xay dung quy trinh va phuong phap bién soan bai giang truc quan ap
dung cho m6 hinh hoc kham pha c6 huéng dan truc quan.

Hiéu nang (efficiency) cua mot bai giang triuc quan. Luan an da xay dung

mo hinh toan hoc dé danh gia hiéu ning cta ting bai giang truc quan
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trong mo hinh hoc khidm pha c6 huéng dan tryc quan. M6 hinh danh gia
lién quan nd1 dung bai gidang va nguoi day.
Trong thoi gian t6i, luan an s& dugc tiép tuc nghién ciru dé:
- Cap nhat gié tri bién nang lyc thi sinh ctia nhimng ky thi m&i nhét;
- Nghién ctru cac bién ning luc véi bd Questionnaire phu hop v6i nhitng
mon thi khéc, ky thi khéc;

- Phat trién va so sanh thém véi cac mo hinh hoc may khac.
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Ciu khao sat dic trung nang luc hoc tip F, : Diém trung binh mén Tin ca
nam lop 10:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 19.0-<9.5|9.5-10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cdch danh dau (X) vao 6 tréng ciia
bang ¢ dong dudi twong g s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.

Cau khdo sat dic trung nang luc hoc tap F;: Diém trung binh mén Ly ca
nam lop 10:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5(8.5-<9.0 19.0-<9.5|9.5-10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cdch danh dau (X) vao 6 tréng ciia
bdng ¢ dong dwdi tuwong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Cau khdo sat dic trung ning luc hoc tip F, : Piém trung binh mon Hoa ca
nam lop 10:

0.0-<7.07.0-<7.5[7.5-<8.0 |80-<8.5(8.5-<9.0 19.0-<9.5|9.5-10.0

Nguoi duege khdo sdt trd 1oi bang cach danh dau (X) vdo 6 trong ciia bang &
dong diedi twong iing s6 diém dat dwoce & dong trén, chon toi da 01 ddp dn.
Ciu khio sat dic trung ning luc hoc tip Fs : Diém trung binh mén Sinh ca

nam lop 10:
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00-<7017.0-<75|75-<80 [80-<85185-<90 19.0-<951]9.5-10.0

Ngueoi dwge khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bang ¢ dong dudi twong g s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.

Cau khio sat dic trung ning luc hoc tip Fg : Piém trung binh tit ca cac
mén hoc (Két qua hoc tp toan nim) nam 16p 10:
0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 |19.0-<9.5|9.5-10.0

Ngueoi dwge khdo sét diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dudi tuwong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.
Cau khio sat dic trung niang lyc hoc tap F- : Diém trung binh mén Toan
canamlép 11:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 19.0-<9.5|9.5-10.0

Ngueoi dwge khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dwdi twong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Cau khio sat dic trung ning luc hoc tip Fg: Diém trung binh mén Tin ca
nam lép 11:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 19.0-<9.5|9.5-10.0
0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 |19.0-<9.5|9.5-10.0

Ngueoi dige khdo sét diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dudi twong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Cau khio sat dic trung ning lyc hoc tip Fy : Diém trung binh mén Ly ca
nam lép 11:

0.0-<7.07.0-<7.5]7.5-<8.0 |8.0-<8.5 |85-<9.0 |9.0-<9.5]9.5-10.0
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Ngueoi dwge khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bang ¢ dong dudi twong g s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.

Cau khdo sat dic trung nang lyc hoc tap F: Piém trung binh mén Héa ca
nam lép 11:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 |9.0-<9.5|9.5-10.0

Ngueoi dige khdo sét diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dwdi twong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Ciu héi khao sat trung niing luc hoc tip F;: Diém trung binh mén Sinh ca
nam l6p 11:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 19.0-<9.5|9.5-10.0

Ngueoi dwge khdo sét diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dwdi twong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Ciu héi khéo sat trung ning lwce hoc tap F,: Diém trung binh tat ca cc
moén hoc (Két qua hoc tap toan nam) nam 16p 11:
0.0-<7.07.0-<7.5]75-<8.0 |80-<8.5(8.5-<9.0 19.0-<9.5|9.5-10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cdch danh dau (X) vao 6 tréng ciia
bdng ¢ dong dwdi tuwong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.
Cau khio sat dic trung ning luc hoc tip F;: Diém trung binh mén Toan
ca nam (hodc hoc ky 1) lop 12:

0.0-<7.07.0-<7.5]7.5-<8.0 |8.0-<85 |85-<9.0 |9.0-<9.5|9.5-10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cdch danh dau (X) vao 6 tréng ciia
bdng ¢ dong dwdi tuwong g sé diém dat dwoc & dong trén, chon toi da 01

dap dn.
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Cau khdo sat dic trung ning luc hoc tip F,: Piém trung binh mén Tin ca
nam (hoac hoc ky 1) 16p 12:
0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5(8.5-<9.0 19.0-<9.5|9.5-10.0

Ngueoi dige khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bang ¢ dong duwdi twong g s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.

Cau khdo sat dic trung ning lyc hoc tap F5: Diém trung binh mén Ly ca
nam (hoac hoc ky 1) 16p 12:

0.0-<7.07.0-<7.5]75-<8.0 |80-<8.5(8.5-<9.0 19.0-<9.5|9.5-10.0

Ngueoi dige khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bang ¢ dong duwedi twong iing s6 diém dat dwoc & dong trén, chon téi da 01 ddp
an.

Cau khio sat dic trung niing luc hoc tip Fq: Piém trung binh mén Hoa ca
nam (hoac hoc ky 1) 16p 12:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5(8.5-<9.0 19.0-<9.5|9.5-10.0

Nguoi dwge khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dwdi twong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Cau khdo sat dic trung ning lyc hoc tip F;: Diém trung binh mon Sinh ca
nam (hoac hoc ky 1) 16p 12:

0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5(8.5-<9.0 |19.0-<9.5|9.5-10.0

Ngueoi dwge khdo sét diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bdng ¢ dong dwdi twong g sé diém dat dwoc & dong trén, chon toi da 01
dap dn.

Cau khdo sat dic trung ning lyc hoc tip Fg: Diém trung binh tit ca cac
mon hoc (Két qua hoc tap toan nim hodc hoc ky 1) nam 16p 12:
0.0-<7.07.0-<7.5]7.5-<8.0 |80-<8.5|8.5-<9.0 19.0-<9.5|9.5-10.0
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Ngueoi dwge khdo st diege moi tra 101 bang cach danh dau (X) vdo 6 tréng ciia
bang ¢ dong dudi twong g s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.
Cau khdo st dic trung ning lue phi hoc tap Fg: Tai sao em mudn vao doi
tuyén va du thi thing giai hoc sinh gioi cp qubc gia vé Tin hoc?
Nguoi duwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién diac trung ndang lwc phi  hoc tdp ciia  minh
Fig = {ai9.big.c19.d19,€19, /19 }
a. Vi em mudn tao ra niém vui va su hinh dién cho gia dinh dé khong phu
long cha me, ngudi than, thﬁy c0, ban be.
Trd loi: Em chon cau tra loi nay ()
Néu dép dn nay dwoc chon thi gid tri ajg =1 néu ddp dan nay khéng dwoc
chon thi ajg=0.
b. Vi em mudn vao truong dai hoc danh tiéng ma em va gia dinh mong
mudn dé duoc hoc dai hoc va duge hoc bong.
Tra loi: Em chon cau tra 161 nay ()
Néu ciu nay duoc chon thi by =1, néu khéong dwoc chon thi by =0.
c¢. Vi em mubn co dugce tién thudng cia nha nude va cia truong.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay duoc chon thi clg =1, néu khong dwgc chon thi c¢jq =0.
d. Vi em mudn chinh phyc céc bai toan kho dé khang dinh nang luc ctia ban
than va duoc toa sang hon ban beé.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi djg =1, néu khong dwgc chon thi dig=0.
e. Vi em mudn thoa man niém dam mé tin hoc.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay dwoc chon thi ey =1, néu khéng dwoc chon thi ejg =0.
Vi em theo xu huéng chung ctia nhiéu ban.

Trd loi: Em chon cau tra loi nay ()
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Néu cdau nay dwoc chon thi fy =1, néu khéng dwoc chon thi fy =0.
Cau khdo sat didc trung ning lyc phi hoc tip I, : Pbi véi mot bai toan,
gido vién hudng dan thuat toan dé giai voi yéu cau ngudi hoc hiéu duge va van
dung t6t thuat toan d6 khi giai ma khong nhat thiét phai dat diém t6i da, nhung
thuat todn d6 chua phai tot nhat, chi c6 thé dat téi da 80% test. Trong tinh huéng
do, em lam gi?
Nguoi dwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fyg = {aby,b50,Ch0-d0 )}

a. Em khong can tim hiéu thém, chi thyc hién theo yéu cau gido vién.

Tra loi: Em chon cau tra 161 nay ()
Néu cau nay dwoc chon thi aby =1, néu khéng dwoc chon thi ayy, =0.

b. Em khic siu bai toan do, trong thoi gian hoc ludn suy nghi 1am cach gi
t8i wu hoa bai toan do dé dat dén 100% test.

Tra loi: Em chon cau tra 161 nay ()
Néu céu nay dugc chon thi by, =1, néu khong dwoc chon thi by, =0.

c. Emtim cach giai don gian hon chi can dat 50% test 14 duoc, dé danh thoi
gian giai bai khac kho hon.

Trd loi: Em chon cau tra loi nay ()
Néu cdau nay dwoc chon thi cyy =1, néu khéng dwoc chon thi cyy=0.

d. Em nghién ctru k¥ vé bai toan d6 dé kham pha thém thuat toan wu viét
hon hoic it nhat phai tim duoc 1y do, hoic nhitng khé khin ton tai cua
bai toan.

Trd loi: Em chon cau tra 1oi nay ()

Néu céu nay duoc chon thi dyy =1, néu khong dwoc chon thi dy, =0.
Cau khao sat dic trung nang lyc phi hoc tip F,;: Em c6 10i khuyén nao
danh cho céc ban hoc sinh dang 6n thi hoc sinh gi¢i?
Nguoi duoc khao sat m,m:l,..,M dwoc moi doc dap an va tra loi bcfng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao



néen

F21

120

bién dic trung ndng lyc phi  hoc tdp ciia  minh

{a31,b31,¢31,d51,€31, 1,851,151} -

a. Ban hay hoc that thudc cac chuong trinh hodc cac cau Iénh chinh trong

chuong trinh da dugc gido vién day.

Trd loi: Em chon cau tra loi nay ()

Néu céu nay dwgc chon thi ay; =1, néu khong duwoc chon thi ay, =0.
Ban viét lai that nhiéu 1an cac chuong trinh d3 hoc dé nhé code.

Trd loi: Em chon cau tra 1oi nay ()

Néu céu nay dugc chon thi by, =1, néu khong dwoc chon thi by} =0.
Ngoai nhirng bai toan gido vién dua ra, néu co thoi gian ranh thi ban ty
tim thém cac bai toan khac dé thir viét chuwong trinh giai no dé vira rén
luyén k¥ ning lap trinh vira ting thém kién thirc méi.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwoc chon thi ¢y, =1, néu khéng dwoc chon thi 5 =0.
Ban hoc thudc cac dang thuat toan da hoc va ludn giai bai toan véi thuat
toan wu viét nhat.

Trd loi: Em chon cau tra loi nay ()

Néu ciu nay dwoc chon thi dy; =1, néu khong dwoc chon thi dy} =0.
Ban phai hiéu 3 va van dung duoc cac thuat toan da hoc vao viée giai
cac bai toan dé dat duoc két qua tot nhat c6 thé.

Trd loi: Em chon cau tra loi nay ()

Néu cdu nay dwoc chon thi €5 =1, néu khéng dwoc chon thi ey, =0.
Ban hiy tu viét chuong trinh dé giai cac bai toan chir khong nén sao chép
chuong trinh co sin khac mic du ban di hiéu code.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwoc chon thi f5) =1, néu khéng dwoc chon thi 5} =0.
Ban chi nén xem tai liéu chinh théng duoc gido vién cung cap dé dam
bao kién thirc chudn xac nhat.

Trad loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwoc chon thi g, =1, néu khéng dwoc chon thi g5y =0.
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Ngoai nhiing bai toan gido vién dua ra, ban than ban phai tu hoc, phai
tich cuc, chi dong hoc héi thém nhiing kién thirc tir nhiéu nguén nhu tur
ban bé, thdy co khic, website, tai liéu khong do thay cd cung cap,
dién dan.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwgc chon thi hyy =1, néu khong duwoc chon thi i)} =0.

Cau khao sat dic trung ning luc phi hoc tip F,,: Néu la gigo vién day bdi

dudng hoc sinh gioi em s€ day hoc sinh ciia minh nhu thé nao?

Nguoi duoc khao sat m,m:l,..,M dwoc moi doc dap an va tra loi bcfng cach

danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao

nén bién dic trung nang lec phi hoc tdp ciia minh ¥y = {a%y, b5y, c5h,d%5, €5}

a.

Em giao bai toan kém code, sau d6 giang cho ngudi hoc hiéu vé bai toan
va thuét toan dua vao code d3 c6 san dé nguoi hoc dé hiéu.

Trd loi: Em chon cau tra loi nay ()

Néu céu nay dwogc chon thi ay, =1, néu khong dwoc chon thi ay, =0.
Em giao bai toan kém code giai cta bai toan dé réi dé ngudi hoc tur
nghién curu.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwgc chon thi by, =1, néu khong duoc chon thi by, =0.
Em giao bai toan, huéng dan thuat toan dé nguoi hoc tu viét code dua
trén thuat toan da hudng dan.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwoc chon thi cyy =1, néu khéng dwoc chon thi cyy =0,
Em giao bai toan, dé nguoi hoc tir suy nghi, dua ra thuit toan va ty viét
code dé giai bai toan.

Trd loi: Em chon cau tra 1oi nay ()

Néu ciu nay dwoc chon thi dy, =1, néu khong dwoc chon thi d5, =0.
Em giao bai toan, cho ngudi hoc ty giai bang cac phuong phap khéc
nhau, sau d6 phén tich va chi ra phuong phap t6t nhat.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwoc chon thi €5, =1, néu khéng dwoc chon thi ey =0,
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Cau khio sat dic trung niang lyc phi hoc tip F,5 : Khi em ty tim toi, nghién
curu va phat hién ra thuét todn mai hay hon, vu viét hon thuat toan ma gido vién
da day, hodc phat hi¢n ra mot bai toan hay hon thi em s& lam gi?
Nguoi dwoc khao sat mm=\,...M duoc moi doc ddp dn va tra loi bang cdch
danh dau (X) vao ddp dn phit hop nhdt va chi chon téi da 01 dép dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fyy = {a5y,b55,ch5,do3 .
a. Emkhong can phai trao ddi voi gido vién va ban be, vi kién thirc d6 chua
han giao vién va ban be hiéu duoc hodc chép nhan.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwogc chon thi ay; =1, néu khong dwoc chon thi ay, =0.
b. Em trao ddi v6i gido vién va ban bé ngay, dé xem ho c6 thé hiéu va phan
tich thém bai toadn hoac thuét toan do hay khong.
Tra loi: Em chon cau tra 161 nay ()
Néu ciu nay duwgc chon thi by, =1, néu khong dwoc chon thi by =0.
c. Em chi trao d6i voi gidao vién ma khong can trao doi vai cac ban.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay duwogc chon thi ¢33 =1, néu khong dwoc chon thi ¢5; =0.
d. Em chi trao d6i v6i cac ban ma khong can trao d6i voi gido vién.
Trd loi: Em chon cau tra 1oi nay ()
Néu céu nay dwoc chon thi dy; =1, néu khong dwoc chon thi dy; =0.
Ciu khio sat dic trung nang luc phi hoc tap F,,: Em nghi minh nhu thé
nao?
Nguoi duwoc khao sat m,m:l,..,M dwoc moi doc dap an va tra loi bc%ng cach
ddanh dau (X) vao ddp dn phit hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fyy = {a}y,bYy,cHy .
a. Em 13 ngudi tram tinh, binh tinh xtt 1y cong viéc trong moi tinh hubng.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay dwgc chon thi ay, =1, néu khong dwoc chon thi ay, =0.
b. Em 1a nguoi thuong bi run va lo s khi dtng truéc mot tinh hudng

bat thuong.
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Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwgc chon thi by, =1, néu khong dwoc chon thi by, =0.
c. Em 1 ngudi c6 tinh béc dong, xik Iy cong viéc theo cam tinh.
Tra loi: Em chon cau tra 1o nay ()
Néu cdu nay dwoc chon thi f024 =1, néu khong duoc chon thi fc24 =0.
Ciu khéo sat ddc trung ning lyc phi hoc tap F,s: Em nghi minh nhu thé nao?
Nguoi dwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién déc trung nang lyc phi hoc tdp ciia minh Fys = {ays,bys}.
a. Em la nguoi nang dong thich tim phuong phap méi va thich tim nhitng
bai todn méi la dé gidi.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwgc chon thi ay; =1, néu khong dwoc chon thi ays =0.
b. Em la nguoi hoat bat, thich tranh luan va pho truong nhitng gi minh lam
duoc.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwgc chon thi bys =1, néu khong dwoc chon thi bys =0.
Cau khio sat dic trung ning luce phi hoc tip F,¢: Em ty cho minh la nguoi
nhu thé nao?
Nguoi duwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién dic trung nang lyc phi hoc tdp ciia minh Fyg = {a%g,b5¢,che .
a. Em 13 ngudi xtr Iy cong viée theo fink cam, chi thich hoc van dé em thich
va chi thich giai nhiing bai toan em thich.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay duwgc chon thi ay, =1, néu khong dwoc chon thi ay, =0.
b. Em 13 nguoi xtr Iy cong viéce theo [y #ri, em hing hai giai bat ky bai toan
nao ma em nhan dugc bang moi phuong phap c6 thé, voi muyc tidu giai
thanh cong bai toan.

Trd loi: Em chon cau tra loi nay ()
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Néu cdau nay dwoc chon thi bys =1, néu khong dwoc chon thi by, =0,
c. Em 13 ngudi cd tinh, chi mubn giai bai toan theo cach riéng ctia minh véi
muc tiéu phai la gidi hoan chinh.
Trd loi: Em chon cau tra loi nay ()
Néu cdau nay dwoc chon thi cys =1, néu khéng dwoc chon thi cy =0.
Cau khdo sat dic trung ning lxe phi hoc tip F,,: Em da tung di thi hoc
sinh gi61i mon Tin hoc chua?
Nguoi duwoc khao sat m,mzl,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién diac trung ndng lwc phi  hoc tdp ciia  minh
Fy7 ={a7.b37,¢37.d57.€37, f27.837: 127}
a. Em da thi hoc sinh giéi mén Tin hoc cép tinh va thing giai.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay dwoc chon thi a5, =1, néu khong dwgc chon thi ay, =0.
b. Em d4 thi hoc sinh giéi mon Tin hoc cap tinh nhung khong thing giai.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi by, =1, néu khong dwgc chon thi by, =0.
c. Em da thi hoc sinh giéi mén Tin hoc Olympic va thing giai.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay dwoc chon thi ¢y, =1, néu khong dwgc chon thi ¢y, =0.
d. Em d4 thi hoc sinh gi6i mon Tin hoc Olympic nhung khong thing giai.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi dy, =1, néu khong dwoc chon thi dy; =0.
e. Em di tung thi truot hoc sinh giéi mon Tin hoc cép qubc gia trude khi
thang giai hoc sinh gidi mén Tin hoc cdp qudc gia.
Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay duoc chon thi ey, =1, néu khéng dwoc chon thi ey, =0.
f Em chua timg duy thi hoc sinh gioi mén Tin hoc cip qudc gia trude khi
thang giai hoc sinh gidi mén Tin hoc cip qudc gia.

Trd loi: Em chon cau tra loi nay ()
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Néu cdau nay dwoc chon thi 55 =1, néu khéng dwoc chon thi fy; =0.
g. Em chua ting thing bat ky giai hoc sinh giéi mén Tin hoc nao.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi g5, =1, néu khong dwgc chon thi gy, =0.
h. Em chua tirng thi hoc sinh gioi.
Trd loi: Em chon cau tra loi nay ()
Cau khdo sat dic trung ning lyc phi hoc tap F,g: Em lam gi khi tiép nhan
de thi?
Nguoi dwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fig = {a5g,b5s,che,drg} .
a. Em trién khai lam ngay theo trinh tu tirng ciu, timg ¥ trong dé thi.
Tra loi: Em chon cau tra 1o nay ()
Néu cdu nay dwgc chon thi ay =1, néu khong dwoc chon thi ay =0.
b. Em doc k¥ dé thi dé tim ra nhitng cum tir then chdt trong dé thi.
Tra loi: Em chon cau tra 1oi nay ()
Néu cdu nay duwoc chon thi byg =1, néu khong duoc chon thi b =0.
c. Emphan tich dé thi dé tim ra input va output ctia bai toan, input va output
clia timg phan.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay duwogc chon thi cyg =1, néu khong duoc chon thi c55 =0.
d. Néu khong tim ra output cta bai toan, em van tién hanh lam bai vi lo so
thiéu thoi gian.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay duwgc chon thi dyg =1, néu khong duoc chon thi dyg =0.
Ciu khao sat dic trung ning luc phi hoc tip F,g: Em lam gi sau khi tim ra
input va output cua bai toan?
Nguoi duoc khao sat mm=1,..M duwoc moi doc ddp an va tra loi bang cdch
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao

nén bién ddc trung nang luc phi hoc tdp ciia minh Fig = {a5g, by} .



126

a. Em phan tich dé thi ciing voi input va output ma em méi tim ra dé nhan
biét thach thirc ctia bai toan va tim giai phap dé vuot qua thach thirc.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay duwgc chon thi ay, =1, néu khong dwgc chon thi ay, =0.
b. Em tién hanh lam bai ma khong can nhan biét thach thirc ciia bai toan vi
lo so thiéu thoi gian.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi by, =1, néu khong dwgc chon thi by, =0.
Cau khdo sat dic trung ning luc phi hoc tap F;,: Em lam gi khi tién hanh
giai bai toan?
Nguoi dwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién ddc trung ndng lic phi hoc tdp ciia minh Fj = {a%y, b5y}
a. Em tap trung 1am bai khong quan tim dén thach thirc cta bai toan.
Tra loi: Em chon cau tra 1oi nay ()
Néu ciu nay duwgc chon thi ay;, =1, néu khong dwoc chon thi a3, =0.
b. Em tién hanh 1am bai dong thoi tim cach nhdn biét thach thic cua bai
toan dé linh hoat 4p dung phuong phap giai phu hop.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay dwoc chon thi by =1, néu khéng dwoc chon thi bjy =0,
Cau khio sat dic trung ning lyc phi hoc tip F;;: Em lam thé nao dé giai
bai toan?
Nguoi duwoc khao sat m,m:l,..,M dwoc moi doc dap an va tra loi bc%ng cach
ddanh dau (X) vao ddp dn phit hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fj| = {a3],b]}}.
a. Trudce khi tién hanh giai bai toan, em 1ap quy trinh dé giai bai toan bang
cach vé 1én gidy hodc hinh dung trong tri ctia minh.
Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi ay =1, néu khéng dwoc chon thi aj} =0,
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b. Em tién hanh lam bai ma khong can 1ap quy trinh giai, cr lam xong noi
dung trudc thi tri ndo cia em tu dong phat sinh cach giai quyét noi dung
ké tiép cho dén khi 1am xong hét dé thi.

Tra loi: Em chon cau tra 161 nay ()

Néu ciu nay duwgc chon thi by; =1, néu khong dwoc chon thi b3} =0.
Cau khio sat dic trung niang luc phi hoc tip F;, : Thoi gian choi game cua
em trong tudn nhu thé nao?
Nguoi duwoc khao sat m,mzl,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién diac trung ndang lwc phi  hoc tdp ciia  minh
Fyy = {a33,b3,¢3,d5, €5, /3,832, 152,132}

a. Em choi game tuy thich moi lac moi noi, khong theo bét ky lich hay ké
hoach nao.

Trd loi: Em chon cau tra 1oi nay ()

Néu céu nay duwogc chon thi ay, =1, néu khong dwoc chon thi a3, =0.
b. Em choi game mdi ngay tuy theo y thich ctia em.

Tra loi: Em chon cau tra 161 nay ()

Néu ciu nay duwgc chon thi by, =1, néu khong dwoc chon thi by, =0.
c. Em choi game 2 ngay/1 lan.

Trd loi: Em chon cau tra loi nay ()

Néu cdu nay duwoc chon thi ¢35 =1, néu khong dwoc chon thi 5, =0.
d. Em choi game 3 ngay/1 lan.

Trd loi: Em chon cau tra loi nay ()

Néu céu nay dwoc chon thi di; =1, néu khong dwoc chon thi d3y =0.
e. Em choi game 4 ngay/1 lan.

Tra loi: Em chon cau tra 161 nay ()

Néu céu nay duwgc chon thi €35 =1, néu khong dwoc chon thi €5, =0.
f Em choi game 5 ngay/1 lan.

Tra loi: Em chon cau tra 1o nay ()

Néu ciu nay dwoc chon thi fys =1, néu khéng dwoc chon thi f35 =0.
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g. Em choi game 6 ngay/1 lan.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi gy =1, néu khéng dwoc chon thi g4 =0.
h. Em choi game 7 ngay/1 lan.
Tra loi: Em chon cau tra 1oi nay ()
Néu céu nay duoc chon thi g3, =1, néu khong dwoc chon thi g3, =0.
i. Em khong choi game.
Tra loi: Em chon cau tra 161 nay ()
Cau khio sat dic trung ning luc phi hoc tip F;5: Thoi gian mdi 1an choi
game cta em nhu thé nao?
Nguoi dwoc khao sat I’I’I,m=1,..,M dwoc moi doc dap an va tra loi bc%ng cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién diac trung ndang lwc phi  hoc tdp ciia  minh
33 = {afh. bih. ol dfh.cfh. /33, €. A3
a. Em choi game mdi 1an khoang 1 gio va em tu dirng.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay duwoc chon thi a3y =1, néu khong dwoc chon thi a3y =0.
b. Em choi game mdi lan khoang 2 - 3 gio va em ty ding.
Tra loi: Em chon cau tra 1o nay ()
Néu cdu nay dwoc chon thi by =1, néu khéng dwoc chon thi bjy =0.
c. Em choi game mdi lan khoang 3 - 4 gio va em ty dirng
Tra loi: Em chon cau tra 1o nay ()
Néu cdu nay dwoc chon thi ¢33 =1, néu khong dwoc chon thi ¢33 =0.
d. Em choi game mdi lan khoang 4 - 5 gio va em ty ding.
Tra loi: Em chon cau tra 1o nay ()
Néu céu nay dwoc chon thi di5 =1, néu khong dwoc chon thi d3y =0.
e. Em choi game mdi 1an khoang 5 - 6 gio va em ty ding.
Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay duoc chon thi 33 =1, néu khong duoc chon thi 55 =0.
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f Em choi game bat ky ltuc nao em thich va chi dimg khi ba me hodc nguoi

than nhéc nho.
Tra loi: Em chon cau tra 161 nay ()
Néu cau nay dwoc chon thi f; =1, néu khéng dwoc chon thi fi3 =0.

2. Em choi game bat ky luc ndo em cam thay rdi rinh (free) va dirng khi
em cam thiy choi du rdi.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi g3; =1, néu khong dwoc chon thi g33=0.

h. Em khong choi game.

Trd loi: Em chon cau tra 1oi nay ()
Cau khdo sat dic trung ning lye phi hoc tip F;,: Em c6 lich lam viéc, hoc
tap, giai tri, ngli nghi trong ngay, trong tuan khong?
Nguoi dwoce khao sat mm=1,..,M dwoc moi doc dap an va trd 107 bang cdch
danh dau (X) vao dép dn phit hop nhdt va chi chon téi da 01 ddp dn, dé tao
nén bién déc trung nang lyc phi hoc tdp ciia minh Fyy = {a5y,bj,}.

a. Em thuong xuyén lam viéc, hoc tap, giai tri, ng nghi trong ngay, trong
tuan theo lich da soan trudc hop 1y, can ddi thoi gian hop 1y gitra cac noi
dung va phu hop véi ban than cting nhu gia dinh.

Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwgc chon thi ay, =1, néu khong dwoc chon thi a3, =0.

b. Em lam viéc, hoc tap, gidi tri, ngil nghi bat ky ltc nao em muén, khong
theo lich thoi gian c6 dinh.

Tra loi: Em chon cau tra 161 nay ()

Néu céiu nay duwgc chon thi by, =1, néu khong dwoc chon thi by, =0.
Ciu khio sat dic trung ning lye phi hoc tip Fz5: Em c6 choi thé thao khong?
Nguoi dwoc khao sat m,m:l,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién dic triung néng lwc phi hoc tdp ciia minh Fys = {a35,b35,¢35,d35} -

a. Em choi thé thao hodc tap thé duc theo lich ngdy va tuan cta em.

Tra loi: Em chon cau tra 161 nay ()
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Néu ciu nay dwoc chon thi a5 =1, néu khong dwoc chon thi ajs =0.
b. Em choi thé thao hodc tap thé duc tuy hirng, bat cir lac ndo em mudn.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi bis =1, néu khéng dwoc chon thi bz =0.
c. Em khong choi thé thao hodc tap thé duc vi khong c6 thoi gian mic du
em rat thich.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi s =1, néu khéng dwoc chon thi s =0.
d. Em khong choi thé thao hoic tap thé duc vi em khong thich.
Tra loi: Em chon cau tra 1oi nay ()
Néu céu nay dwoc chon thi dis =1, néu khong duoc chon thi dis =0.
Cau khdo sat dic trung ning lue phi hoc tap F;¢: Muc d6 kién tri, say mé
1am viéc code trén mdy tinh ctia em nhu thé nao?
Nguoi duoc khado sat mm=L,..M dwoc moi doc ddp an va tra loi bang cdch
ddanh dau (X) vao ddp dn phit hop nhdt va chi chon téi da 01 ddp dn, dé tao
nén bién dac trung nang lyc phi hoc tdp ciia minh ¥ = {a5% b ¢}
a. Em say mé va kién tri ngdi code hodc 1am viéc trén mdy tinh, khong dé
y thoi gian dn, nghi ngoi. Ngoai bai tdp cua thiy cd giao, em con tim
thém nhiéu bai khac dé 1am.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi dii =1, néu khéng dwoc chon thi ajs = 0.
b. Em chi ngdi code trén may tinh khi thay c6 giao bai, yéu cau lam bai vi
em con phai hoc nhitng mon hoc khac.
Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay dwoc chon thi b, =1, néu khong dwoc chon thi by, =0.
c. Em chi ngdi vao may tinh dé code khi dugc thay c6 nhic nho.
Tra loi: Em chon cau tra 16 nay ()
Néu cau nay dwoc chon thi c§ =1, néu khong dwoc chon thi ¢ =0.
Ciau khdo sat dic trung ning luc phi hoc tip F;,: Kha nang tai chinh cia

gia dinh em thé nao?
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Nguoi dwoc khao sat ni,m:L..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién déc trung nang lyc phi hoc tdp ciia minh ¥y = {ay, b5, c5,diy .

a. Giadinh em la gia dinh giau c6 so v6i dan cu cua dia phuong, em khong
mat thoi gian vao cic cong viée cua gia dinh, em c6 thoi gian thoai mai
trong viéc tu hoc, tu nghién ctru, em khdéng phai lo léng vé chi phi hoc
thém, mua may tinh hodc tai li¢u hoc tap.

Trd loi: Em chon cau tra 1oi nay ()
Néu céu nay dwoc chon thi ay; =1, néu khong dwgc chon thi ay; =0.

b. Gia dinh em 1a gia dinh kha gia so v&i dan cu cua dia phuong, em cé
tham gia mot s it viéc nha nhung c6 du thoi gian dé tu hoc, tu nghién
ctru, em c6 thé c6 tién hoc thém nhung khong nhiéu, em c6 thé mua may
tinh hodc tai li¢u hoc tap.

Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi by, =1, néu khong dwgc chon thi by, =0.

c. Gia dinh em la gia dinh binh thuong so véi dan cu cua dia phuong, em
phai lam hau hét viéc nha, co it kha nang vé tién dé hoc thém, em co thé
mua may tinh hoac tai liéu hoc tap.

Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay duoc chon thi ci; =1, néu khéng dwoc chon thi ¢35 =0.

d. Gia dinh em la gia dinh nghéo so vo6i dan cu cua dia phuong, em phai
1am viéc nha va phu giup cha me 1am thém viéc kiém tién séng, hoan
toan khong c6 tién dé hoc thém va khong thé mua may tinh hoic tai liéu
hoc tap thém.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdau nay dwoc chon thi c§y =1, néu khéng dwoc chon thi iy =0.
Ciu khdo sat diic trung nang lwce phi hoc tip Fsg: Ba me em c6 mudn em
tham gia thi va thang giai hoc sinh gi6i mén Tin hoc khong?
Nguoi dwoce khao sat mym=1,..,M dwoc moi doc dap an va trd 107 bang cdch
ddanh dau (X) vao ddp dn phit hop nhét va chi chon téi da 01 ddp dn, dé tao

nén bién ddc trung ndng lic phi hoc tdp ciia minh Fig = {ajy,bis,cys,dig} .
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a. Ba me em rat mudn em dugc tham gia d6i tuyén dé thi va mudn em thing
giai hoc sinh gidi mén Tin hoc cdp qudc gia.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi aiy =1, néu khéng dwoc chon thi asy =0.
b. Bame em mudn em tham gia d6i tuyén dé thi hoc sinh giéi mén Tin hoc
nhung khong quan trong viéc em c6 thang giai hay khong.
Tra loi: Em chon cau tra 161 nay ()
Néu cau nay dwoc chon thi byy =1, néu khéng dwoc chon thi by =0.
c. Ba me em khong quan tam dén viéc em c6 duoc vao doi tuyén dé du thi
hoc sinh gioi hay khong.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay duwogc chon thi i3 =1, néu khong duoc chon thi c5q=0.
d. Ba me em hoan toan khong dé y dén viéc hoc va két qua hoc tap ctia em.
Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay dwoc chon thi dig =1, néu khong dwoc chon thi djg =0.
Cau khdo sat dic trung ning lyc phi hoc tip F;¢: Em da c6 ban (hay nguoi
yéu) chua?
Nguoi dwoc khao sat mym=1,...M dwoc moi doc dap én va tra 1oi bang cdch
danh déau (X) vao ddp dn phit hop nhdt va chi chon t6i da 01 dép dn, dé tao
nén bién dac trung ning lyc phi hoc tap ciia minh Fig = {a%y,b35, 5o, d5, €50}
a. Em da c6 nguoi yéu.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi ayy =1, néu khong dwgc chon thi ay, =0.
b. Em méi c6 tinh y vo1 mot ban.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi by =1, néu khéng dwoc chon thi biy =0,
c. Em chua quan tim dén viéc yéu duong nam ni.
Trd loi: Em chon cau tra loi nay ()
Néu cdu nay duwgc chon thi cyy =1, néu khong dwgc chon thi ¢y =0.

d. Em da chia tay v&i nguoi yéu cia em lau roi.
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Trd loi: Em chon cau tra loi nay ()

Néu cdu nay dwoc chon thi dyg =1, néu khong dugc chon thi dyg =0.
Em vira méi chia tay voi ngudi yéu ctia em.

Trd loi: Em chon cau tra 1oi nay ()

Néu cau nay dwoc chon thi dyy =1, néu khong dwoc chon thi diy=0.

Cau khdo sat dic trung ning lyc phi hoc tip F4(: Nguoi yéu (hodc ban nam

nir) ctia em c6 mudn em tham gia thi va thang giai hoc sinh gidéi mén Tin hoc
khong?

Nguoi dwoe khao sat mym=1,...M dwoc moi doc dap én va tra 1oi bang cdch

ddanh dau (X) vao ddp dn phit hop nhdt va chi chon téi da 01 ddp dn, dé tao

nén bién déc trung nang lic phi hoc tdp ciia minh ¥y = {ajy,byo,Cho-d40-€40

a.

Nguoi yéu ctia em rat mudn em duoc tham gia doi tuyén dé thi va mudn
em thang giai hoc sinh gioi mon Tin hoc cap qudc gia.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwgc chon thi ayy =1, néu khong dwoc chon thi ayy =0.
Nguoi yéu ctia em mubn em tham gia doi tuyén dé thi hoc sinh giéi mén
Tin hoc nhung khéng quan trong viéc em c6 thang giai hay khong.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwgc chon thi by, =1, néu khong dwoc chon thi by =0.
Nguoi yéu ctia em khong quan tdm dén viéc em c6 dugc vao doi tuyén
dé du thi hoc sinh gioi hay khong.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay duwogc chon thi ¢y, =1, néu khong duoc chon thi cyy =0.
Nguoi yéu cia em hoan toan khong mudn em tham gia doi tuyén va
khong mudn em dy thi hoc sinh gioi.

Trd loi: Em chon cau tra 1oi nay ()

Néu cdu nay dwoc chon thi dy =1, néu khong dwoc chon thi dy, =0.
Em khong c6 nguoi yéu (hoac ban nam nif).

Trd loi: Em chon cau tra loi nay ()

Néu cdu nay dwoc chon thi ey =1, néu khéng dwoc chon thi ey =0.



VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Doc ldp - Tw do - Hanh phic
HQC VIEN KHOA HQC VA CONG NGHE

, Ha Ngi, ngay 11 thang 03 nim 2026
S6: 205/QP-HVKHCN kb s o

QUYET PINH
Vé viéc thanh ldp Hi dong danh gia ludn 4n tién si cap Hoc vién

GIAM BOC ;
HQC VIEN KHOA HQC VA CONG NGHE

Can cir Quyét dinh s6 364/QD-VHL ngay 01/3/2025 cia Chii tich Vién Han lam
Khoa hoc va Cong nghé Viét Nam vé viéc ban hanh Quy ché T6 chitc va hoat dong cua
Hoc vién Khoa hoc va C’o‘ng nghé;

Can cir Thong tw 56 08/2017/TT-BGDDOT ngay 04/4/2017 cia B¢ Gido duc va
Dao tqo vé viéc ban hanh Quy ché Tuyén sinh va Pao tao trinh dé Tién si:

Can cir Quyét dinh s6 1948/QD-HVKHCN ngay 28/12/2018 ciia Gidm dée Hoc
vién Khoa hoc va Céng nghé vé viéc ban hanh Quy dinh dao tao trinh dg tién st

Can cir Quyét dinh s6 2019/QD-HVKHCN ngay 10/12/2020 cia Gidm déc Hoc
vien Khoa hoc va Céong nghé vé viéc cong nhdn nghién ciru sinh dot 2 nam 2020;

Can cir Quyét djnh s 1353/0D-HVKHCN ngay 10/12/2025 ciia Gidm dée Hoc
vien Khoa hoc va Céng nghé vé viéc gia han lan 2 thoi gian hoc tdp cho nghién ciru sinh
Huynh Thi Ngoc Céam;

Xét dé nghi cia T, ruong phong Dao tao.

QUYET PINH;:

Diéu 1. Thanh 1ap Hoi déng d4nh gi luan 4n tién si cap Hoc vién cho nghién ctru
sinh Huynh Thi Ngoc CAm véi dé tai:

Tiép cin hoc may dé tuyén chon va true quan hod dé huin luyén hoc sinh ddi tuyén

Nganh: Khoa hoc mdy tinh Mi s6: 9 48 01 01

Danh sdch thanh vién Hoi dong dénh gi4 ludn 4n kém theo Quyét dinh nay.

Diéu 2. Hoi dong c6 trach nhiém dénh gi4 ludn 4n tién si theo dung quy ché hién
hanh cua B9 Gido duc va Dao tao, ciia Hoc vién Khoa hoc va Cong nghé. Quyét dinh c6
hiéu lyrc toi da 90 ngay ké tir ngay ky. Hoi ddng tur giai thé sau khi hoan thanh nhiém vu.

Piéu 3. Truéng phong Té chire - Hanh chinh, Truéng phong Dao tao, Truéng
phong K& toén, cdc thanh vién c6 tén trong danh sach Hoj dong va nghién ctru sinh c6
tén tai Dicu 1 chju trdch nhiém thi hanh Quyét dinh ndy././

Noi nhin:

- Nhu Diéu 3:

- Luu hé so NCS;

- Lwu: VT, PT.PQ.15.
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N Bt ouu sinh: Huynh Thi Ngoc Cam

}?e tai: Tiép céin hoc méy dé tuyén chon va trirc quan hoa dé huan luyén hoc sinh
doi tuyén
Nganh: Khoa hoc may tinh Mi s6: 9 48 01 01
Ngudi huéng dan chinh: PGS.TS. Tran Vinh Phudc,
Trudng Pai hoc Tai Nguyén va Maéi truong TP.HCM
Bo Nong nghiép va Mot truong

Trach
Ho va tén, hoc ham, hoc vi Nganh Co quan cong tic nhiém trong
Hi dong

5 . Hé thon Vién Cong nghé thong tin, .
PGS.TS. Nguyén Long Giang th.(‘)ng tir% Vién Hz‘mglé f}h IiH CNgVN Chu tich

> Hé thon Vién Cong nghé thong tin, R
15. Ngitytu Nau g thong s Vién Fan 1o KHON VN | Phan bién 1
Truyén thong Truong Pai hoc

PGS. TS. Lé Kim Hung thong tin Cong nghé thong tin, Phan bién 2

va dién tu Pai hoc Qudc gia TP.HCM
) : Hoc vién

PGS.TS. Tran Trung Duy COng ngng Buu chinh vién théng, | Phan bién 3

thOng tin

Bd Khoa hoc va Cong nghé

K¥ thuat diéu | Trudmg Pai hoc Su pham Ky

TS. Nguyén Tan N6 khién va Ty thuét Vinh Long, U’[}‘lh V1én'
dong hod B0 Giao duc va Pao tao - Thu ky
PGS.TS. Pham Thé Bao Khoahoe | Truong Dai hoc Sai Gon,

may tinh | Uy ban nhdn dan TP.HCM i

oy o 20 Chng ek Truong Pai hoc |
PGS.TS.Nguyén Tan Cam & NENS Cong nghé thong tin, Uy vién

thong in 1 pai hoe Quée gia TP.HCM

Héi déng gom 07 thanh vién./ (Q//g
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Tp. HCM, ngay 31 thang 03 nim 2026

#*

BAN NHAN XET LUAN AN TIEN Si
(Céap Hoc vién)
Tén nghién ciru sinh: Huynh Thi Ngoc Cam
Dé tai: Tiép can hoc may dé tuyén chon va truc quan hoa dé huén
luyén hoc sinh doi tuyén
Chuyén nganh: Khoa hoc may tinh
Ma s6: 94801 01
Ngudi nhin xét: PGS.TS. Nguyén Long Giang, Chu tich Hoi dong
Co quan cong tiac cua nguoi nhan xét: Vién Cong nghé thong tin, Vién Han lam
KH&CN Viét Nam.
NOI DUNG NHAN XET

1. Y nghia khoa hoc va thuc tién caa dé tai luan an

Luén 4n xdy dung quy trinh tuyén chon ddi vién déi tuyén hoc sinh gioi mén
Tin hoc cuia mét truong trung hoc phd théng va huan luyén doi tuyén dé tham du
ky thi hoc sinh gidi cap qubc gia voi ky vong thing duoc nhiéu giai, dua trén tiép
can hoc may va truc quan hoa dir liéu trong khoa hoc may tinh. Cac két qua nghién
cru ciia dé tai co y nghia khoa hoc va thue tién trong linh vire nghién ctru vé khai
pha dir liéu giao duc.
2. S hop ly va d¢ tin cdy cua cac phwong phap nghién ciu

Phuong phap nghién ctru cua luén an tap trung nhiéu vé ly thuyét két hop cai
dat, thir nghiém. V& ly thuyét, ludn 4n xay dyng, dé xut mé hinh chon hoc sinh
gioi dua vao hoc may va hoc kham pha cé huéng dan truc quan. M6 hinh dugc thir
nghiém, danh gia trén cac b dir liéu duoc xay dung nham minh chirng tinh hiéu



qué ciia md hinh d& xudt. Do dé, vé co ban phuong phap nghién ciru cha ludn an 1a
hop ly va tin cay.

3. Panh gia cac két qua dat dwgc, néu nhimg déng gép méi va gia tri ciia cac
dong gop do

Luan an nghién ctru, gidi quyét bai toan tuyén chon dng vién va huin luyén
doi tuyén du thi hoc sinh gioi dua vao nang luc ¢hoe tap, phi hoc tap) va mé hinh
hoc kham pha c6 hudng din bang k¥ thudt true quan, cac két qua chinh caa ludn an
bao gém:

1) Xay dung b dir liéu nang lyc cua hoc sinh (2dm nang lye hoc tip, phi hoc

tap) vér 40 thude tinh, trong d6 18 thude tinh cua nang lwe hoc tap, 22
thudc tinh cua nang luc phi hoc tap dua trén mé rong nghién ciru s6 [42]

2) Su dung ky thuat winner-domain xac dinh vang nang lue cua cac thi sinh
thang giai (winners) trong khong glan nang luc nhiéu chleu dé xac 6 dinh
mién nang luc ¢o tiém nang thing giai hoc sinh gidi cap qudc gia mon Tin
hoc.

3) Pé xuat mé hinh hoc kham pha c6 hudng dan bang ky thuat tnrc quan dé
huén luyén dé1 vién dot tuyen mén Tin hoc trude khi tham du ky thi hoc
sinh gidi cap quoc gia.

Cac dong gop cla ludn an c¢é y nghia khoa hoc va thiee tién trong linh vuc

nghién ciru vé khai pha dir liéu giao duc.

4. Nhimg uu diém va thiéu sét, nhirng diém can dwoc bé sung va sira

chira

V& co ban, cAu tric va b luan 4n trinh bay logic, hop ly. Bai toan gidi quyét

¢6 y nghia khoa hoc va thye tién trong linh vare nghién ctru vé khai pha dir lidu
gido duc.

Mt s6 ¥ kién chinh sira, b6 sung luin 4n nhir sau

1) Nén xem xét chinh sira lai tén cic d& muc cua luan an cho hop 1y, logic,
khéng dung cac cdu hoi & tén chwong/muc nhu Chuong 2, khéng trich dén
tai liéu tham khao & tén muc (Chuong 1). Chinh stra lai tén chuwong cho
hop ly (vi du tén Chuong 1, Churong 3 nén dat 1a xay dung bo dir liéu...)



2) Phian m& dAu, cin mo ta rd hon bai toan can gidi quyét vé khoa hoc may
tinh va birc tranh nghién cru lién quan dén bai toan lua chon img vién cho
doi tuyén va bai toan huan luyén doi tuyéu theo md hinh hoc kham pha.
Can c6 dong lai cac dong gop chinh cia lun an vé mé hinh/Phuong phap
(hién tai qua dai va lan man)

3) Chuong 1: Can trinh bay c6 dong vao bai toan can giai quyét trong khai
pha dir liéu gido duc va luge bdt cac né1 dung téng quan vé khai pha dir
lidu gido duc va cac phuong phap hoc may. Can bd sung phan cac nghién
ctru lién quan, phan tich cac han ché, ton tai clia cac nghién ciru trude day
tir d6 lam rd cac van dé nghién ctru, cac thach thirc con ton tai cua luén an.
Phan Chuong 2 vé hoc kham pha can trinh bay c6 dong va cén nhic gop
vao chuong 1 vé co sé ly thuyét.

4) V& Chuong 3 xay dung bé dit liéu, cin trinh bay c6 dong vé quy trinh x4y
dung va dac ta bo dir lidu sau khi dwoc xdy dung. Phan trinh bay céc bién
quéa dai dong va nén ¢6 dong lai. Nén bé sung cac thir nghiém, danh gia dé
bao dam tinh xac thuc cua dir ligu.

5) V& két qua & Chuong 4, can 1am 16 cac dong gop, ci tién cia luan an vé
m6 hinh Winner-domains (cai tién gi so véi m6 hinh trong 106, 107). Chua
rd md hinh hoc may duoc sir dung & chuong nay nhu thé nao? Vé két qua
thuc nghiém, mo ta c6 dong bd dir liéu va kich ban thir nghi¢ém, phén tich
tinh hiéu qua cta phuong phap dé xuat so véi cac phuong phap khac ?

6) V& két qua & chuong 5, nén ¢6 mo hinh tong thé dé xuat trudc khi trinh
bay céc ndi dung chi tiét. Nén xem xét bd sung thir nghiém/so sanh/danh
gia voi cac ky thuat khac dé 1am rd tinh hiéu qua cia md hinh hoc kham
pha duoc trinh bay.

5. Panh gis vé sw trung l3p ciia luin 4n so véi cac d6 4n, ludn vin hay céng
trinh khoa hoc da céng bo trong va ngoai nwéce

Theo hiéu biét ciia ngudi nhan xét, két qua cua luén 4n khong trung 13p voi

cac db an, ludn van hay cong trinh khoa hoc da cong bd trong va ngoai nudc.
6. Nhin xét vé chat lwong cic bai bio khoa hoc di dwgc cong b6 va khing
dinh cac bai bao dé chira dung ndi dung chii yéu ciia ludn an.



Céc két qua cua ludn an duoc cong bd trong cac bai bao dang trén ky yéu, hoi
thao chuyén nganh, trong d6 c6 01 bai bao trén tap chi SCIE-Q2 va 03 bai bao trén
Ky yéu hoi thao quéc té. Luan an dap ing yéu cau vé cong bd khoa hoc.

7. Tinh trung thwe trong viéc trich din cdc cong trinh da dwee NCS cong bd
trong va ngoai nwoc, tai lieu tham khao

Cac két qua nghién ciru cua luan 4n da duwoc trich dan trung thyc trong cac
cong trinh cong bo.

6. Két luan

- Lun 4n dap g dugc cac yéu ciu vé ndi dung va hinh thire d6i voi mot
luén an tién si, chuyén nganh Khoa hoc may tinh.

- Ddngy cho NCS duoc bao vé tai Hoi dong cham luan an cap Hoc vién.

- Dé& nghi NCS chinh stra, bo sung lusn 4n theo cac dong gop néu trén.

Tp.HCM, ngay thdng ndm 2026
Nguroi nhdn xét

Nguyén Long Giang
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BAN NHAN XET (PHAN BIEN) LUAN AN TIEN SI CAP
HOC VIEN

Tén dé tai lufin 4n: TIEP CAN HOC MAY BE TUYEN CHON VA TRUC QUAN HOA PE
HUAN LUYEN HOC SINH DOI TUYEN

Chuyén nganh: Khoa hgc May tinh

M sé: 9 48 01 01
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Ngudi nhin xét:  TS. Nguyén Nhu Son, Phan bién 1

Co quan cong tac: Vién Cong nghé thong tin, Vién Han 1am KH&CN Viét Nam.

NOI DUNG NHAN XET

1. Tinh cin thiét, thoi sy, ¥ nghia khoa hoc va thye tién cia dé tai ludn dn

Tir nhiéu nidm qua, cac co s¢ gido duc di va dang ap dung mé hinh hoc
truyén thong - mo6 hinh hoc mé ta (expository learning model) voi ngudi day la
trung tdm cia hoat dong day va hoc, ngudi hoc thu dong trong viée tiép nhén
thong tin tir ngudi day, mé hinh ndy c6 mot sé nhuoce diém. Tir d6, ludn an thuc
hién x4y dung mo hinh Hoc kham pha (discovery learning), 1a mét m6 hinh hoc
tap phat huy su tich cuc tw kham pha cua nguoi hoc dé kién thirc duoc luu trix
1au dai trong ndo bd. Trén co s& b dir li€u cua hoc sinh thue hién cac ky thi hoc
sinh gio1 mén Tin hoc, ludn an da nghién ciru xay dung thudt toan va qui trinh
tuyén chon hoc sinh giéi vao doi tuyén tin hoc cia mot truong trung hoc phd
thong dé tham du ky thi hoc sinh gidi tin hoc ¢dp qudc gia.

Xuat phat tir nhitng van dé néu trén cho thdy, viéc nghién ciru cia luan an
o tinh thuc tién thoi sy doi voi nganh giao duc va ¢o tinh khoa hoc.



2. Su khéng trung 13p ciia dé tai nghién ciu so véi cdc cong trinh, lufn 4n di céng
b & trong va ngoai nudrc; tinh trung thye, rd rang va ddy di trong trich dan tai liéu
tham khao

Theo hiéu biét clia nguoi nhan xét, két qua cia ludn an khéng trung lap véi
cac cong trinh, ludn an da cong bo & trong va ngoai nudc.

3. Su phii hop giira tén dé tai véi ndi dung, gitra ndi dung véi chuyén nganh va ma
s0 chuyén nganh.

Tén dé tai phu hop voi ndi dung ludn an. Noi dung ludn 4an pha hop voéi
chuyén nganh va ma sé chuyén nganh Khoa hoc May tinh.

4. Dd tin cdy va tinh hién dai ciia phuong phap da sir dung dé nghién ciru

Phuong phap nghién ciru cua ludn an tap trung vao nghién ciru ly thuyét va
thie nghiém. Céc dé xudt, cai tién trong ludn 4n déu duwoc thir nghiém nham minh
chimg cho tinh hiéu qua ctua phurong phap. Do d6, phuong phép nghién ciru su
dung trong luan an 1a hop 1y, co ban bao dam tinh khoa hoc va do tin cay.

5. Két qua nghién ciru méi ciia tac gia.
Doéng gdp mai cua tac gia tap trung vao cac ndi dung chinh sau day:

1. Thanh ldp dataset thi sinh du thi va dé xuat mé hinh winner-domain:
Dataset duoc thanh 1ap theo mén hoc, theo cap thi va theo thoi gian sé thi.
Trong d6, mdi thi sinh duoc biéu didn nhu mot vector nang luc nhiéu bién,
dataset ciia mdt mon hoc 1a tap dir liéu nang luc thi sinh du thi cia mot
mon hoc do, mot cdp thi trong vai nam trude do gan nhat.

Luén 4n ap dung tiép can hoc may trong khoa hoc may tinh dé thanh 13p
winner-domain ctia mén thi, cap thi, nam thi dya trén dataset twong Gng.
Luén an ap dung d6 twong dong cosin (Cosin Similarity) giita vector ning
luc cua ng vién voi tat ca vector nang luc cua winners. Tiép can cay
quyét dinh giap ludn an chon doi vién cho di tuyén tir nhimg mg vién c6
dac trung nang luc trong mién khong gian ciia Winner-domain t6t.

2. M6 hinh hoc kham pha c6 huéng dan tryc quan. Luén an x4y dung mo
hinh hoc kham pha ¢ huéng dan tryc quan véi qui trinh thiét ké bai giang
truc quan. M6 hinh hoc khdm pha c6 huéng dan tryc quan dwoc thuc
nghiém dé huan luyén doi tuyén tin hoc.

Cac nghién ctru da duoc dang tai trén cac hoi nghi va tap chi chuyén nganh.



6. Uu diém va nhugc diém vé ndi dung, két cau va hinh thire ciia luin an.

Luin 4n ¢6 bd cuc co ban hop 1y, co ban dam bao mach logic gitta cac chuong
muc. Két ludn cta luan 4n phu hop véi cac van dé luan an di dit ra. Tom tit luan
an phan anh ndi dung cta luén an.

~ A - . A A r A - - A ~ -
Mot s0 v kién nhiin xét vé chinh sira, bo sung luin an,

o Hién con ¢6 5 chuong (kha nhiéu), co thé xem xét gbp chuong 1 (11 trang)
va chuong 2 (10 trang) la cac co sd ly thuyét ban dau, hién cac chuong con
kha ngan?.

e Tén cic tiéu dé muc nho khéng nén dé tham khao dén cac tai liéu []?.
e Céc chuong nén ¢6 phan Két luan chuong?.

o Cic két qua chinh & cac chwong cudi can tham chién dén cac cOng trinh d&
xuat ban ¢6 ndi dung turong img?.

e M5 hinh thuat toan dé xuit & chuong 3 can dwoc trinh bay theo chuan cua
khoa hoc may tinh, voi Input, Output, c6 Begin — End, Return Output..., ¢
danh gia d6 phirc tap O cua thuat toan?.

e Bai toan thye nghiém ¢ chucmg 3 hign chua rd c6 cong trinh nao tuong tu
hay khéng dé thuc hién viéc so sanh vé cac dé xudt, kiém chimg két qua
thue nghiém thém trong luén 4n?

e Ludn an khong dugc su dung cac Cong trinh cong bé trong Tai lidu tham
khao, vi du [106] (hinh 4.1 trang 55), cn ra soat toan bo va sir dung tham
chiéu dén cong trinh twong ung [CT2]?.

e Thuit toan Winner-cosin & 4.3.4 ¢in trinh bay o rang theo mau di noi &
trén?

o Két luin chuong 4 cdn sac tich ngdn gon, cac Bang 4.31, 4.32 chi tiét can
trinh bay & phén trén.

® M4 hinh hoc kham pha c6 hwéng dan truc quan dé xuat & chuong 5 hién
chua ¢o cac s6 liéu thue nghiém dé kiém chung mo6 hinh?. Van dé so sanh
cac md hinh khac hién ciing chua ¢6 dé cap dén rd rang, do co lién quan
dén cac phurong phap dao tao trong gido duc.



e Phan K&t luén nén viét ng:‘:‘in gon hon cac dong gop chinh cua luan an (khél}g
nhic lai cac két qua thuc nghiém), can ¢ muc néu hudng phat trién tiep
theo chi tiet hon?.

e Cac tai liéu tham khao hién tap trung nhiéu cho chuyén nganh Gio duc, can
ra soat nhan manh chuyén nganh vé Khoa hoc may tinh trong nhilng nam
gan day.

7. Néi dung ludn 4n di dwgc cong bé trén tap chi, ky yéu hgi nghi khoa hoc nao va
gid tri khoa hgc cia cic cong trinh da cong bé.

Céac két qua nghién ctru nay da dugc cong bé trén cac tap chi va duoc trao déi
trong c4c bao cdo tai nhimg hdi thao khoa hoc chuyén nganh bao gom 04 cong
trinh khoa hoc, trong d6 c6 01 bai béo tap chi qudc té thude danh muc SCIE, 03 bai
bao ky yéu hdi thao quodc té trong danh muc Scopus.

NCS la tac gia chinh dau tién trong tat ca 04 cong trinh. Noi dung cua cac
cong trinh phu hop véi ndi dung nghién ciru cua luan an va la cac két qua chinh
cua luan an.

8. Két lufin

Luan an cia NCS Huynh Thi Ngoc Cam co ban dap tmg cac yéu cau dbi véi
mot ludn an tién si chuyén nganh Khoa hoc May tinh. Ban tém tat luan 4n phan
anh trung thanh néi dung co ban cua luén an. Luén an ¢o thé dwa ra bao vé cap Hoc
vién dé nhan hoc vi Tién si.

TP.HCM, ngay 5/ thang (3 nam 2026
Ngueoi nhdn xét

TS. Nguyén Nhu Son
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Noi dung nhan xét:

1. Tinh cén thiét, thoi su, y nghia khoa hgc va thye tién ciia dé tai lun an
1.1. Tinh can thiét v thoi sw

bPé tai luan an tap trung vao bai toan tuyén chon va huan luyén déi tuyén hoc sinh giot mon Tin
hoc cip qudc gia - mot bai toan mang tinh thuong nién tai cac truong Trung hoc phé thong
(THPT) chuyén ¢ Viét Nam. Cong tac boi dudng hoc sinh gioi quoc gia la nhiém vu trong tdm
duoc B Giao duc va Dao tao dac biét quan tam, dong thoi dang chiu ap luc 16n khi quy trinh
tuyén chon truyen thong chu yéu dua vao kinh nghiém ca nhan cna giao vién va diém thi cac
vong loai - dé dan t6i sai s6 cht quan, bo sot img vién tiém ning, va khé mé rong & quy mé hé
théng. Vi vay, hudng tiép can dua trén hoc may (Machine Learning) va khai pha dir liéu giao duc
(Educational Data Mining - EDM) dé hd tro ra quyét dinh Ia phi hop voi xu the chuyén doi s6
trong giao duc, dac biét trong bdi canh cac cong nghé Al dang duoc ddy manh (ng dung vao
gido duc béc trung hoc tir 2022 tro lai day.

Bang thoi, @é tai két hop hai tru cot: (i) thuat toan hoc may c6 giam sat dé du doan kha néng dat
giai: (ii) m6 hinh hoc kham pha c6 hudng dan truc quan (Guided Discovery Learning with
Visualization) dé hd tro huin luyén - cho thay dinh huéng lién nganh gitra Khoa hoc may tinh va
Khoa hoc gido duc. Dy la hudng tiép can toan dién, phu hop voi xu hudng quéc té vé Al-in-
Education (AIED) va Learning Analytics (LA).



1.2. Y nghia khoa hoc

Vé mit khoa hoc. ludn an dé xuat: thuét toan Winner-domain va Winner-cosin két hop cay quyet
dinh (Chuong 4), mé hinh toan hoc luong héa hdi dap dinh tinh bing ma tran va khéi 3D héi dap
(Chuomg 3}, cling nhu mé hinh danb gia hiéu nang bai glang E= 0/AB-T) va bién thé m& rong
(Chuong 5). Cac dong gop nay néu duoc kiém chimg chit ch& cé thé dong gop vao nhanh one-
class/centroid-based classification va phan tich dit liéu khao sat trong ngir canh giao duc.

1.3. Y nghia thec tién

Luan an cé gia tri thuc tién 16 rang;: dataset thu thép duge (Dataset 2024: 221 mau; Dataset 2025
497 mau) tr hoc sinh THPT chuyén nhiéu tinh thanh mién Tay Nam B9, va quy trinh da dugc
trién khai tai it nhat 01 truong THPT chuyén cho 02 ky thi HSG quoc gla lién tiép (2023-2024 va
2024-2025) voi két qua thuc té cai thién so voi phuong phap truyén thong,

1.4. Nhitng diém can cai thién va bé sung

Dé tding sike thuydi phuc vé tinh cin thiét, thoi suva y nghia cika de i, NCS cdn bo sung/edi
thién cdac diem sau:

— Phan "Tinh cép thiét" (M& dAu) chi ding 6 mé ta dinh tinh, chua ¢ phan tich dinh huong quy
mé van dé: s6 Iuomg treong THPT chuyén (ca nudc co 78 truomg), s6 ddi tuyén quoc gia cac
mon, ty 1€ dat gidi so voi s6 du thi, thong ké vé sai 56 tuyén chon hién tai. Khi 1am rd cac con 56
nay, tam quan trong cda bai toan méi dugc dinh luong.

— Khodng tréng nghién ciru (research gap) trong muc 1.4 con mo hé. NCS cén trinh bay o gap
theo bang so sanh: cac cbng trinh quoc té vé "talent identification”, "early identification of gifted
students using ML", "predicting competition outcome” dang giai quyét gi, bo sot gi, va déng gop
cu thé cia ludn an lap khoang trdng nao.

— Thiéu khdo sat cac cong trinh qubc té chuyén vé AUML cho tuyén chon hoc sinh gioi, ddc biét
cac cong trinh tai ITS (Intelligent Tutoring Systems), AIED, LAK, EDM conference trong giai
doan 2020-2025. Chi dua vao EDM tong quat 1a chwa di dé xac lap vi tri khoa hoc ciia luén an.

— Bén chat bai toan (phan loai nhi phan véi ¢& mau duong rit nho, dir liéu khdng cén bing, s6
chiéu = s& mau/5) can duoc dat dung vao mot trong cic khung ly thuyét chuin: one-class
classification, imbalanced learnmg, positive-unlabeled learning, small-sample jearning, NCS
chua thuc hién buéc dinh vi nay mét cach tudng minh, dan t6i nhiéu chon lyra phuong phap va
baseline chua tdi uu.

-Y nghta thue tién cdn duoc trinh bay kém phan tich tac ddng: udc tinh giam chi phi huan
luyén, glam s6 gidy cOng cha gido vién, ting ty I dat giai, kha nang ap dung rong cho cac moén
hoc sinh gidi khac (Toan, Vit ly, Hoéa hoc, Sinh hoc, Tiéng Anh...) va kha ning chuyén giao quy
trinh.

2. Sur khéng tring lip cita dé tai nghién ciru va tinh trung thye trong trich dan



2.1. Danh gia chung

Qua khdo sat ndi dung luén an va d6i chiéu voi cac cong trinh da cong bé trong va ngoai nuoc,
c6 thé khéng dinh dé tai cia NCS khéng tring Iap véi cac ludn an tién si khac da bao vé tai Viét
Nam hoéc quoc té. Thuat toan Winner-domain va Winner-cosin ciing nhu bd dataset 2024/2025
do NCS tu xay dung la tuong déi dic thu. Loi cam doan duoce ghi 10 ¢ dau ludn an; danh muc tai
liéu tham khao co 141 tai liéu, bao gom ca ngudn tiéng Anh va tiéng Viét.

Tinh trung thuc trong trich dan vé co ban duoc bao dam.
2.2. Nhitng diém can chinh siea, bo sung vé trich dan va danh muc TLTK

— Danh muc TLTK con nhiéu 15i dinh dang: tén tap chi chua in nghiéng nhit quan; mot so tai
liéu thiéu DOI; thit tir trinh bay ho tén tac gia khong dong nhat (co chd 1a "Last, F", ¢co chd 14 "F.
Last"); nam xuat ban doi khi dat & vi tri khong dong nhat. NCS cén chuin hoa vé mét kiéu duy
nhét (IEEE hoic APA 7th).

— Co cac cap trich d?m nghi trung lap hoac lap noi dung, can ra soat: [3] va [21] (cung lién quan
dén Zhang et al. vé EDM); [5] va [32] (nghi cung cong trinh); [8] va [20] (cung tac gia/nam), cap
[6]/[9] trong phan dé cap dén K-means. Neu thuc sy 1a hai cong trinh khac nhau, can thém phan
biét (tiéu dé khac, hoi nghi/tap chi khac, s6 trang khac) dé ngudi doc dé nhan dién.

— Thiéu cac cong tri inh nén ting cla one-class classification va anomaly detection - von la ly
thuyét gan nhat voi Winner-domain, can dua vao muc 1.5 va Chuong 4.

== Thiéu cac cong trinh quan trong _vé XAI (Explainable Al) va giai thich mo hinh trong giao duc
- rat lién quan khi rng dung ML d€ tuyén chon hoc sinh.

— Thiéu cdng trinh vé fairness trong EDM, dic biét khi d& liéu co bién nhay cam (giéi tinh, kinh
t€ gia dinh, dan tdc...).

— Thiéu cong trinh vé small-sample learning, imbalanced learning.

— Cac phat bieu mang tinh khing dinh nhung thiéu din ngudn peer-reviewed: (i) mbi lién hé gitia
yéu to di truyen va kha nang hoc 14p trinh (muc 3.2.3); (ii) anh huong cua ruou bia, choi game,
mang xa hoi dén két qua hoc tap (muc 3.4); (iit) 1 moi quan hé nhan-qua giira cac yéu t6 phi hoc
tap va thanh tich tai ky thi quéc gia. Can trich dén cac nghién citu peer-reviewed hoic c6 kiém
dinh thong ké trén cling ddi tuong (hoc sinh THPT chuyén Viét Nam).

— M@t s6 thuat ngir trong luan an dang duoc "dit méi" boi NCS (Winner—domain Winner-cosin,
reply cube, response matrix) chua duoc khao sat day di xem co trung tén/tring y tuong voi thuat
ngir quoc té nao khong. Cén b sung mot muc "Quy udc thuat ngit” & dau luan an hoic cudi
Chuong 1 dé dinh danh 3 cac khai niém méi.

— Ty 1€ tai ]iéu th_am khé(} tir 2023-2025 con thﬁp - chua phan anh dugc tinh thoi su cua linh vuc
ML/EDM von tién hoa rat nhanh.



3. Sw phit hop giira tén d& tai véi ndi dung nghién ciru va gira ndi dung v6i nganh, mi sb
chuyén nganh

3.1 Vé tén dé i

Tén @é tai "Tiép can hoc may d2 tuyén chon va trirc quan hoa dé huén luyén hoc sinh dai tuyén”
phan anh hai ni dung chinh: (i) hoc may cho bai toan tuyén chon; (i1) truc quan hda cho bai toan
huan luyén. Vé co ban, tén dé tai phu hop véi ndi dung.

3.2. Vé su phti hop voi nganh va ma sé

Nganh Khoa hoc may tink (ma s6 9 48 01 01): ludn 4n ¢6 cac ndi dung thudt toan (Winner-
domain, Winner-cosin, decision tree, KNN-imputer), x(1 ly dit liéu, phéan tich d6 phirc tap, danh
gia hiéu ning bang metrics chuin (TPR, FPR, FNR, Accuracy), st dung cong cu Python/scikit-
leam. .. Cac ndi dung nay thuée pham vi Khoa hoc méy tinh.

3.3. Nhitng diém can lam v3 va cai thién

- Chuong 2 (Ly thuyét hoc kham pha) va Chuong 5 (M$ hinh hoc kham pha c6 hudng dan truc
quan) ¢6 ndi du.ng thién vé Khoa hoc giao duc/Su pham hoc, nang vé Iy thuyét Bruner, Dewey,
Vygotsky... Can néu rd hon phan déng gop "Khoa hoc may tinh" trong cac chuong nay, vi du:
mo hinh toan hoc danh gia hicu nang bai giang, thudt toan sinh bai giang co tryc quan hoa, hé
thdng hd tr¢ quyét dinh cho gido vién, cong cu phin mém (software artifact) kem theo. Néu
khong, Chuong 2 va Chuong 5 ¢6 nguy co bi danh gia 1éch khéi ma sé nganh.

— Hai dong gop chinh (Chuong 4 vé ML tuyén chon va Chuong 5 vé hoc kham pha truc quan)
hi¢n con r&i rac vé mit tich hop hé théng. Chua cd mdt churong/muc "end-to-end" trinh bay: dir
li¢u tir khdo sat — md hinh tuyen chon — danh sach dét tuyén — thiét ké bai glang theo md
hinh hoc kham phd — danh gia hiéu nang. Néu khong cd mit xich nay, t€n dé tai va muc tiéu
tdng quat "tuyén chon va huan luyén"” chua dugc chirng minh vé mit hé thong.

— Chura ¢6 phin m t4 18 phin mém/céng cu ma NCS phat trién (giao dién, kién tritc, API,
repository mé) - diéu nay déc biét quan trong voi luln an nganh KHMT, grp ting tinh 13p lai
(reproducibility) va gia tri chuyén giao.

— Dé nghi NCS bb sung & dau ludn an mot so 4o tong quan trinh bay 18 vai tré Khoa hoc may
tinh & umg dong gop, dé ngudi doc thiy rd tinh nhat quan cta lun 4n voi nganh va ma so.

4. D§ tin ciy va tinh hién dai ciia phwong phap di sir dung dé nghién ciru

Luén an da su dung hé phuong phap da dang phan tich - tong hop, mo hinh hoa toan hoc, hoc
may c6 giam st (supervised leaming), ciy quyét dinh, khao sat ¢ cdu tric, thuc nghiém trién



khai. Cong cu Python, Google Forms, KNNImputer cua scikit-learn la phu hop voi thong 1€ quéc
té. Tuy nhién, xét vé chuan muc cia mot ludn an tien si nganh Khoa hoc may tinh & thoi diém
2026, phuong phép clia ludn 4n con nhiéu diém cin duoc cai thién va bd sung dé nang cao do tin
cay va tinh hién dai.

4.1. Vé thiét ké dataset va lwong héa hoi dap dinh tinh (Chuwong 3)

— C& mAu nho so véi s6 chiéu: Dataset 2024 ¢6 221 mau x 40 déc trung (ty 1& mau/dic trung =
5.5), Dataset 2025 ¢6 497 x 40 (ty 1€ = 12.4). Theo théng 1€ ML, ty I¢ mau/dic trung t6i thiéu
nén 1a 10-20 va |y tuong 1a >50 dé tranh "curse of dimensionality" va overfitting. Can (i) thuc
hién feature selection c6 hé thong (filter methods: mutual information, chi-square; wrapper
methods: recursive feature elimination; embedded: Lasso); (ii) hoac feature extraction bang
PCA/Autoencoder; (iii) hodc dung regularization manh (L1/L2/Elastic Net).

— Chét luong thang do khao sat chua duoc kiém dinh: v6i 40 muc cdu hoi da thanh phan (hoc
tap, phi hoc tap vdi nhiéu tiéu thang do), NCS chura bao cao Cronbach's alpha cho céac thang do
con, chua bao cao Exploratory Factor Analysis (EFA) hoac Confirmatory Factor Analysis (CFA)
dé ching minh tinh hoi tu/phan biét (convergentfdlscrlminant validity). V&i mot cong cu do co
anh hudng dén két qua tuyén chon, budc kiém dinh do tin cdy thang do 1a bit budc theo chuan
nghién ciru khoa hoc giéo duc.

— Luong hoa hdi dap dinh tinh (muc3.6-3.7): ma tran hoi dap F(i,j) va khéi 3D hoi dap B(i.,j.k)
c6 cach xay dung ad-hoc. Hing s6 chudn héa o = 10 (trang 67) duge NCS "chon" ma khong co
co s& thong ké/tdi uu. Can hoic (i) chimg minh @ =10 1a ti uu qua grid search trén tap
validation, hoac (ii) thay bang phuong phap chuan hoa cé co s& nhu min-max scaling, z-score,
rank-based transformation, hoac target encoding.

— Chua so sanh voi cac phuong phap encoding dit liéu khao sat chuan muec: (i) Likert scale 5-7
diém + Rasch/IRT model; (ii) one-hot encoding cho bién dinh danh; (iii) ordinal encoding cho
bién thir bac; (iv) target/mean encoding co regularization; (v) entity embeddmgs hoc dugc tu
neural network. Viéc so sanh nay s& chimg minh hodc phu dinh uu thé cia cach ma héa méi.

— Xir Iy dit liéu thiéu chi trinh bay ngan viéc dung KNNImputer (K=7?). Cén bao cao: (i) ty 1é
thiéu cua timg bién; (ii) phén loai kiéu thiéu (MCAR MAR, MNAR) bang Little's MCAR test;
(i) so sanh gifta cac cach xu ly (x6a hang thiéu, mean/median imputation, multiple 1mputat1cm
iterative imputer, KNN v&i nhiéu K); (iv) phén tich d6 nhay (sensitivity analysis) dé danh gia
anh huong cua xur ly missing lén két qua cudi cung.

— Thiéu kiém soat thién 1éch khao sat; (i) self-selection bias (ai tu nguyén tra 16i?); (ii) social
desirability bias véi cau hoi nhay cam (ruou bia, choi game); (iii) response- -style bias
(acqutescence extreme responding). Can thiét ké cau héi d6i ching, cau héi nguoc, ciu "bay" dé
phat hién cac thién léch nay.

— Théng tin vé ty 1é dap vién, truong hoc tham gia, phén bd dialy, thoi gian thu thap con méng.
Cén bang phén tich mo ta (descriptive statistics) day du trong Chuong 3:



min/max/mean/std/skewness/kurtosis ciia mdi bién, phan bé clia bién muc tiéu (dat gidi/khong
dat giai), kiém dinh cén bang giira Dataset 2024 va 2025.

4.2. Vé thudt toan Winner-domain va Winner-cosin (Chuong 4)

— Dinh vi thuat toan chua rd rang: Winner-domain duge mo ta la "vung chién théng" (céufnén
trong khong gian dac trung c6 trong tdm, ban kinh, va "cosin goc hudng"). Vé bén chat, cdu tric
nay rat gan voi (i) one-class SVM v¢i kernel RBF (tao mot "ranh gigi" bao quanh 16p duong);
(ii) Support Vector Data Descnptlon SVDD (tim hinh ciu nhé nhit bao phii 16p duong); (iii)
centroid-based classifier véi ngudng khoang cach; (iv) Mahalanobis distance classifier; (v)
Gaussian Mixture Model 1-component cho 16p duong. NCS can thuc hién empirical comparison
truc t:ep voi cac thudt toan nay - day la diéu kién toi thiéu dé chimg minh tinh m&i va uu thé ctia
dé xuat.

— Thiéu chitng minh tinh héi tu va bounds ly thuyét: cong thirc d6 phurc tap O(P-K-(N+M)-S)
(trang 88) chi la d5 phuc tap tinh toan. Cén thém phan tich vé: (i) sample complexity (can bao
nhiéu mau dé dat xac suat e-accurate); (ii) kha ning tong quat hoa (generalization bound); (iii) ky
vong PAC-learnability; (iv) sensitivity to hyperparameters.

— Chién lugc danh gia P=4 phan hoach ngiu nhién la qua it: theo théng 1€ ML, can k-fold cross-
validation voi k=5 hodc k=10, hoic stratified k-fold (vi dir liéu mat cdn bang), hodc repeated k-
fold (vi du 10 x S-fold CV). Nested cross-validation nén duoc ap dung khi ¢ tuning
hyperparameters (s6 Winner- domains Q, ban kinh r, ngudng cosin 8) Viéc chi dung P=4 lam
cho khoang tin cdy cua cac chi s rit rong, kho két ludn ¥ nghia thong ké.

— Tiéu chi chon Winner-domain "t6t" 1a FPR = 0 trén tap huan luyen Piéu nay dan dén: (i) md
hinh qué thién vé precision, co nguy co bo sot nhiéu candidate tiém ning (giam recall); (ii) dé
overfit tdp huén luyén, dic biét khi dir liéu nhé va nhiéu. Can phan tich trade-off precision-recall,
v& ROC curve, Precision-Recall curve, va bao cao thém cac chi s6 phu hop voi dit liéu mat can
bang: F1-score, F2-score (uu tién recall), Matthews Correlation Coefficient (MCC), Balanced
Accuracy, Area Under PR Curve (AUPRC).

— Baseline so sanh con han ché: ludn an chi so sanh véi Random Forest (Béang 4.32) - khong d.
Can md rong baseline theo 4 nhém: (a) Cac mo hinh truyén thong: Logistic Regression (voi
L1/L2 regularization), k-Nearest Neighbors (cac gia tri k khac nhau), Gaussian Naive Bayes,
Linear/RBF SVM; (b) Cac mo hinh cdy/ensemble: XGBoost, LightGBM, CatBoost, Gradient
Boosting, AdaBoost, Extra Trees; (¢) Cac md hinh chuyén cho small-sample/imbalanced:
SMOTE/ADASYN + classifier, one-class SVM, Isolation Forest, LOF (Local Outlier Factor),
SVDD, Elliptic Envelope; (d) Cac mé hinh neural nhe (phu hop ¢& mau nho): TabNet, MLP c6
regularization manh, FT-Transformer, SAINT.

— Thiéu ablation study c6 hé théng: (i) chi ding nhém dic trung hoc tap (academic features) vs
chi dung nhém phi hoc tép (non-academic) vs két hop - dé dinh luong dong gop cua moi nhom;
(i1) voi va khong c6 thanh phan Winner-cosin - dé do dong gép cua phan hudng cosin; (iii) )
Winner-domains "tét" Q (Q=1, 2, 4, 8, 16) - dé phan tich d6 nhay; (iv) anh huong cta ban kinh r
va ngudng cosin 6.



— Thiéu phén tich tim quan trong déc trung (feature importance): voi tmg dung giao duc, giao
vién can hiéu vi sao md hinh chon/khéng chon mét hoc sinh. Can bao cao: (1) SHAP values
(global va local); (ii) permutation importance; (iii) partial dependence plots; (iv) voi decision tree
- visualize cd@y va rule extraction.

— Cong thue do phire tap O(P-K-(N+M)-S) chi tinh cho giai doan huan luyén. Can b6 sung (i) do
phiic tap inference (suy luan cho mét méuﬁmé‘i); (ii) @6 phirc tap khong gian (memory); (iii) thuc
do (wall-clock time) trén phan cing cu thé va so sanh vdi cac baseline.

— Tinh kha chuyén (transferability): thuc nghiém chi trién khai tai 01 truong THPT chuyén thudc
mién Tay Nam Bo. Déy la diém yéu lon vé external validity. Can (i) thuc nghiém tai it nhit 2-3
trudng & 2-3 ving mién khac nhau; hodc (ii) group k-fold cross-validation theo truong; hodc (iii)
leave-one-school-out CV. Dong thoi cin phén tich domain shift: dic trung hoc sinh mién Ty co
khac vdi mién Béc/Trung khéng?

— Thiéu phan tich "ca that bai" (error analysis): nhitng hoc sinh nao duoc mé hinh du doan sai?
Céc dac trung nao lam mo hinh dé nham lan? Diéu nay gilip cai thién thuat toan lap.

4.3, Vé m6 hinh hoc kham pha c6 hieomg dan truc quan (Chwrong 5)

— Mo hinh toan hoc danh gia hiéu ning - cac cong thuc (5.1) dén (5.7) co nhiéu van dé vé co s
1§ thuyét: (i) Cong thirc B-T o O thiéu chirng minh. Vi sao "su chu ¥ B nhén vdi thoi gian T ty 1€
thuan voi dau ra hoc tap O"? C6 nghién ciru cognitive science nao kiém chimg khong? Pé nghi
@i chiéu véi cac md hinh kinh dién nhu Cognitive Load Theory (Sweller), Model of School
Learning (Carroll), ACT-R (Anderson). (ii) Cong thirc E = O/(B-T) gia dinh quan hé thuan tuyén
tinh gitra B-T va O - trén thuc té quan hé nay la phi tuyén (sigmoid, ¢ plateau). (iii) Cong thirc
mé& rong dang "... o« K-S-A-M-V-P-O/(C-T)" c6 7-8 bién nhan v hudng véi don vi/thang do rat
khac nhau - khong c6 y nghia vat ly/su pham. Dé nghi NCS can nhic thay bang mé hinh héi quy
da bién, mo hinh phuong trinh cau truc (SEM), hoac m6 hinh hiéu ung hon hop (mixed effects
model).

_ Céch chuéan hoa khoang gi4 tri: "khoéng [7/20, 70/2]" (trang 108) va sau d6 quy vé [0, 100%]
théng qua cong thire (5.7) - cac lua chon nay ad-hoc, khéng ¢6 co s¢ thong ké. Pé nghi hoic (i)
chuin héa theo min-max trén dit liéu thuc; (ii) hoac chuén héa theo phan tram (percentile
ranking); (iii) hoac chuyén sang md hinh xac suét logistic.

— Thiéu thuc nghiém day dui kiém chimg mo hinh hiéu nang: can thiét ké quasi-experimental
design voi nhom thuc nghiém (ap dung m6 hinh hoc kham pha c6 huong dan tnrc quan) va nhom
déi ching (hoc tap truyén thong), ¢& mau di (N > 30/nhém), do d4u ra chuén hoa (diém kiém tra
chuén, thoi gian hoan thanh, retention sau X tuan), kiém dinh t-tesy ANOVA voi effect size
(Cohen's d). Hién tai muc 5.x chi mo ta mét vai truong hop, chua du suc thuyét phuc khoa hoc.

_ Thiéu so sanh véi cac mé hinh hoc tép tich cuc khac: Problem-Based Learning (PBL), Inquiry-
Based Learning (IBL), Project-Based Learning (PjBL), Flipped Classroom, Gamified Learning,
Peer Instruction. Khong so sanh, kho khing dinh "hoc kham phé cé hudng dan tryc quan” 1 lua
chon téi uu.



— Thiéu thao ludn vé cong nghé truc quan héa cu thé (visualization technology): NCS dung cong
cu gi (Algoviz, Python Turtle, pS js, Jupyter Notebook, phan mem tur phat trién)? Cac yéu to
UI/UX nao duoc can nhic? C6 do eye-tracking, attention, engagement khong? Phan nay rat can
thiét dé chuong 5 co tinh khoa hoc may tinh ro nét.

— Chua c6 danh gia hiéu ning h¢ thong phan mém: thoi gian phan hoi, kha nang mé rong
(scalability) s0 hoc sinh/so bai giang dong thoi, chi phi van hanh. Dy 14 nhiing chi s6 quan trong
d6i voi mot hé thong day hoc c6 truc quan hoa.

4.4. Cdc van dé phrong phap lugn xuyén Suot

_ Fairness va Bias: luan an ding nhiéu bién phi hoc tap (gi6i tinh, diéu kién gia dinh, théi quen
sinh hoat, ...). Nhiing bién nay d& lam mé hinh thién 1&ch theo nhém xa héi. NCS can thuc hién
fairness audit: tinh disparate impact, equal opportunity difference, statistical parity khi mo hinh
duoc p dung cho cac nhom hoc sinh khac nhau (nam/ni, thanh thi/néng thon, thu nhap
cao/thap). Néu phat hién chénh Iéch, can k¥ thuat giam thién 1éch (reweighing, fairness-
constrained optimization, adversarial debiasing).

— Explainability/Interpretability: voi ing dung ra quyét dinh ¢6 anh huong lon Qén ca nhan
(tuyén chon doi tuyén), mo hinh "hop den” 1 khong chép nhén dugc theo xu the Responsible Al
hién nay. NCS cén bd sung: (i) giai thich toan cuc (global explanation) - nhimng dac trung nao
quan trong nhat; (ii) giai thich cuc bé (local explanation) - vi sao mdt hoc sinh cu thé duoc
chon/loai; (iii) counterfactual explanations - néu hoc siph A cai thién dac trung X bao nhiéu thi
c6 kha nang duoc chon; (iv) rule extraction tlr cdy quyét dinh thanh quy tac tuong minh cho giao
vién.

5. Két qua nghién ciru méi cia lugn dn

Ludn 4n tuyén b6 03 dong goép moi chinh:

— Péng gop 1: Phuong phap thiét 1ap dataset nang luc thi sinh (Dataset 2024 v6i 221 mau va
Dataset 2025 v&i 497 mau) cung voi cach tiép can ma tran hoi dap (response matrix) va khéi 3D

hdi dap (reply cube) dé luong hoa cac hoi dap dinh tinh.

—Pong gop 2: Thuét toan Winner-domain va Winner-cosin két hgp cay quyét dinh (Decision
Tree) dé tuyén chon thi sinh ddi tuyén.

_ Pong gbp 3: Mé hinh hoc kham pha c6 huéng dan truc quan cing md hinh toan hoc danh gia
hiéu nang bai giang.

5.1. Danh gia vé tinh méi cua timg dong gop
Pong gop 1 (Dataset va phwong phap lirgng héa héi dap):

— Viéc xay dung dataset danh riéng cho bai toan tqyén chon HSG mén Tin hoc Ia c6 gia tri ung
dung. Tuy nhién, vé mat phuong phap, "ma tran hoi dap" va "khoi 3D hoi dap" cén dugc doi



chiéu véi cac cau truc dit liéu da co trong phan tich khao sat va ML: tensor analysis / multi-way
data analysis (Kolda & Bader 2009), item-response theory (IRT) matrix, multi-label multi-
instance learning. Néu khong dat vao khung da c6, khé khing dinh tinh m&i vé mét phuong
phap.

— Dataset nén duoc cong bd cdng khai (voi anonymization) trén cac repository nhu Harvard
Dataverse, Kaggle, Zenodo dé cong dong co thé kiém chung va phat trien - day la cach t6t nhat
dé khang dinh dong gop dataset.

Pong gop 2 (Thuit todn Winner-domain va Winner-cosin):

— Winner-domain vé ban chat la mot centroid-based/one- class classifier: viung khong gian déc
trung duoc xac dinh bai trong tdm va ban kinh. Tinh méi can duoc phat biéu 16 bang so sanh
dinh luong vdi one-class SVM, SVDD, Isolation Forest. Néu két qua tét hon c6 y nghia thong ké
thi day 1a dong gop; néu khong thi nén dinh vi thanh "ng dung/thich nghi" chir khong phai thuat
toan moi.

— Winner-cosin sur dung cosine 51mllanty - la k¥ thudt quen thudc trong Information Retrieval va
Text Mining tur nhiéu thap ky. Can phat biéu ro: day la "ing dung moi/két hop moi"” (novel
application/combination) cla cosine similarity trong bdi canh tuyén chon hoc sinh gidi, khong
phai thudt todn mai hoan toan.

— Két hop Wmner domain + Winner-cosin + Decision Tree tao thanh mat pipeline. Dong gop
that su co thé nam & pipeline nay - néu NCS phat biéu nhu vay thi dé bao vé hon, va can ching
minh ting thanh phéan dong gop gia tri gi (bang ablation study).

Péng gop 3 (M6 hinh hoc kham pha ¢é hwéng din trye quan va mé hinh higu niing):

— M6 hinh hoc kham phé ¢6 huéng dan (Guided Discovery Learning) khong morl -dacotu
Bruner (1961) va duoc nhiéu tac gia phat trién. Phén "c6 hudng din truc quan” can duoc dinh
nghia chat ché va phan biét vdi cac mé hinh 14n cén: Cognitive Tutor, Worked Examples,
Scaffolded Learning, Visual Programming Environments.

— Mé hinh toan hoc danh gia hiéu nang E = O/(B-T) hién la mot khung khai niém (conceptual
framework). Dé trér thanh két qua méi c6 gia tri khoa hoc, cdn (i) co s ly thuyét chat (dao ham
tir gia thiét nao?); (ii) kiém ching thuc nghiém voi c& mau di; (iii) so sanh voi cac chi so hiéu
ning hoc tap hién c6 (learning gain, Hake's gain factor, effect size).

5.2. Panh gid tong hop vé tinh moi

Cac dong gop cua luan an co gia tri ung dung 6 net va phu hop véi nhu céu thyc tién glao duc
Viét Nam. Tuy nhién, dé dat ngudng "két qua mgi" cua luan an tién si nganh KHMT, can:

— Phat biéu lai tinh méi theo hudng khiém t6n va chinh xac: déng gop nao la thudt todn mai,
dong gop nao la img dung mai, dong gdp nao 1a hé thong méi, dong gop nao 1a dataset moi.



— Chimng minh tinh méi bing so sanh truc tiép vdi baseline manh nhét hién ¢4 (state-of-the-art),
khong chi Random Forest.

— Cong khai artifact {dataset, source code, bai giang, ¢ong cu truc quan hda) dé tinh méi duoc
cong dong xac nhén.

6. U'u diém va nhwoc diém vé ndi dung, két ciu va hinh thirc cia luin an
6.1. Uu diém

— Pé tai xuét phat tir mét nhu ciu thuc tién cu thé, 6 tinh ing dung cao va ¢6 kha nang chuyén
giao ra cac truong THPT chuyén khac.

— Khéi luong cong viée dang ké: thu thip 2 datasets & nhiéu tinh thanh, thlet ké bd 40 cau hoi
khao sat, xdy dung thudt todn, cai dat, thue nghiém tai trudng 02 nidm lién tiép.

— Chu triic ludn an ddy dd theo chudn: Mo déu, S chuong, Két luan, Danh muc cong trinh, TLTK,
Phu luc.

- Ket qua thuc nghiém tai frudng thuc nghiém cho thiy cai thién so v&i phuong phap tuyén chon
truyén théng - ¢6 bing chimg thuc tién.

— C6 04 cong trinh quéc té (01 SCIE Q2 + 03 hdi thao Scopus) bao phii 3 ndi dung chinh cia
luén an.

~ Két hop dugce hai mang (ML va Khoa hoc gido duc) theo huong 1ién nganh - phu hop vé xu
thé quéc té.

~ Luan an trinh bay chi tiét cac bang biéu thue nghiém, cé s6 liéu cu thé cho 2 ky thi - thé hién
tinh minh bach.

- Tac gia da cho thiy su can trong dang quy trong viéc xay dung khung Iy thuyét (Chwong 2)
trirge khi dé xuat thudt toan,

6.2. Ninrge diém vé néi dung

—Chuong 1 (Tong quan); d6 sdu phén tich tai liéu chua dat chuan systematic literature review
(PRISMA). Thiéu bang tdng hop so sanh cac cong trinh tiéu biéu theo cac tiéu chi: tac gia/nam,
déi tuong, dataset, phuong phap, két qua, han ché. Cin thém bang matrix nay dé ngudi doc thay
rd landscape cua linh vuc.

— Chuong 2 va Chuong 5: ndi dung ve Guided Discovery Learning bi lap 6 ca hai chuang, Can
tai cau trac: Chuong 2 chi trinh bay nén tang 1y thuyét chung (Bruner, Dewey...), Churong 5 danh
riéng cho mé hinh dé xuit,



— Chuong 3: thiét ké dataset trinh bay nang vé dinh nghia ky hiéu toan hoc, lam nguoi doc kho
theo. C6 thé dua cac dinh nghia vao phu luc hofic mét muc "Danh muc ky hiéu".

— Chuong 4: phf}n thuc nghiém chi so sanh voi Random Forest (Bang 4.32). Nhu d néu & Muc
4, day la han ché 1on can khac phuc bang cach bo sung cac baseline chuén.

— Chuong 5: thiéu thuc nghiém dinh luong kiém chirng mé hinh danh gia hiéu nang. M6 hinh
toan hoc ¢6 cam giac "tu phat" thay vi duoc derived tir gia thiét r3 rang.

— Thiéu chuong/muc Thao luan (Discussion) tong hop: so sanh két qua véi ky vong, thao luan y
nghia, han ché (limitations), de doa dén tinh hop 1€ (threats to validity: construct validity,
internal validity, external validity, reliability).

— Phén Két luan chi 3 trang - qua mong so vdi ndi dung luén an. Can mé rong: (1) Tong két dong
gop theo 3 dong gop da néu; (ii) Han ché cua nghién ciru; (iii) Hudng nghién clu tiép theo cu thé
(it nhét 5 hudng); (iv) Bai hoc vé phuong phap.

— Hai dong gop chinh (ML tuyén chon & Chuong 4 va hoc kham pha truc quan & Chuong 5)
thiéu tich hop end-to-end. Nguoi doc cam giac day l1a 2 nua luéin an roi rac duoc gan lai. Nén bd
sung mot so dd tich hop va mot truong hop diu-cudi (end-to-end case) dé thé hién tinh nhat
quan.

6.3. Nhuweoc diém vé két cdu

—Muc 1.5 "Nhirng tiép can ctia khoa hoc may tinh duoc lién quan” gi6i thiéu SVM, Decision
Tree, Clustering, K-means. Tuy nhién trong ludn an khong thuc su su dung Clustering/K-means
& Chuong 4 hay 5. Can ra soat dé¢ muc tong quan chi bao phu cac ki thuat that sy duoc dung va
thao ludn.

— Mt s6 muc dugc danh s6 chua nhat quan trong muc luc: vi du muc 3.6 va céc tiéu muc 3.6.1,
3.6.2; cac Bang trong Chuong 4 déi cho c6 khoang trang giira so chinh va so phu ("Bang 4. 10"
vs "Bang 4.10").

— Céc Hinh trong luan an duoc chén chura dong nhét vé vi tri, caption, va chat luong render.

— Trinh tr logic cua Chuong 3 (dataset) va Chuong 4 (thuat toan) co thé can nhac dao: gidi thidu
tong quat bai toan va thuat toan dé xuat trudc, sau do mo ta dataset va thuc nghiém - giup nguoi
doc dé nim duoc diém chinh trudc khi di vao chi tiét.

— Muc "Danh muc cac cong trinh da cong bo cua tac gia" chua phan loai theo hang cong trinh
(Q1/Q2/Q3, SCI/SCIE/Scopus, rank héi nghi theo CORE) - diéu nay lam kho cho hoi dong danh
gia gia tri cong bd.

6.4. Nhueoe diém veé hinh thirc



— L1 chinh ta va go ddu: "khuyén khich” (thleu dau, trang 65), "truc quan” (trang 108}, mét vai
cho dung "nham" "'nham" khong nhit quén, dau cau c6 chd dat trude khoang triang, co chd dat

sau - can 14 S04t tong thé.

— Thuat ngir Anh-Viét khong thong nhat: c6 ¢hd dung "questionnaire”, chd "bang khio sat", chd
"bd cau héi”; "hoc kham pha cé hudng dan truc quan” ddi khi viet 13 "hoc kham pha ¢ huong
dan bang ky thudt tnrc quan®; "Winner-cosin” va "Winner-cosine" deu xuit hién. NCS cin chon
mot thudt ngt Viét va mét thuat ngit Anh tuong ing, dung xuyén sudt, va co bang tra thuat ngir
déau uan an.

— Nhiéu cong thirc toan hoc trinh bay chua chuén: ky hiéu chong 18n nhau, subscript/superscript
kho doc, thiéu khoang trang giira cac ky tu (ddc biét & cac cong thirc muc 3.6, 4.3, 5.x). Nén gd
lai bang LaTeX-style voi MathType hoic Word Equation Editor chuan.

— Nhiéu bang ¢6 font size qua nho, khé doc khi in (Bang 4.3, 4.4, 432 va cac bang phu luc). Can
tang font 1én it nhat 10pt, néu bang qua dai thi xoay landscape hodc tach bang,

— Mot 56 hinh v& (Hinh 3.1, 4.1, 5.3 ) c6 mat 46 chir day, chit luong render thap (bi m&). Can
vé lai bang TikZ/PGFPlots/draw.io & do phin giai cao.

— Danh muc bang/hinh danh sé khong déng nhat (Bang 4.10 / Bang 4. 10).

~ Danh muyc tai liéu tham khao ¢6 trich dan tring lap hodc gin trang (nhu d3 néu: [31]21],

[31/132], [8)/[20]).

— Bang tom tat tieng Anh (summary/abstract) can ra soat ngit phap va kiém tra boi native speaker
dé dam bao d6 chuyén nghiép.

6.5. Khuyén nghi bé sung/chinh sira trong Gm triede khi bao vé ccilu Hoc vién
Nhom khuyén nghi quan trong nhét (bt budc phai giai quyét trudc/trong budi bao vé):

— (R1) B sung so sanh thuc nghiém véi téi thiéu S-7 baseline (XGBoost, LightGBM, Logistic
Regression, One-class SVM, Isolation Forest, MLP, SVDD) trén cuing dataset voi cung metrics.

—(R2) Thay P=4 phan hoach bang k-fold CV (k=5 hodc 10), bao cao mean = std va 95% CI cho
tat ca metrics.

— (R3) Thém kiém dinh y nghia thong ké (McNemar hogc Wilcoxon) khi so sanh cac mé hinh.

— (R4) B4 sung ablation study: (i) academic-only vs non-academic-only vs combined features;
(i1) c&/khéng co6 Winner-cosin,

- (R5) B& sung phin tich feature importance (SHAP hoédc permutation importance) va gidi thich
cho top-10 dic trung quan trong nhat.



— (R6) B sung kiém dinh dé tin cay thang do (Cronbach's alpha, factor analysis) cho 40 muc cau
hoi.

— (R7) B6 sung thao luin vé faimess, bias, dao ditc Al va bao vé dir lidu ca nhan hoc sinh.

- (R8) B sung thuc nghiém kiém ching md hinh hiéu ning bat giang & Chuong 5 bing quasi-
experimental design.

—{(R9) Bé sung muc "Han ché" (Limitations) va "Hudéng nghién citu tiép theo” chi tiét trong
phan Két lusn.

—(R10) Ra soat toan bé hinh thire: sira 15i chinh t4, chudn hoa cong thire, thuat ngit, danh muc
TLTK, danh s bang/hinh.

Nhom khuyén nghi nang cao (sau bio vé, dé hoan thién):

— (A1) Cong khai dataset (v&i anonymization) va source code trén GitHub/Zenodo. — (A2) Phat
trien thém bai bao Q1 (Computers & Education, IEEE TLT, ReCALL, British Journal of
Educational Technology). — (A3) M& rong thire nghiém ra 3-5 trudng & cac vang mién khac
nhau. — (A4) Tich hop cic k¥ thudt hién dai: Large Language Models cho tao bai giang truc quan
tr dong, AutoML cho tuning mé hinh. federated learning dé bao vé dit liéu hoc sinh.

7. N§i dung luan 4n da dwgc cong bb va gia tri khoa hoc cia cic cdng trinh
7.1. Danh muc céng trinh dé cong ho
Luan an da cong bd 04 cong trinh khoa hoc qude té:

—[CT1]ICCASA 2022, Springer LNICST vol. 475, 2023 {Scopus). No1 dung lién quan dén
tuyén chon hoc sinh tham gia ky thi cap tinh/quéc gia - phuc vu Chuong 3, 4 cia luan an.

— [CT2] Mobile Networks and Applications, Springer, vol. 29(1), 306-313, 2024 (SCIE, Q2 theo
JCR). N&i dung vé thuét toan Winner-domain - phuc vu Chuong 4.

— [CT3] ICCASA 2023, Springer LNICST vol. 579, 2024 (Scopus). Nét dung vé ap dung Guided
Discovery Learning - phuc vu Chuong 2 va 5.

— [CT4] EIER 2025, E35 Web of Conferences vol. 626, 2025 (Scopus). Noi dung vé hiéu niing
hé thdng hoc kham pha cé huéng dan truc quan - phuc v Chuong 5.

7.2. Panh gia gia tri khoa hoc

Dénh gia theo cac tiéu chi- dd phi cua ndi dung ludn an, uy tin cia noi ¢ong b, vai tro tac gia,
va trich dan:



— D6 phu: 04 cong trinh bao pht dugce 3 dong gOp chinh cua ludn an - dat yéu chu theo Quy ché
dao tao tién s7 bién hanh (Thong tu 18/2021/TT-BGDDT va cac quy dinh cia co s& dio tao).

— Uy tin noi cdng bd:

» {CT2] dang trén Mobile Networks and Applications (Springer, SCIE, Q2 theo JCR) - ia
diém cong dang ké, thé hién NCS cé ning luc cong b6 qudc t& & mic trung binh-kha.

» [CT1}, [CT3], [CT4] Ia cOng trinh hd1 nghi quoc té co trong Scopus. Tuy nhién ICCASA
va EIER hién khong nim trong danh séch cac hdi nghi rank A/A* theo CORE
(Computing Research and Education), va ¢6 chi so dnh hudng (impact) chua cao.

— Vai tro tac gia: NCS 14 tac gia chinh & cac cong trinh (first author) - phu hop yéu cau.

_ Trich din: do cic cong trinh méi duoc cong bd, sb trich din con thip - diéu nay la binh thuong
nhung nén theo d&i sau bao vé.

— Dap ung yéu cau to; thiéu: vé mit so luong va chét luong, 04 cong trink dap (ng yéu chu déu
ra cGa mét ludn an tién si. Tuy nhién so voi chudn chung ngay nay cua cac luan an KHMT tai
Viét Nam (thuong 2-3 SCVSCIE hoac 1 SCI+ 2-3 Scopus & hdi nghi rank A), thi céng b cua
NCS & mirc chap nhin duoc chir chura that su an tuong.

7.3. Khuyén nghi vé cong bé (dé phat rién sau bao véj

— Phat trién thém két qua Chuong 4 (bd sung cac baseline, ablation, statistical tests) dé giri tap
chi Q1: Expert Systems with Applications, Knowledge-Based Systems, [EEE Transactions on
Learning Technotogies, Computers & Education.

— Phat trién Chuong 5 (voi thuc nghiém dinh luong) dé giri cac hoi nghi rank A/A* trong linh
vue AIED/EDM: AIED (International Conference on Al in Education), EDM (Educational Data
Mining), LAK (Learning Analytics and Knowledge), L@S (Learning at Scale).

— Xem xét cong bd dataset nhur mot "Data Paper” & cac tap chi Data in Brief, Scientific Data
(Nature group), Journal of Open Educational Resources - cach lam gia ir1 khoa hoc cua dataset
duoc ¢dng dong ghi nhan,

8. Két ludn chung
8.1. 1om hepe danh gia

Lugn an cia NCS Huynh Thi Ngoc Cam di thuc hién mét khéi luong cong viéc nghiém tic: thiét
ké bo cdu hoi khao sit 40 muc, thu thap dir liéu tai nhiéu truémg THPT chuyén (Dataset 2024:

221 mau Dataset 2025: 497 miu), dé xuit thuit toan Winner-domain va Winner-cosin két hop
cdy quyet dinh, dé xut mé hinh hoc kham pha ¢6 huong dan truc quan cing md hinh toan hoc
danh gia hiéu nang bai giang, va trién khai thuc nghiém tai 01 truong THPT chuyén trong 02 ky



thi HSG quéc gia lién tiép. Luan an c6 gia tri thuc tién 18 nét, ¢6 04 cong trinh qudc té (trong do
01 SCIE Q2), céu truc tuong ddi ddy du va trinh bay bing tiéng Viét khoa hoc.

8.2. Céc han ché can dwoc NCS lam ré/b6 sung

Bén canh céc gia tri néu trén, ludn an con nhié éu han ché dang ké can duoc NCS lam rd, chinh
stra va/hodc bo sung, cu thé nhu da trinh bay chi tiét & cac Muc 1-6. Cac han ché chinh duoc tom
lugce nhu sau:

— (1) Vé thiét ké dataset va cong cu khao sat: ¢d mau nhé so voi s6 chiéu ddc trung (curse of
dlmensmna]lty) chua kiém dinh do tin ciy thang do (Cronbach's alpha, factor analysis); hing sé
chuén héa ad-hoc; chua kiém soat cac thién Iéch khao sat.

—(2) Vé danh gia thuat toan: danh gia chi voi P=4 'phén hoach thay vi k -fold cross-validation;
baseline so sanh han ché (chi Random Forest); thiéu kiém dinh y nghia thong ké (McNemar,
paired t-test); thiéu khoang tin cdy; thieu ROC/PR curves; thiéu ablation study va feature
importance.

-(3) Ve dinh vi thuét toan: Winner-domain cin duoc so sanh truc tiép voi cac phuong phap kinh
dién gan nhét (one-class SVM, SVDD, Mahalanobis classifier, GMM) dé khang dinh tinh mot;
Winner-cosin nén duoc dinh vi 1a ing dung moi chir khong phai thudt toan moi.

- (4)Vé Chuong 5: md hlnh toan hoc danh gia hiéu nang E = O/(B-T) mang tinh hién tuong
luan, thidu co s& ly thuyét chit ché va thuc nghiém kiém chung day du; chua so sanh voi cac mo

hinh hoc tap tich cuc khac.

—(5) Vé tinh hién dai: thiéu thao luén vé fairness, bias, explainability/XAl dao duc Al bao vé
dit liéu ca nhan hoc sinh; thiéu tham chiéu cac cong trinh 2023-2025 vé LLMs, responsible Al

trong giao duc.

— (6) Vé tich hop hé théng; hai déng gop chinh (ML tuyén chon & Chuong 4 va hoc kham pha
truc quan & Chuong 5) thiéu mat xich tich hop end-to-end.

— (7) Vé hinh thiec: 16i chinh té rai rac, thuat ngu chua nhét quan, cong thic toan hoc va hinh vé
chua dat chit luong in 4n, danh muc TLTK co6 trich dén tring 13p.

— (8) Vé tinh kha chuyén: thuc nghiém chi tai 01 truong THPT chuyén - cin danh gia kha ning
tong quat hoa sang cac truong khac ving mién.

8.3. Vé ban tém it lugn an

Bén tom tat ludn an vé co ban phan anh trung thuc ndi dung cua luéin an, bam sat cdu tric 5
chuong va cac dong gop chinh. Tuy nhién, tom tat cling ké thira cac han ché da néu (dic biét ve
cach phat biéu tinh méi va cac két qua dinh luong thiéu khoang tin cay). Pé nghi NCS diéu
chinh lai dé phan anh chinh x4c hon céc chi s6 va cé phén néu 16 han ché ciia nghién ciru.



8.4. Két lugn va kién nghi

Dé nghi NCS nghiém tic tiép thu va chinh sira theo cac gop y & trén dé ludn an dap ung
duoc cac véu cau co ban ciia mot ludn 4n tién s nganh Khoa hoc may tinh. Déng y dé luan an
duoc dua ra bao vé chinh thirc cap Hoc vién nham nhan hoc vi Tién si Khoa hoc may tinh.
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No1 dung nhén xét:

1. Tinh cén thiét, thoi su, v nghia khoa hoc va thuc tién cua dé tai luan an

Trong boi canh d6i mdi gido duc va yéu cau nang cao chat lwong dao tao hoc
sinh gioi, viéc tuyén chon va huén luyén hoc sinh doi tuyén hién nay van chu yéu
dira trén kinh nghiém chi quan ciia ngudi huan luyén, thiéu cac cong cu phan tich
dir liéu mot cach hé thong. Piu ndy dan dén nguy co bo sét nhan tai hodc chua khai
thac t6i da tiém ning cta hoc sinh. Su phat trién manh mé cua Hoc may cho phép
khai thac dir liéu hoc tap, két qua kiém tra, hanh vi hoc tap... nham phat hién cac
mau tiém 4n va du doan nang luc hoc sinh mot cach khach quan. Do d6, viéc nghién
ciru phuong phap tiép can duya trén hoc may két hop truc quan hoa dé hd tro tuyén
chon va huan luyén hoc sinh doi tuyén la rt can thiét, gop phan nang cao hiéu qua
va tinh khoa hoc trong cong tac nay.

Gan day, khai pha dir liéu gido duc thu hut sy quan tdm cta cac nha nghién
ciru phat trién céc thudt toan hoc may theo nhiéu hréng muc tiéu nhu phén tich va

du doan nang Iwc hoc sinh, ning cao chat luong gido duc, nham tim ra nhimg y nghia



va quan hé tiém 4n trong dir liéu gido duc. Muc tiéu cua bai toan khai pha dir liéu
gido dyc la cai thién két qua hoc tap cua timg ngudi hoc va danh gia két qua giang
day dé lam giam chi phi giao duc.

Luén 4n nay xay dung quy trinh tuyén chon ddi vién do6i tuyén hoc sinh gioi
mén Tin hoc cia mét treomg trung hoc phd théng va huan luyén doi tuyén dé tham
du ky thi hoc sinh gidi cip Qudc gia voi ky vong dat dugc nhiéu giai thuong. Cac
két qua du doan duoc thyc hién dua trén tiép can hoc may va tric quan hoa dit lidu
trong khoa hoc may tinh.

Két ludn: Luan an co tinh can thiét, tinh thoi sw, y nghia khoa hoc va thuc
tién.

2, Sur khéng tring lap cua dé tai nghién ciru so véi cac cong trinh, luan 4n da
cong bd & trong va ngoai nudce; tinh trung thue, 1o rang va day du trong trich dan tai
liéu tham khao

Theo su hiéu biét tot nhat ciia ngudi phan bién, cac két qua dat dwoc cia Ludn
4n khong tring 13p voi cac cong bd, dé tai, cong trinh da cong bo trong va ngoai
nude trude day. Hon nira, cac két qua trong Luén 4n da dioc cong bb trén céac tap
chi, hoi nghi quéc té uy tin, va da dugce phan bién bai cac chuyén gia trong nganh.

V& danh muyc tai liéu tham khao: Luan an trich dan 127 tai liéu tham khao, céc
tai liéu tham khao duoc trich dan day du va hop ly trong quyén Luan 4n; danh muc
tai liéu tham khao twong déi dy du va cap nhat. Tuy nhién, Nghién ctru sinh (NCS)
can cép nhat thém cac tai liéu tham khao mai (cong b trong 03 nam gan nhat) dé
thay thé cho cac tai liéu tham khao di cil.

NCS can kiém tra lai thong tin, dinh dang ciia mdt sb tai liéu tham khao sau:
tai lidu sb [29], [66], [96]. NCS ciing can ra soat d thong nhét cach viét tén tap chi,
tén hoi nghi.

Trong Chuong 1, mac du NCS di khao sat cac cong trinh lién quan dén khai
pha dir liéu gido duc, tuy nhién NCS chua néu bat duoe nhirng diém méi, diém khac
biét ctia Ludn an khi so sanh véi cac cong trinh nay. Do d6, NCS nén thém phan két
ludn chuong hodc bd sung phan so sanh nhim néu bat nhimg diém méi, wu
diém/dong gop chinh cua Luén an khi so sanh véi cac nghién ciru trude dy.



3, Su phit hop giira tén dé tai véi noi dung, gitra ndi dung véi nganh va ma so

Chii dé cua Ludn 4n lién quan dén Hoc may dé tuyén chon va truc quan héa
dé huan luyén hoc sinh déi tuyén. Chui dé cua Luén an hoan toan phu hop véi nganh
khoa hoc may tinh, ma s6 9 48 01 01 (Trinh d6 dao tao Tién S¥).

Nbi dung ciia Luan 4n nghién ciru vé ly thuyét hoc kham pha, thiét ké dir liéu
nang lyuc thi sinh tham gia céac ky thi hoc sinh gidi, tir d6 nghi€n ciru phuong phap
tuyén chon d6i vién doi tuyén hoc sinh gidi, va cudi cung trinh bay tiép cén hoc
kham pha cé huéng dan trye quan dé huan luyén doi tuyén. Do d6, ndi dung cua
Luan 4n thng nhat vdi tén ciia Luan 4n.

4, PJ tin cdy va tinh hién dai cia phuong phap da sir dung dé nghién ciru

Cac phuong phép nghién ciru dwoc sir dung trong Luén an, bao gom:

Phuong phap phén tich tong hop, phuong phap mé hinh hoa toan hoc, phuong
phap hoc may, phuong phap cdy quyét dinh, phuong phap toan hoc, phwong phap
13p trinh, phuong phap khao sat, va phrong phap thue nghiém. Cac phuong phéap sur
dung trong Luén an 1a phu hop.

Vé dit liéu thu thap: Ludn an thu thap di liéu théng qua Google Forms voi su
hd trg cua céc huan luyén vién doi tuyén hoc sinh giodi cap Quoc gia mon Tin hoc
cac khoa hoce tir 2020 dén 2024. Luan an da thanh 13p dataset nang lirc thi sinh bang
cach phan tich cac dac trung nang lyc hoc tap thanh 18 céu cdu hoi nang lwc hoc tép,
va phén tich tdm ly gido duc, su pham thanh 22 ciu hoi nang luc phi hoc tap. Sau
khau tién xir Iy, Luan 4n sir dung hoi dap dinh tinh ciia cAc Winners va Non-Winners
dé thanh 14p dataset. Cac tiép can dataset linh hoat cung cip quy trinh thanh 1ap tip
dir liéu nang lyc cua cac thi sinh theo tung muc khac nhau.

Két luan: Phurong phap nghién ciru trong Luén 4n phu hop, ¢6 tinh khoa hoc.
Dir liéu c6 do tin cdy.

Céu hoi 1: S6 lwong Dataset trong Luén an da du 16n cho bai toan huan luyén
va du doan két qua. Tai sao NCS chi thu thap dir liéu cia 01 truong. Liéu dir liéu
cta 01 trudong c6 thé dua ra két qua du doan phu hop cho cac truromg khac.

5, Két qua nghién ciru moi cua tac gia



Luén an da thiét 1ap duoc tap dir liéu nang Iyc thi sinh da tham gia cac ky thi
hoe sinh gioi cAp qudc gia mon tin hoc, gom nhimg thi sinh thang giai va khong
thang giai.

Luan 4n d4 xdy dung thudt toan va quy trinh tuyén chon hoc sinh vao doi tuyén
hoc sinh giéi mén Tin hoc cia mét trerong trung hoc phé théng dé tham du ky thi
hoc sinh gioi cap Quéce gia mén tin hoc.

Luan 4n xdy dung mé hinh hoc kham pha c6 huéng dan truc quan 4p dung
cho céc co so gido duc. M6 hinh duge thue nghiém trong viéc huan luyén doi tuyén
mon Tin hoc.

Luan an tiép can ly thuyét so do, 1y thuyét tai nhan biét ctia con ngudi dé xay
dung quy trinh va phuong phép bién soan bai giang truc quan ap dung cho mé hinh
hoc kham ph4 c¢6 huéng dan truc quan

Lu4n 4n da xay dung mo hinh toan hoc dé danh gia hiéu ning ciia tirng bai
giang truc quan trong md hinh hoc kham pha cé huéng dan truc quan.

Cédu hoi 2: Thudt toan va quy trinh tuyén chon hoc sinh vao dbi tuyén dwoc
dé xuat c6 wu diém gi so voi phuong phap truyén thong, va mirc do cai thién do
chinh xéc trong viéc du doan hoc sinh dat giai can dwoc nhan manh trong Ludn én

Céu hoi 3: Viée ap dung Ly thuyét so dd va Ly thuyét tai nhan thirc trong thiét
ké bai giang trirc quan duoc cu thé hoa nhu thé nao dé phu hop véi dac thu mén Tin
hoc? Cac vin dé nay ciing cin dugc lam rd trong ndi dung hodc phan két luan cia
Luan an.

6, Uu diém va nhuoc diém vé noi dung, két cdu va hinh thirc ctia ludn an

U'u diém: Luan 4n dai 140 trang, gom 05 Chuong chinh. B6 cuc ciia Luén an
chat ché, dé theo ddi. Luén an dugc viét va trinh bay tot, mac du van con 13i trinh
bay, 16i dién dat.

Nhwoc diém: NCS can hiéu chinh nhiing 18i sau trong Luan 4n:

- Danh muc tir viét tat thong thuong duoc trinh bay véi 03 ¢ot. NCS can bd
sung thém cot giang nghia cho céc tir viét tit. Ngoai ra, nhiéu tir viét tit trong Luan
an can duogc bd sung vao danh muc va cac tur viét tit can duoc sip xép theo thu tu
Alpha-Bet



- Thong thuomg, quyén Luan 4n thuong co phan tom tat bang Tiéng Viét va
Tiéng Anh (khong phai cac quyén tom tit)

- NCS can ra soat 15i chinh ta va 16i dién dat trong toan b6 Luén an

- NCS nén bé sung két luan cho Chuong 1, Churong 2

- NCS nén c6 phan dan nhap & ddu mdi Churong. Phan dan nhdp nay ngoai
muc dich tom tdt Chuong con la 10i két ndi ndi dung giira cac Chuong véi nhau,
nhidm tao ra su lién mach vé néi dung. Hon nira, NCS can néu rd trong phfin m& dau
nay, két qua caa Chwrong da duge cong b trong cac cong trinh nao ctia NCS.

- Muc két luan cua Ludn an hau nhu chi tom tat lai cac ndi dung da dé cap
trong Ludn an. Trong muc nay, NCS can dua ra nhimg két qua quan trong da dat
duoc trong Luén van, dwa ra cac kién nghi, giai phap, vw/nhugc diém cia phuong
phap nghién ctru. Do d6, NCS can phai hiéu chinh muc két ludn nay.

- Phan huéng phat trién dé tai ciing can dwoc viét cu thé hon. NCS can lam 1o
hon céc van dé can duoce nghién ciru tiép theo trong twong lai

- NCS can ra soat lai trinh bay cac ky hiéu toan hoc. Nhiéu ky hiéu toan hoc
khéng nam cung hang voi text. Kich thude ctia nhiéu ky hiéu toan hoc cling 16n hon
SO V(i text.

- NCS nén bd sung thao luan/giai thich cho cac biéu thirc toan hoc tir trang
44-46

- NCS ra soat lai phan trinh bay trong phu luc

7, N6i dung luan an da dugc coéng bd trén tap chi, ky yéu hoi nghi khoa hoc

nao va gia tri khoa hoc ciia cac cong trinh da céng bo

NCS d3 cong bd 01 bai bao tap chi SCIE xép hang Q2 (Scimago) va 03 bai
bao Hoi nghi Quéc té ¢o chi s6 Scopus. Cu thé:

-01 cong bd trén tap chi Mobile Networks and Applications, ISSN 1383469X,
tap chi SCIE, Q2

-01 cong bd trén Lecture Notes of the Institute for Computer Sciences, Social
Informatics and Telecommunications Engineering, vol 475. Springer, Cham, ISBN
978-3-031-28815-9



- 01 cong bd trén Lecture Notes of the Institute for Computer Sciences, Social
Informatics and Telecommunications Engineering, vol 579. Springer, Cham.,,
Springer, Cham. ISBN: 978-3-031-58877-8

- 01 cong bo trén International Conference on Energy, Infrastructure and
Environmental Research (EIER 2025), E3S Web of Conferences 626, 04002 (2025),
elSSN: 2267-1242.

Nhan xét:

- N6i dung cua cac cong bo phit hop véi ndi dung ciia Luén an. Noi dung cua
cac cong bd co tinh gin két, duge phat trién tir van dé can giai quyét ctia Luén 4n.

- NCS 1a tac gia ddu ctia tat ca cac cong trinh cong bo

- Cong bbd khoa hoc dat yéu cau vé chat lwong (tap chi qudc te uy tin, hoi nghi
quéc té uy tin, tap chi va hoi nghi ¢6 phan bién, c6 chi s6 SCIE/Scopus)

- NCS can trinh bay cu thé két qua ciia cac Chuong trong Luén an duoc cong
bé trong cong trinh nao?

- NCS ¢én ¢o gidy xin phép sir dung céac két qua trong cac cong bo clia cac tac
gia ngoat GVHD.

Cdu hoi 4: NCS ¢6 dang gtri dang cong trinh méi, theo hudng phat trién tiép
dén clia Luén an?

8, Két luan chung can khang dinh mirc do dap tmg céc yéu cau d6i véi mot
luan 4n tién si. Ban tom tit luan an phan anh trung thanh ndi dung co ban cua luan
4n hay khéng: ludn 4n 6 thé dura ra bao vé cip Hoc vién dé nhan hoc vi tién si duge
hay khong.

Ban tém tat Tiéng Anh va Tiéng Viét dat yéu ciu vé ndi dung va hinh thirc
trinh bay. Cac ban tom tit phan anh trung thanh ndi dung co ban cua luan an.

Két Luan chung: Luin 4n cia NCS dat yéu ciu Luin An Tién Sy (NCS
chn hiéu chinh Luén 4n theo gop y ciia Hgi dong)

TpHCM, ngay.....thdng.....ndm 2026
Nguwdi nhian xét

PGS.TS. Tran Trung Duy



VIENHANLAM PANG CONG SAN VIET NAM
KHOA HQC VA CONG NGHE VN

HOQC VIEN KHOA HQC VA CONG NGHE

* Tp.HCM, ngay  thang 4 nam 2026

BAN NHAN XET LUAN AN TIEN SI CAP HQC VIEN

Tén d& tai: Tiép cin hoc may dé tuyén chon va trwe quan hoa dé huén luyén
hoc sinh ddi tuyén.

Nganh: Khoa hoc may tinh Mi sb: 9480101

Nghién ciru sinh: Huynh Thi Ngoc Cam

Ngudi huéng dan:

Ngudi nhan xét: Nguyén Tan No
Co quan cong tac: Truong PH Su Pham K§ Thuat Vinh Long
No6i dung nhan xét:
1, Tinh cin thiét, thoi sw, ¥ nghia khoa hoc va thwc tién ciia dé tai luin an
Noi dung nghién ctru trong luéin 4n c6 tinh cip thiét cao trong bdi canh gido duc hién

nay, dac biét la nhu cau nang cao chét lugng tuyén chon va huin luyén doi tuyén hoc sinh
gidi qudc gia mon tin hoc. Viée ap dung cac phuong phap hoc may va khai pha dir liéu
giao duc 1a xu hudéng hién dai, phu hop voi sy phat trién cua khoa hoc dit liéu va tri tué
nhan tao. V& mat khoa hoc: luan an gop phan mé rong huéng nghién ciru khai pha dir liéu
giao duc, dac biét trong bai toan tuyén chon hoc sinh gioi moén tin hoc, von chua dugc
nghién ctru nhiéu. V& y nghia thyc tién: két qua nhién ctru trong luan an c6 kha ning tmg
dung truc tiép trong cac trudng THPT chuyén, gitp nang cao hiéu qua dao tao hoc sinh
gioi, gitp huan luyén vién tuyén chon thi sinh mot cach khoa hoc hon va nang cao hi¢u
qua huan luyén, tir d6 tang s6 luong giai thuong qudc gia.

2, S khong trung lip cia dé tai nghién ciru so véi cac cong trinh, ludn
an da cong bd & trong va ngoai nwéc; tinh trung thwe, ré rang va diy di trong

trich din tai liéu tham khao



Luan an da luot khao cac dé tai nghién ctu lién quan trong va ngoai nudc va chi ra
duoc khoang tréng nghién ctru, cu thé chua c6 nghién ctru nao tip trung vao bai toan tuyén
chon hoc sinh giéi bang hoc may. Cac ndi dung nghién ciru thé hién tinh méi, khong tring
lap voi cac cong trinh dd cong bd, viée trich dan céc tai lidu twong ddi ddy du, dam bao
tinh khoa hoc va trung thuec.

3, Sw phit hop giira tén dé tai véi ndi dung, giira ndi dung véi nganh va

mi s

Noi dung luan an phu hop véi nganh khoa hoc mdy tinh (ma s6: 9480101), dic biét
trong linh vuc hoc may, khai pha dit li¢u va irng dung trong gido duc, phan anh ding hai
huéng chinh: Tuyén chon hoc sinh bang hoc may (Winner-domain + Winner-cosin), huin
luyén bang tryc quan hoa va hoc khdm pha c6 huéng dan.

4, D) tin ciy va tinh hién dai ciia phwong phap di sir dung dé nghién ciru

Luan an str dung cac phuong phap hién dai va phu hgp nhu: hoc may c6 gidm sat,
khai pha dit li¢u gido duc, mo hinh hod toan hoc, phan tich dir li¢u thyc nghiém trén dataset
thuc té nhiéu nim. Dic biét, tic giai d& xuit cac phuong phap mdi: Winner-domain va
Winner-cosin. Cac phuong phap dugc kiém ching bang thyc nghiém trén dir lidu thyc té
ctia 2 ky thi hoc sinh gi6i cip qudc gia (2023-2024 va 2024-2025), dam bao dé tin cay cao.

5, Két qua nghién ciru méi cia tac gia

Mot sb dong gop ndi bac cua ludn an:

—Xay dyng phuong phap mé hinh héa ning lyc hoc sinh dang vector nhiéu chiéu

—Pé xuit thuat toan Winner-domain dé xac dinh vung nang luc cua hoc sinh c6 kha
nang dat giai

—Két hop Winner-domain + Winner-cosin dé tuyén chon doi tuyén

—X4y dung md hinh hoc khdm pha c6 hudng din bang truc quan hoa cho huin luyén
doi tuyén

—Pé xuat phuong phép lugng hoa dir liéu khao sat dinh tinh (ma tran va khdi 3D)



6, Uu diém va nhuogc diém vé ndi dung, két ciu va hinh thic cia luiin an

Uu diém : Bbi tuong nghién cru cua luan an la viéc lya chon hoc sinh gioi quéc gia
nén cé tinh méi va ¥ nghia thuc tién cao, phwong phap nghién ciru 1a su két hop tot giira 1y
thuyét va thuc nghiém, véi cac phuong phap nghién ctru rd rang, logic, ndi dung nghién
clru c6 dé xuét thuat toan moi, véi nhirng dir liéu duogc thu thap thuc té va ¢ san loc, kiém
ching cu thé.

Nhuoc diém: Quy mo dataset con han ché (phu thudc vao két qua khao sat), théu su
mé rong sang cac hoc phan khic ngoai Tin hoc, théu so sanh sau cac mo hinh hoc sau (deep
learning).

7, Noi dung ludn 4n di dwoc cong bd trén tap chi, ky yéu hdi nghi khoa

hoc nao va gia tri khoa hoc ciia cic cong trinh di cong bd

Luan an da c6 cac cong trinh cong bd lién quan (CT1, CT2, CT3, CT4), phan anh
dung ndi dung nghién ctru chinh. Cac cong trinh c6 gia trj khoa hoc tét, dong gop vao linh
vuc khai pha dit li€u gido duc va irng dung hoc may.

8, Két luan chung cin khing dinh mirc 9 dap vng cac yéu ciu doi voi
mot luin 4n tién si. Ban tém tit luin 4n phan anh trung thanh ndi dung co ban
ciia ludn 4n hay khong; luin an c6 thé dwa ra bao vé cAp Hoc vién dé nhan hoc
vi tién si dwoc hay khong.

Luén 4n dap Gmg day du yéu cau cia mot lun 4n tién si. Bang tom tit phan anh dung
ndi dung co ban cua ludn an. Co thé dua ra bao vé cép Hoc Vién.

TpHCM,ngay....thang....nam 2026
Nguwoi nhan xét

Nguyén Tan N6



HOC VIEN KHOA HQC VA CONG NGHE
&

VIEN HAN LAM DPANG CQNG SAN VIET NAM
KHOA HOC VA CONG NGHE VN

Tp. HCM, ngay  thang nam 2026

BAN NHAN XET (PHAN BIEN) LUAN AN TIEN ST CAP HQC VIEN

Tén dé tai: Tiép cin hoe may dé tuyén chon va trye quan hoa dé huan luyén hoe

sinh d6i tuyén.

b

Nganh: Khoa hoc mdy tinh Mi sb: 9 48 01 01

Nghién ciru sinh: Huynh Thi Ngoc Cam

Ngudi huémg din: PGS.TS. Tran Vinh Phudc
Ngudi nhin xét/ Ngudi phan bién: Pham Thé Bao
Co quan ¢dng tic: Khoa CNTT, Dai hoc Sai1 Gon

Tinh cdn thiér, théi su, y nghia khoa hoc va thyc tién ciia dé tai lugn an

Bai todn xac dinh ing vién chon vao doi tuyén la mét bai toan cin thiét dé co thé chon
lwa dwoc cac img vién phu hop tr mot tp cac déi tuong, vai didu kién cac iing vién doi
tuyén 13 nhitng (ng vién tiém ning dat giai trong cac ky thi. Ngoai viéc dap tng cac ky
thi, bal toan con ¢é thé mang y nghia lua chon nhan tai va dinh huédng nhin tai phat
trién lam hat gidng ciia khoa hoc cong nghé, 1a nhin t6 phat trién qudc gia.

Su khéng rrimg lap ctia dé 1i nghién ciru 50 voi cde cong trinh, ludn an 4 cong b6 ¢
irong va ngodi mece; tinh prung thye, ro rang va ddy du trong trich dan tci liéu tham
khao

Theo hiéu biét ctia ngudi nhan xét dén thai diém nhin xét thi chua ¢ su trung lap vei
cac cong trinh, luan an da cdng bd. Noi dung 1d rang cé trich dan tai lidu tham khio.
Tuy nhién viéc trich dén van chua diy di1, con nhiéu chd cin xac dinh cta tac gi hay
su dung thong tin cia nha nghién ciru khac.

Ste phis hop gitea tén dé 1ai voi nji dung, giiea ngi dung véi nganh va md 56

Dé tai phu hop giilta tén dé tai véi ndi dung, giita ndi dung véi nganh va mi sd.



D6 tin cdy va tinh hién dai ctia phwong phap da sir dung dé nghién ciru

Phuong phap nghién ctru dap img tinh hién dai va ¢6 thé tin cy. Tuy nhién, cin xem
xét k¥ cac nhan xét bén dudi.

- Két qua nghién cinu méi clia tac gia

NCS d8 xuit quy trinh va thuit toan dé cé thé chon lva cac hoc sinh cho doi tuyén va
ung vién ndy cd kha nang dat giar khi di the.

U diém va nhueoe diém vé ngi dung, két cdu va hinh thice cia lugn an

Luan 4n ¢ vu diém vé hudng tiépp cdn, tuy nhién cin xem xét nhitng nhan xét bén
dudi.

" NGi dung ludn an da duoe eong bo trén wap chi, ky yéu héi nghi khoa hoc nao va gia tri
khoa hoc ciia cac cong trinh da cong bo

Cac két qua dugc cong bd trén tap chi va hdi nghi cé uy tin, trong d6 ¢6 01 bai bao
thudc Scopus Q2 co IF la va 03 bai hot nghi.

. Két ludn chung can khing dinh mirc do dap vmg cac yéu cdu ddi voi mot lugn dn tién
sT. Ban tom i3t fudn an phan anh trung thanh ndi dung co ban ciia ludn én hay khong;
fudn dn ¢o thé duwa ra bao vé cdp Hoc vién dé nhdn hoc vi tién sT dwoe hay khong,
Luan an dap ung mot ludn an tién sy. Luan an co thé dira ra bao vé cé‘ip Hoc vién dé
nhén hoc vi tién s¥. Ludn an can duoc phai chinh sira theo gop ¥ ca ngudi nhin xét.

. Mot s6 vdn dé tde gig c4n xem xét chinh sira.

a. Hinh thac:

+ Nén dimg thuit ngir da duoc théng nhat cho phi hop trong luan 4n, vi du khai
pha dir liéu — khai thic dir hiéu. Trang ! — “khoa hoc may tinh d3 xuyén nganh
vao gido duc”, “4p dung cac phwong phap gidng day méi” - “phurong phap
gtang day phu hgp”; trang 2, ...

+ Nén dung tr Viét ngit cho chinh xac, vi du trang 20 — “k¥ n&ng nhén dang nhu
cau thong tin”, ma la “phat hién nhu ciu théng tin”; trang 33 — “Cach song” ddy
12 van n6i, NCS cé thé dang “phong cach séng”..

* Khong nén trich dan tai liéu tham khao & tiéu dé, muc luc.

e Khong nén dung tai liéu tham khao la cac tai liéu cong khai & arXiv, vi day la
noi khéng co bit ky chuyén gia hay t6 chire nao danh gia.

« Khéng nén giai thich Anh ngir trén tidu dé, vi du muc 2 4, 3.3 — “cau hoi khao

sat (Questionnaire)”, ..



Nén chuyén cac tir Anh ngit sang Viét ngit hoan toan khi ¢6 tir tuong duong, vi
du “Chuong 3. Dataset”, trang 2, ...

Danh muc viét tit nén thém Viét ngir. Cac tir viét tat phai duge viét tit lan dau
tién véi tu day di, vi du trang 13, chir khong phai ding tir viét tit xong méi ¢6
tir ddy da va viét tit dugc trinh bay.

NCS khéng nén trinh bay cic cong trinh c¢ia minh trong muc tai liéu tham khao,
ma NCS di ¢6 danh muc cac cong trinh va dugc chi sé hoa CT1, CT2, ... nén co
thé tham chiéu {CT1] ... trong ludn 4n.

Cong thire, bang, do thi, ... nén danh sé va trinh bay vao vin ban.

. N&i dung:

Luén an tap trung nghién ciru phuong phap va thuc nghiém dé giai quyét bai
toan chon lya (myg vién cho d6i tuyén hoc sinh gidi, chuong 2 va 5 khéng ¢
dong gop vao luin an, NCS xem xét khdng nén dua vao luan an lam gidm gia tri
ludn an.

Muc tiéu ludn an nén dua vé giai quyét bai toan tong quat, chon déi tuyén. Con
thuc nghiém thi chon dodi tuyén tin hoc. Vi bai toan 1 xay dung phuong phap
chon d6i tuyén nén cac ing vién khéng thé 1a hoc sinh ¢ thé bo hoc duoe, do
d6 muc tiéu “can thiép va ngin chin som bd hoc” - trang 2 la khéng thé.

Tén luan an “Tiép cén hoc may dé tuyén chon va tryc quan hoa dé huan luyén
hoc sinh d6i tuyén” gdm 02 bai toan: tuyén chon déi tuyén va sau dé truc quan
hoé dé hudn luyén, nhung luén an chua cé phan huén luyén, va hudn luyén thi
nhu thé ndo, ¢6 ca nhin hoa dbi twong khong? Ciing nhy sau huan luyén phai ¢6
danh g1 tinh hiéu qua. Theo ngudi nhan xét, NCS nén diéu chinh muc tiéu “Xay
dung mé hinh tuyén chon (rng vién va trire quan hoa ning luc (tng vién dé chon
lira bai hoc theo huéng cac nhin hoa” thi hop 1y hon.

Céac cau hoi dé thu thip théng tin cia trng vién ma NCS xdy dung dua vao co sd
ndo (can giai thich), vi day chinh 1a bai todn quan trong quyét dinh két qua phia
sau. Pi duoc nhimg chuyén gia vé gido duc dam bao hay khéng? Co ai kiém
chirng? Dic biét 13 bdi canh & Viét Nam, khac véi cac qube gia; cho du cung
Péng Nam A ciing khac chir khong xem xét dén Chau A, Chau Au, Chiu M¥,

Trang 10, NCS cho ring “Két qua hoat déng ciia mdi co s& giéo duc phu thudc
3 thanh phén, ngudi hoc, ngudi day, méi truong gizo duc gbm co sé vt chit va



cdng thc quan 1y”, theo hidu biét cha ngudi nhin xét thi ngoai 03 thanh phan trén
thi thanh phén thir 4 khong kém quan trong 1a “ndi dung — phuong phap”, NCS
can xem xét k¥.
Trang 12, NCS cho ring “mét yéu t& quan trong dé danh gid chét luong co sé&
giao duc 1a ning lyc do hoc tip cta ngudi hoc”, theo ngudl nhan xét thi “mét
trong nhing yéu t6 quan trong dé danh gia chat lugng co s& giao duc la phat
trién ning luc cua ngudi hoc, nang luc & ddy thé hién qua kién thirc va k¥ nang”.
M6t sé nhan dinh kha chi quan cia NCS cAn xem xét k¥, vi du trang 14 — “ngay
nay, khai pha dir iéu gido duc la hudng nghién cliru mén néi, phat trién nhing
phwong phap nghién ciru loai dir liéu méi la tir linh vuc gido duc dé hiéu t6t hon
vé ngudi hoc va méi trudng ngudi hoc [30]. Nhiing thudt toan thudong dung trong
khai pha dir Liéu giao duc dé du bao la classification, regression, density
estimation, clustering: hodc dé khai pha quan hé la khai pha ludt két hop, ...
Céc nudc phat trién ho da phat trién danh gia ning lyc cla timg hoc sinh, sinh
vién trén cic hé théng cia ho dé ca thé hoa bai hoc, bai tap, kiém tra, danh gia
nhdm phat trién t6i wu nhét cho ning luc riéng biét cua ting cic thé; vi du gido
duc phd théng & Birc ...
Can ¢6 nhitng dinh nghia chinh x4c, vi du trang 19 - NCS ding tiéu d8 13 cau
hét “Hoc 1a gi?” nhung ndi dung khéng tra 1o dugce cdu hdi nay, trang 41 va 42
— “dic trung nang Irc hoc tip” va “phi hoc tip”. Trang 55 — “Winner-domain
t6t” 14 gi? Nhu thé nao la t61?
NCS cho ring “Hoc kham pha 12 mét mé hinh gido duc méi” — trang 20; thit sy
mé hinh nay xuét hién 1960, con & Viét Nam xuat hién khoang 2010 da dugc
chuong trinh gido duc phé théng 2018 trién khai; dy 14 phuong phap day — hoc
dua trén thuyét kién tao, gdm 035 thanh phin: gin két, kham pha, giai thich, cang
cb, danh gia. Phuong phap kham pha voi hoc sinh 13 hoc giai quyét vin dé, véi
g1a0 vién la day hoc duya trén truy vén tir hoc sinh. NCS cin trinh bay cho phi
hop.
NCS xdy dung bd dit liéu cho thuc nghiém, day 1a dir liéu lién quan dén con
ngudi nén:

o Phai duge su ddng v clia co quan quan Iy cac d6i tuong duoc khao sat.



o Pong thoi phai duge su dong v clia dbi twong khio sat (néu ddi trong
trén 18 tudi), vi day 1a d6i twong hoc sinh phd théng dudi 18 tudi nén phai
¢ duoe sy dong ¥ tir cha/me hay ngudi giam hd chia hoe sinh.

+ Trong luan an, NCS dua trén cac tiéu chi tidu chuin tir nhidu ngudn tai liéu tham
khao d& xdy dung tiéu chi tiéu chudn cia minh, nhung cac tidu chi tiéu chuin
ma NCS tham khao déu 13 tiéu chi tiéu chudn cho sinh vién dai hoc (trén 18 tudi)
va khéng phai chon lua cho ddi tuyén hoc sinh gioi & phd théng. NCS can tham
khao tir cac nghién citu cia cac nha nghién ciru gitao duc & Viét Nam, vi Viét
Nam s& ¢6 nhing tinh chat khac trén thé gidi. Va dac biét 1a cho hoc sinh phd
thong. Piéu nay din dén cic yéu tb 4nh hudng ning luc hoc sinh s8 khic nhau.
Vi cac ban hoc sinh mong mudn tham gia d6i tuyén thi khéng thé nio co thoi
quen “ubng ruou bia”. Tir tiéu chi tiéu chuin phi hop mai xiy dung bang ciu
hoi gém cac loai; Cau hoi dong: Cau héi dang “Cé — Khéng”, Cau héi mot lua
chon, Cau hoéi nhiéu lua chon, Cau hoi phan cuc, Thang do xép hang, Ciu hé
phuc hop dung thanh do Likert, Thang do du dinh, ..., Cdu hoi m&: Ciu héi mé
hoan toan (tu do tra 11), Cau hoi mé dang “hoan chish cau”, Cau héi hdi cb, ...
Pong thoi ¢é phuong an xit IV cdu tra 101 qua cac phuong phap kiém tra chéo,
Si dung cdu héi gai, ... Cudi cing 13 méi hoa dir ligu. NCS khong dugce néu théng
tin ciia cac ban hoc sinh, bang 3 1 (vi pham luit dinh). Nhitng cdu hdi phii duoc
chuyén gia tdm ly hoc, su pham xem xét, ... NCS dua ra ciu hoi “Em nghi minh
nhu thé nao?” chua phi hop vai hoc sinh (trang 129), va F, va F,: la giong
nhau nhung lai ¢6 nhung dap an khac nhau hoan toan.

e NCS nén tdng quat héa bai toan va phuong phap giai quyét cha minh, vi du sd
lrong cau khao sat s& phy thude chuyén mén vi thé nén 1a N, khéng nén 13 40.
$6 40 1a phin thye nghiém véi cu thé 1 mén tin hoc. Cac xir 1y, tinh toan, ...
NCS nén chuyén vé thuat toan, co dat tén, dé lam ndi bat nhitng déng gop cua
ludn an.

e NCS nén dua vio cac nghién ciru khac (vé mit giao duc hoc) dé co dugc ty 18
cia hai loai ning luc hoc tap va ning luc phi hoc tdp, vi tv 1& nay ciing s& anh
hudng két qud sau nay. Tir ddy moi ¢d duoc sé lugng cau hdi phil hop.

e Cac biéu thire, cdng thirc, ... nén trinh bay theo ding quy dinh cta toan; vi du

trang 44 - “ag = %Z‘;‘I al |aP € {0,1}[m = 1,2,..,M;s = 19,...,40” nén viét



thanh a; = -EI— 30 XM aP véial € B — tap Bool . Hay trang 63, NCS
trinh bay “néu co it nhat mét Dg?, vglg = 1,2, ...chlva x;, x; € Dg?,3¢qlg =
1,2,..7 vay q la v6 han; co thé viét lai ¥l € 1. L thidg € 1..N sao cho x; €
DgicX.

NCS dua vao “Ap dung triét Iy “gin muc thi den, gin dén thi sang”, ludn an &
xuat ...”; diy la cdu tuc ngir cha ngudi Viét — diy khong phai triée ly. Pay la ludn
4n tién sy khoa hoc NCS cén dua vao co s0 Iy luan chat ché Tai sao NCS lai
phan hoach ngu nhién thp dik liéu thanh tAp huin luyén va tip danh gia nhicu
1an? Dua trén co s& nao? Thit su diy la phuong phap k-fold gidi quyét cho bai
toan dit fiéu nhé khdng du, hién nay ciing da co nhidu phuong phap khac higu
qua hom k-fold.

Muc “4.3 phét biéu bai toan”, theo ¥ kién ciia ngudi nhan xét nén dua lén dau
Juan &n. Va cac két qua dua vae phan thue nghiém.

Quy trinh thiét 14p Winner-domain, trang 55 — hinh 4.1, NCS chi huan luyén dit
lidu 12 Winner-Dataset, day 1a mé hinh hoc thién kién — chi hoc 01 théng tin duy
nhét, nhung tap test lai c6 Nonwinner-Dataset, vy lam sao c6 thé test. Trong
qua trinh chon lya Winner-domains t6t khong c6 bat ky tiéu chi tiéu chuin dé
chon ha, déng th&i viéc phan hoach nhiéu 1an & budc thir hai khong ¢6 ¥ nghia
vé mit logic ciing nhir khoa hoc, vi s¢ dé xir Iy chi ¢6 mot lan 1am duy nhat.
NCS nén trinh bay cac so d6 theo dung quy dinh, hinh thoi, hinh binh hanh, hinh
chir nhat, hinh ellipse, ...

Tai buéc 2 & thuit toan Winner-doamin, véi tip Winner-Dataset ban déu & buédc
1 tir ddu co v6i dhu vao thuft toan chi ¢ tap X, gié tri trong tim w! & ddu c6,
duoe tim nhu thé nao? Cé phai V? € 2%, Piéu kién nao dam bao tinh héi tu cia
phuong phap chon dé thuat toan ¢6 thé dimg, vi néu W ¢é 100 phan tir thi (tong
quat  1a NoChk=2% s6 trwomg hop xdy ra 1d
1,267,650,600,228,229,401,496,703,205,376 phan tir. Pay chinh la nit thit
bung nd t& hop ma NCS can danh gia.

NCS cin xem xét va tinh toan dd phirc tap theo dung phuong phap.

Thuét toin Winner-cosin 1a NCS dé xuét thi cin trinh bay ly do st dung d6 do
twong ddng Cosine ma khéong sir dung dd do khac & ddy.



o Vi két qua tai cac bang, vi du bang 4.7, cac gi4 tri R} va cosf; khéng c6 y
nghia, NCS can c¢6 phan tich danh gia

e NCS nén xem xét khi lya chon doi tuyén khdng chi ¢6 thanh vién d6i tuyén va
khéng phai thanh vién ddi tuyén ma con c6 ing vién du bi & doi tuyén. Van dé

¢6 hoc thém hay khong, tan suat hoc thém, ..

TpHCM, ngay 20 thang 04 nam 2026
Ngwdi nhdn xét




VIEN HAN LAM PANG CONG SAN VIET NAM
KHOA HOC VA CONG NGHE VN
HOC VIEN KHOA HQC VA CONG NGHE
#*

1p.HCM, ngay 30 thdang 3 ndm 2026

BAN NHAN XET (PHAN BIEN) LUAN AN TIEN ST CAP HQC VIEN

Tén dé tai: Tiép cin hoc may dé tuyén chon va truc quan hoi dé huin

luyén hoc sinh ddi tuyén.

Nganh: Khoa hoc may tinh Ma sb: 948 01 01

Nghién ctru sinh: Huynh Thi Ngoc Cam

Nguoi huéng dan: PGS. TS. Tran Vinh Phudce

Ngudi nhin xét/ Ngudi phan bién: PGS. TS. Nguyén Tan Cam
Co quan cong tac: Trudng Pai hoc Cong nghé théng tin, PHQG TP.HCM.

Noi dung nhéan xét:

1, Tinh cén thiét, thoi sw, ¥ nghia khoa hoc va thuc tién cia dé tai
luan in:

D4 tai ludr 4n o tinh thoi su va can thiét, xudt phat tir nhu cau thuc té
cua cac truong THPT (dic biét truong chuyén) trong viée tuyén chon dodi vién
va huan luyén 4ot tuyén mon Tin hoc dy thi Hoc sinh gioi quéc gia (HSGQG)
theo huéng co can cu dit lidu, giam phy thudc cam tinhk. Y nghia khoa hoc thé
hién & viée két hop khai pha dir lidu gido duc, hoc may co6 giam sat v6i mo hinh
trec quan héa phuc vu hoe kham pha ¢ hutng dan, tao ra mét quy trinh va mo
hinh ¢6 thé kiém chimg thue nghiém, Y nghia thire tién thé hién & cac két qua
d6i sanh theo ky thi that (cac ndm gan ddy), phue vu tnre tiép cong tac tuyén
chon va huén luyén d6i tuyén.



2, Sw khong trung lap ciia dé tai nghién ciru so v6i cac cong trinh,
luéin an da cong bé & trong va ngodi nwéc; tinh trung thuc, ro rang va day
di trong trich din tai liéu tham khiao

Luan an thé hién hudng tiép can tuong ddi khac biét so véi cac cong
trinh ph6 bién vé du bao nang luc hoc sinh, khi tép trung vao do tuong dfing
nang luc véi nhom “winners™ (da dat giai) thong qua hai tiép can Winner-
domain va Winner-cosin dé ra quyét dinh tuyén chon. Vé trich dan, luén an co
dbi chiéu cac huong nghién ciru lién quan va néu 16 cac md hinh, tiép can do
tac gia phat trién, dong thovi chi ra céc cong bo lién quan [CT1]-{CT4] . Tuy
nhién, dé tang tinh kiém chimg, nén chuén héa ddng nhat cach trich dan va
trinh bay ro hon ranh giéi déng gép mdi so véi cac hudng hoc may da co.

3, Sw phu hop giira tén dé tai voi ndi dung, giira ndi dung voi nganh
va mi sb

Tén dé tai phan anh dung ndi dung trién khai: tiép can hoc may dé tuyén
chon; trre quan hoa, hoc kham pha c6 huéng dan dé huén luyén doi tuyén. Noi
dung luén an thudc ding nganh Khoa hoc may tinh, phu hop v6i ma so6 khi st
dung céac k¥ thuat hoc may, xdy dung dataset, danh gia theo confusion matrix,
TPR, FPR... va thiét ké mo hinh, qui trinh ung dung.

4, D§ tin cdy va tinh hién dai ciia phwong phap da sir dung dé nghién
curu

Phuong phap nghién ctru co cAu triic twong doi rd: thiét ke, tién xir ly dix
liéu, lwong hoa dic trung nang luc, xdy dung dataset, thuc nghiém so sanh voi
mo hinh khac (Random Forest) va d6i sanh theo cac ky thi. D3 tin cdy duoc
cting ¢6 nho thye nghiém nhi éu nam (winner, nonwinner qua cac nam hoc) va
danh gia bang chi sé dinh luong (TPR, FPR, FNR, TNR). Du vay, can mo ta
chat ch& hon vé quy md mau, cach phan hoach, dbi chimg, va kiém soat sai
1&ch (vi du: overfitting theo nam, hiéu (mg “déc thu trueong”).

5, Két qua nghién ciru méi caa tac gid

Luan an néu ba nhém dong gop: (1) tiép can thiét ké cau hoi khao st
dinh tinh don gian va lwong hoa hdi dap; (2) dé xuat Winner-domain va cay
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quyét dinh Winner-cosin dé tuyén chon; (3) m6 hinh hoc khdm pha c6 hudng
dn bing k¥ thuat truc quan dé huén luyén déi tuyén. Két qua thue nghiém cho
thady md hinh Winner-domain két hop Winner-cosin ¢¢ ti 1€ chon ding thing
giai (TPR) cao hon Random Forest trong cac nam d6i sanh, va dat két qua
thang giai 100% trén tap doi vién duge mé hinh chon trong 2 ky thi néu trong
luan an.

6, Uu diém va nhwgc diém vé ndi dung, két ciu va hinh thirc cia
luin én

Luan 4n ¢6 céu truc tuong ddi day di (mé& dau, cac chuong ndi dung,
két luan), mé ta dugc quy trinh dir lidu, md hinh va danh gia; c6 thuc nghi¢m
gén véi bi canh that cia ky thi va c6 dbi sanh véi m6 hinh ML pho bien.

Nén trinh bay rd hon c¢éc gia dinh, gi¢i han ap dung (khac truong, khac
nam, thay déi dé thi, chuan nang lyc); mo ta chi tiét hon vé dir lidu, cach luong
héa dic trumg va quy trinh tai ldp; chuin hoa cach trinh bay bang biéu, thuét
ngir va ky hiéu dé tang tinh nhat quan.

Cac bang 4.3 dén 4.29 nén duwoc ban ludn chi tiét hon.

Cac thuat toan nén ding dinh dang kiéu thuat toan, ma gia (Vi du: Thuat todn
trang 39.

Bang 3.1, va Bang 3.2 nén thudc loai Hinh.

Phan 3.8 Dataset nén trinh bay chi tiét hon.

7, N§i dung ludn 4n di dwgc cong bd trén tap chi, ky yéu hdi nghi
khoa hoc nao va gia tri khoa hoc ciia cic cong trinh di céng bo

Cac ndi dung chinh cia nhu cac két qua vé Winner-domain, Winner-
cosin duge c¢ong bd trong [CT1], JCT2] va md hinh hoc kham pha c6 huéng
din truc quan dugc cong bd trong [CT3], [CT4]. Cac cong bd nay c6 y nghia
hd tro tinh méi va d6 tin cay caa két qua nghién clu.

8, Két Inin chung can khing dinh mirc d§ dap dmg cac yéu ciu déi
véi mét ludn 4n tién si. Ban tém tit ludn dn phan dnh trung thanh ndi
dung co ban ciia ludn 4n hay khéng; luin dn c6 thé dwra ra bao vé cip Hoc
vién dé nhan hoc vi tién si dwgce hay khong,
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Luén 4n dap img céc yéu cau co ban ciia mot luan an tién si vé myc tiéu,
n6i dung, phrong phap va két qua; c6 dong gop theo hudng két hop hoc may
va truc quan hoa trong bbi canh khai pha dir liéu gido duc, dong thoi c6 thue
nghiém gan véi két qua ky thi thue té. Ban tom tat, cAu tric luan 4n duoc trinh
bay theo hudng phan anh cac néi dung chinh va dong gép. Véi cac yéu cau
chinh stra, bd sung mot s6 diém nhw da néu, ludn 4n c6 thé dwa ra bao vé cap
Hoc vién.

TpHCM,ngay 30 thdng 03 ndm 2026

Nguwdi nhan xét

PGS. TS. Nguyén Tan Cam



VIEN HAN LAM PANG CONG SAN VIET NAM
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Ha N6i, ngay 23 thang 4 nim 2026

QUYET NGHI CUA
HOI PONG PANH GIA LUAN AN TIEN SI CAP HQC VIEN

Can cir quyét dinh s6 205/QD-HVKHCN ngay 11 thang 03 ndm 2026 ciia Gidm
déc Hoc vién Khoa hoc va Cong nghé vé viéc thanh lap Hoi dong danh gia ludn an
tién si cAp Hoc vién, Hoi dong da hop vao hoi 08git 30 ngay 23 thang 04 nam 2026
tai 291 DPién Bién Phu, Phuong Xuan Hoa, Tp. HCM dé danh gia luan an tién si.

Ho vatén NCS:  Huynh Thi Ngoc Cim

Tén dé tai luan 4n: Tiép cAn hoc méy dé tuyén chon va truc quan hoa dé

huin luyén hoc sinh ddi tuyén

Nganh: Khoa hoc may tinh Mai sb: 948 01 01

Ngudi huéng dan chinh: PGS.TS. Tran Vinh Phuée

HOI PONG DANH GIA LUAN AN TIEN SI CAP HQC VIEN CUA
NCS HUYNH THI NGOC CAM KET LUAN

1. Tinh phii hop ciia tén dé tai va sy khong tring Iip vé ndi dung luan én

- Tén @ tai, noi dung va két qua nghién ciru cua ludn an pha hop véi nganh dao tao
Khoa hoc may tinh, ma s6 9 48 01 01.

- N6i dung cua luan 4n khong trung 13p voi cac ludn an da bao v€ va cac két qua
nghién ciru da cong bd trong va ngoai nude.

- Cac tai liéu tham khao cia luén 4n ¢6 ndi dung phi hop va dé duoc trich dan trong
ludn an.
2. Két qua, ¥ nghia khoa hoc, thuc tién ciia dé tai

Luan 4n nghién ciru, d& xuit cac md hinh ra quyét dinh nham tuyén chon va huan
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luyén hoc sinh ddi tuyén. Céc dong gop chinh cua lun 4n nhu sau:
- Xay dung bb dit liéu vé nang luc thi sinh véi tiép c4n ma tran giai dap va khoi 3D
héi dap nhim tuyén chon va huin luyén hoc sinh doi tuyén.
- Dé xuat thuit toan Winer- domain va Winer -cosin dé tuyén chon hoc sinh do1 tuyén
- Phét trién md hinh hoc kham phéa ¢6 hudng dan truc quan d¢ huan luyén hoc sinh
doi tuyén.
Cac déng gop cia luan an c6 y nghia khoa hoc va thyc tién trong linh vuc khai pha dir
liéu giao duc
3. Nhimg thiéu sét ciia luén 4n, vin dé can bo sung, sira chira
NCS cén tiép thu, ra so4t. chinh sira, bd sung néi dung luén 4n theo y kién déng gép
trong ban nhan xét cua cac thanh vién Hoi ddng va Bién ban cia Hoi dong danh gia luan
an tién si cﬁp Hoc vién trudce khi ndp ludn an cho Thu vien Quoc gia Viét Nam, tap trung
vao cac van dé chinh nhu sau:
- Ra soat, chinh sita luan an vé trinh bay, trich dan lai tai liéu tham khao, dat tén cac
dé muc chuén hoa cac cong thirc bang biéu, céc so @ hinh v& vé thuit toan.
- Ra soat, chinh sira vé& xay dung bo dit liéu bao gom quy trinh, phuong phép, tiéu
chi danh gia, gia tri bo dit liéu cho cong dong
- Ra soat, chinh sira cac mé hinh d¢ xuat vé Winer- domain, Winner- cosin, md hinh
hoc kham phé c6 huéng dan truc quan dé 1am ndi bat cac dong gop cua ludn 4n.
4. Mirc dd dap vmg yéu clu cia lufin 4n tién sivé ca ndi dung va hinh thirc theo cic quy
ché hién hanh vé dao tao tién si ciia B§ Gido duc va Dao tao
Luén 4n caa NCS Huynh Thi Ngoc Cam dap img yéu cau ciia mot luan an tién si
nganh “Khoa hoc may tinh”, ma s6 9 48 01 01 vé ndi dung va hinh thirc theo cic quy ché
hién hanh vé dao tao tién si cia Bo Giao duc va Pao tao va cua Hoc vién Khoa hoc va

Coéng nghé.

s
-

Két ludn:

Két qua bo phiéu danh gia luan 4n clia Hoi dong: 07/07 thanh vién tan thanh.

Ho1 déng két luan thong qua ludn an, dé nghi Hoc vién Khoa hoc va Cong nghé cong
nhan két quad bdo vé va cép b?mg tién si cho NCS Huynh Thi Ngoc Cim
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Quyét nghi nay dugc 07/07 thanh vién Hoi dong biéu quyét cong khai théng qua.

THU KY CHU TICH

TS. Nguyén Tén Né PGS.TS. Nguyén Long Giang

XAC NHAN CUAICGISOBENOCTAO
PHO GIAM POC

Nguyén Thi Trung




VIEN HAN LAM DANG CONG SAN VIET NAM

KHOA HOC VA CONG NGHE VN
HOC VIEN KHOA HQC VA CONG NGHE

*

Ha Néi, ngay 23 thdng 4 nam 2026

BIEN BAN CUA
HOI PONG PANH GIA LUAN AN TIEN ST CAP HQC VIEN

Can cir quyét dinh s6 205/QD-HVKHCN ngay 11 thang 03 nam 2026 ciaa Giam
dbc Hoc vién Khoa hoc va Cong nghé vé viéc thanh 1ap Hoi dong danh gia lun 4n
tién si cap Hoc vién, Hoi dong da hop vao hoi 08 gio 30 phit ngay 23 thang 04 nam
2026 tai 291 Dién Bién Phu, Phuong Xuan Hoa, Tp.HCM dé danh gia luan an tién

si.
Nghién ctru sinh:  Huynh Thi Ngoc Cim
Tén dé tai luan an:  Tiép cin hoc may dé tuyén chon va trwe quan hoa dé
huén luyén hoc sinh doi tuyén

Nganh: Khoa hoc may tinh

Ma s6: 9480101
Ngudi huéng dén chinh: PGS.TS. Tran Vinh Phuéc
THAM DU BUOI BAO VE GOM CO

- DPai dién co s dao tao:
1. TS. Truong Nguyén Vi— Phé Vién trudng Vién Co hoc
- Thanh vién Hoi dong c6 mat: 7/7 thanh vién
1. PGS.TS. Nguyén Long Giang, Chu tich Hoi dong
2. TS. Nguyén Nhur Son, Phan bién 1
3. PGS.TS. Lé Kim Hung, Phan bién 2



4. PGS.TS. Tran Trung Duy, Phan bién 3

5. TS. Nguyén Tén No, Uy vién thr ky
6. PGS.TS. Pham Thé Bao, Uy vién
7. PGS.TS. Nguyén Tan Cam, Uy vién

- Thanh vién Héi déng vang mat: 0
- Dai dién c4n bo huéng dan: PGS.TS. Tran Vinh Phudc
- Cung tham du budi bao vé ¢on cé nhiéu can bd nghién ciru khoa hoc trong va
ngoai Hoc vién.
TIEN TRINH BUOI BAO VE

1. Bai dién co s¢ dao tao, TS. Truong Nguyén Vi, tuyén bd 1y do, gidi thidu
dai biéu va doc quyét dinh s6 205/QD-HVKHCN ngay 23 thang 04 nam 2026 cia
Giam déc HVKHCN vé viée thanh 1ap Hoi dbng danh gia luan 4n tién st cip Hoc
vién cho NCS Huynh Thi Ngoc Cam va d& nghi Chu tich Héi dong didu khién phién
hop.

2, Chii tich Héi ddng, PGS.TS. Nguyén Long Giang, céng bb danh sach thanh
vién ¢6 mit 1a 07, théng qua chuong trinh budi bao vé, @ nghi Thu ky théng bao

cac diéu kién chuan bi cho budi bao vé va doc 1y lich khoa hoc cua NCS.

3. Thir ky Hoi déng, TS. Nguyén T4n Né thong bao cac diéu kién cho budi bao

- Doc 1y lich khoa hoc cia NCS Huynh Thi Ngoc Cam.
- Danhan du 07 nhan xét ¢ia cac phan bién va cac thanh vién HD.

- Lich bao v& ciua NCS di dwoc dang trén Cong thong tin dién ti Hoc vién Khoa

hoc va Cong nghé ngay 01/04/2026.
- Cac gidy to can thiét khac.
NCS Huynh Thi Ngoc Cim ¢6 di cac diéu kién vé thii tuc dé bao vé ludn 4n

trude Hoi dong danh gia ludn an cap Hoc vién.



4. Céc thanh vién hoi ddng va nhitng nguoi tham du thong qua vé 1y lich khoa
hoc va qua trinh dao tao ciia nghién ciru sinh.
5. Nghién ciru sinh Huynh Thi Ngoc Cém trinh bay néi dung Juan an trong 30
phut trurde Hoi dong. Bao cdo cia NCS bao gdm cac nodi dung chinh nhu sau:
— Mg du
— Téng quan v& cac cong trinh khai pha dir liéu gido duc duge lién quan

— Co s¢ ly thuyét kham pha

Dataset nang lirc thi sinh tham gia cac ky thi hoc sinh gioi.

Tiép can hoc may dé chon hoc sinh gioi va doi tuyén.
— Tiép can hoc kham phd ¢6 huong dan truc quan dé huéng dan doi tuyen.

Két Iuan va kién nghi voi két qua nghién ctru cia luén an.

— Trinh bay c4c danh muc céc cong trinh d& cong b6 lién quan dén ndi dung
nghién ctru trong luén an.

6. Cac phan bién doc ban nhan xét va dit cau hoi danh gia luan an cua NCS
Huynh Thi Ngoc Cam
1) Phan bi¢n 1, TS. Nguyén Nhur Son doc nhén xét dénh gia ludn 4n va két luan
(c6 van ban kem theo).

U diém: Noi dung nghién ctru cia ludn 4n c6 tinh img dyung thwe tién, phu
hop véi nganh Khoa hoc may tinh, khong cé tinh trung 13p, tén dé tai pht hop véi
ndi dung dugce nghién clru trong ludn an, cac cong b6 phu hop véi hai két qua chinh:
xay dimg co so dit liéu huan luyén hra chon hoc sinh gidi va phuong phép giang day,

x4y thém md hinh hoc kham pha huéng dan truc quan.

Nhwoc diém: Mt sé phan trinh bay con nhim chwong, nén gop lai mot s6
chuong c6 muc qud it, kién thirc nén tang nén dua vao phan tong quan, tong quan
phai néu ra két lun, cac chuong can n6i rd cac cong trinh trong 4 cong trinh d4 cong

bé. Chi tiét dong gép trong chwong 03 tap trung tao bd dir tidu, cac thuat toan can



trinh bay chuén hon, cac cong trinh cong bd khong dé vao tai liéu tham khao, can
trinh bay r& hon muc 4.31 va chuong 4 ngén gon, 4.31 nén dwa 1én trén va can cé
két qua chinh. Chirong 5 thire nghiém dang con yéu, dit 1iéu con han ché, cén 1am rd
thém van dé so sanh, két ludn van chwa on; nén viét ngan gon hai dong gép chinh.

Phan muc tiéu, huéng phat trién viét ngin gon, chi ra mét s6 huéng kha thi.

A Fat 7 - ;\ ) Eal A r Fa) bl r 1t r ) L
Keét luan: du dicu kién, dat yéu cau, cac cong trinh ding bai toan nghién ciru

cua nghién ciru sinh.

2) Phan bién 2, PGS.TS. Lé Kim Hang, doc nhdn xét danh gid luan an va két luan
(c6 van ban kém theo).

Uu diém: Nghién ciru ¢6 03 dong gop chinh: Xay dung bo dir lidu dataset;
thuat toan winner domain — winner cosin; va mé hinh hoc kham pha; du yéu cau cac
didu kién bao vé.

Nhwoc diém: Can 1am ro bai toan, théu keyword: dataset thuc té, ngit canh
st dung dataset dwa trén nhimg mau nhé, cin 1am 16 van dé xay ra. Lam 15 tinh cép
thiét cua 3 van dé; cac trich van dua vao tir nhimg bai bao c¢6 tinh tring lip nhu: 5-
31; 8-20...Céau tric cac chwong can ra soat lai, 1am rd viée thu thap tai liéu dataset,
md hinh, bai giang, sé lwong dataset con han ché can lam gi cho phihop. Phén déong
g6p 03: chudn héa thém viée trinh bay, mang lai loi ich gi, nén ciu tric lai chuong

05.

Ciu hoi:

+) Lam 16 dataset trong linh vire nay cé ¢ong bd hay chura?

+) Pinh nghia winner domain — winner cosin phan loai theo loai gi, nim &
khu wre nao trong machine learning ?

+) Vé mat dong goép cong ddng: c¢6 thé cong khai ndi dung nghién ciru duoe

hay khong? (cac thuat toan, source code, dir liéu...).



K&t ludn chung: Dap img yéu ciu co ban cua luén an nganh khoa hoc may
tinh, can doc va tiép thu y kién cta phan bién 2.
3)Phan bién 3, PGS.TS. Trin Trung Duy, doc nhan xét danh gia luan 4n va két

tudn (¢6 van ban kém theo)
Un diém: ndi dung luan an phtt hop v6i chuyén nganh khoa hoc may tinh.

Khuyét diém: CAn néu thém két luin chuong, con mét s6 16i chinh ta, bd
sung danh muc tir viét tit va sp xép theo thir tir; bd sung két ludn chuong 1, 2 va
nén thém phén dan nhap; nén hiéu chinh lai cac két luan cho phit hop, cé rit nhicu
15i trinh bay ki hidu toan hoc, trang 44, 46 giai thich thém y nghia, kiém tra phan
phu luc.

Cau hoi:

+) S& luong dataset ¢6 dit chra? Cé phu hop v6i ngilt canh cia cac trudong

khac hay khong ?

+) Thuat toan sir dung trong luan an co uu diém gi so véi cac phuong phap

truyén théng ?
+) Ly thuyét so dd ¢ wu diém gi ? Dya vao dau chon 18, 22 dac trung .
Két lugn: Cac cong bd pho hop voi ndi dung nghién ctru.

NCS Hupnh Thi Ngoc Cam tiép thu ¥ kién nhan xét ciia cdc phdn bién va trd 1oi
ddy dii ciu héi cia cdc uy vién phdn bién.

- V& ¢du tric va hinh thic trinh bay, gép chuong 1 va chwong 2: nghién ciru
sinh tiép thu va hiéu chinh.

- Quy md dataset: thuc té khong thu duge nhiéu mau, chi thu thap trong thoi
gian 03 nam gan nhét, trong pham vi 28 treomg chuyén; mac du dir liéu nhé nhumg
¢6 tinh chon loc cao; vira gidi han thoi gian va pham vi nén dir liéu khong thé lon

hom duoc va trén thé gidi chua ¢6 dataset cong khai.



- Uu diém cua thuat toan va quy trinh tuyén chon: bai toan chon nhiteg em ¢6
tiém nang dya trén sir dung thuat toan c6 giam sat.

- Ap dung Iy thuyét so dd: nghién ciru sinh tiép thu va chinh sira bd sung.

- Huéng phat trién: nghién ciru sinh dang viét thém, b6 sung it nhat ¥ trang.

- Quy trinh xay dung bai giang: do ludn an lién quan nganh Khoa hoc may
tinh khéng mang tinh thién vé gido duc, nén khong trinh bay.

- Cé thé cong khai cong trinh dwoc khéng: cé thé cong bd dataset va cac

phuong phap nghién ciru trong luan an.

7, Cac thanh vién khac trong Hoi ddng dua ra y kién nhan xét; Hoi déng va nhimg
ngudi tham dy dat cau hoi
- PGS.TS. Pham Thé Bio
Béng gop cua nghién ctu sinh 1a phuong phap xay dung bo dit liéu, dat thanh
bai toan chung, xay dimg tiéu chi nén tham khéo y kién trong linh virc gido duc hoc,
nén ¢6 danh gia hoe sinh phé théng. Can ma hoa dix liéu trudce khi xir 1y; chinh sira
mot s6 ndi dung: xem lai tap dir liéu huin luyén irén tip dir liéu winner domain —
winner cosin.
- PGS.TS. Nguyén Tan Cim
Pura ra mét s6 gop y: déng gop chinh la xay dung dataset nén ¢6 tiéu chi, danh
gia cia chuyén gia, d6 phi, can lam & quy trinh. Trinh bay ban luén rét ich bang,
dura ra nhan xét ban tuan. Thuat todn s dung trinh bay theo budc 1, bude 2, bude 3;
nén trinh bay lai theo kiéu bai bao khoa hoc. Bang 3.1, 3.2 13 hinh chir khong phai
bang.

- PGS.TS. Nguyén Long Giang
Luén an van con nhiéu van dé trao d5i vé danh gia giai quyét bai toan lra

chon. Can ra soat lai cac so dd thé hién, so d6 thuét toan.



Lu4n 4n can trinh bay ¢6 dong vé quy trinh xay dung va dac ta bé dir li¢u sau
khi xay dung. Phan trinh bay cac bién qua dai déng va nén ¢6 dong lai

Ciu héi: hai hudng d& xudt hoan toan dua vao y tuong nghién ciru sinh tu
duara ? Co ap dung cho viée hra chon hoc sinh gidi né: chung hay chi dac thu cho
mén tin hoc, co ddc trung khac khong, cin thu thap dir liéw khéc, cAu hoi khéac hay
nhimg dic trung khac? Machine learning diing nhw thé nao? Ding m6 hinh hoc may
la gi?

- TS. Trwong Nguyén Vii

Luan 4n can phai hiéu chinh cach hanh vin, trich dan, nghiém tic trong nghién

ctru; nén dua huéng ma dataset cho moi nguotl truy cap vao, dong gop lon cia luan

an 1a sir dung machine learning cho tép dir ligu nho.

8. NCS Huynh Thi Ngoc Cam tiép thu y kién nhan xét clia cdc thanh vién cia
Hoi déng. NCS tra 181 cac cau hoi cia céc thanh vién Hoi déng

Néu sir dung cho linh vuc khac thi can thay d6i bé dir liéu, ciu hoi ciing nhu
dic tmg cho timg nganh; b dir liéu lic phan hoach da ding machine learning 13y
70% lam dit liéu training va 30% dir liéu dé testing, m6 hinh hoc dung key dé quyét
dinh.

9. Pai dién tap thé huéng din thiy PGS.TS Tran Vinh Phuéc phat biéu y kién
bang van ban.

10. Hoi ddng tién hanh hop riéng dé bau ban kiém phiéu, bé phiéu kin va thao
luan thong qua quyét nghi caa Hoi dong,

1) Bau ban kiém phiéu gom:

- Truéng ban: TS. Nguyén Tén N6

- Uy vién: PGS.TS. Trin Trung Duy

- Uy vién: TS. Nguyén Nhu Son



2) Bo phidu kin va thao luan thong qua Quyét nghi cua Hoi dong.
- Trudng ban kidm phiéu, TS. Nguyén T4n Né cong bd két qua kiém phiéu
(co bién ban kiém phiéu).
- Chu tich Hoi ddng, PGS.TS. Nguyén Long Giang, thong qua Quyét nghi
(co vin ban keém theo).
3) Toém tat nghi quyét cia Hoi dong
3.1. Tinh phit hop cua tén dé (ai va su khdng trimg lap vé néi dung ludn dn
- Tén d8 tai, ndi dung va két qua nghién ciry clia luan an phu hop véi Nganh
d30 tao “Khoa hoc may tinh”, ma sb 9 48 01 017
- N6i dung ciia luan an khong trung lap voi céc ludn an da bao vé va cac két
qua nghién ciru d4 céng b trong va ngoai nude.
- Céc tai liéu tham khao ciia ludn an ¢é ndi dung phi hop va da duoc trich dan
trong ludn 4n.
3.2, Cdc két qua chinh cua ludn dn

Ludn 4n nghién ciru, d8 xudt cac mé hinh 1a quyét dinh nham tuyén chon va huén
luyén hoc sinh ddi tuyén. Cac déng gép chinh cia lugn an nhu saw:
- Xay dung bd dit liéu vé ndng ke thi sinh voi tiép can ma trin giai dap vakhédi 3D
héi dap nhim tuyén chon va huan luyén hoc sinh di tuyén.
- Dé xuit thuét toan Winer- domain va Winer -cosin dé tuyén chon hoc sinh ddi tuyén
- Phat trién md hinh hoc kham pha c6 hudng din truc quan dé huan luyén hoc sinh
doi tuyén.
Cac déng gop cda ludn an ¢é v nghia khoa hoc va thuc tién trong linh vuc khai pha dir
liéu gido duc
3.3. Cdc diém can b6 sung chinh siea truce khi nép ludn dn cho Thu vién

Qudc gia Viét Nam

NCS cén tiép thu, ra soat, chinh sira, bd sung ndi dung ludn an theo y kién déng



gép trong ban nhan xét cua cac thanh vién Hoi ddng va Bién ban cua Héi dong danh
gia luan 4n tién si cip Hoc vién trudc khi ndp ludn an cho Thu vién Quéoc gia Viét
Nam, tap trung vao cac van dé chinh nhu sau:

- Ra soat, chinh sira luan an vé trinh by, trich dan lai tai liéu tham khao, dit tén cac
d& muc chuin ho céc cong thire bang biéu, cic so dd hinh vé vé thujt toan.

- Ra soat, chinh sira vé xay dung bd dit liéu bao gdm quy trinh, phuong phap, tiéu
chi danh gia, gia tri b dit liéu cho cong dong

- Ra soat, chinh sira cac mo hinh dé xuét vé Winer- domain, Winner- cosin, mé hinh
hoc kham pha c6 hudng dan truc quan dé 1am noi bat cac dong gbp cua luan an.

3.4 Mikc dé dap 1ng yéu cdu ciia ludn dn tién sivé ca ngi dung va hinh thicc

- Luén an cua NCS Huynh Thi Ngoc Cam dap img yéu ciu cua luan 4n tién
sf nganh “Khoa hoc may tinh”, ma s6 “9 48 01 01” v& ndi dung va hinh thirc theo
cac qui ché hién hanh vé dao tao tién si cua Bo Gido duc va Dao tao, cia Hoc vién
Khoa hoc va Cong nghé.

- Dé nghi Hoc vién Khoa hoc va Cong nghé cong nhén két qua bao vé va cap
bang tién si cho NCS Huynh Thi Ngoc Cam sau khi chinh sira, b6 sung luan an theo
cac gop y cua Hoi dong.

11. Téng két

- Truémg ban kiém phiéu, TS. Nguy&n T4n N6 cong bé két qua bo phiéu danh
gia luan an.

- Chu tich Hoi déng, PGS.TS. Nguyén Long Giang, doc Quyet nghi cua Hoi
dong.

- Chu tich Hoi déng tuyén bb Héi dong da hoan thanh nhiém vu va trao lai
quyén diéu khién cho Co s¢ dao tao.

- Cac dai biéu va NCS phat biéu y kién.

- Dai dién co s dao tao tuyén bd két thuc budi bao vé luan an tién si.



Bién ban hop Héi ddng nay dwoc 7/7 uy vién Hoi dong biéu quyét cong khai théng
qua.

Budi hop Héi ddng danh gia lun an tién si cap Hoc vién két thic vao lic 11 gio
30 phut, ngay 23 thang 04 nam 2026.

Thwr ky Hoi dong Chii tich Hoi dong

T

TS. Nguyén Tén Né PGS.TS. Nguyén Long Giang
XAC NHAN CUA CO SO PAO TAO
KT. GIAM POC

PHO GIAM BOC

Nguyén Thi Trung




KHOA HOC VA CONG NGHE VN

(Mdu 6-HV-Ban gidi trinh chinh siea, b6 sung cdp HV)

VIEN HAN LAM

DANG CONG SAN VIET NAM

HQC VIEN KHOA HQC VA CONG NGHE

gk

Ip.HCM, ngay 6 thang 5 ndm 2026

BAN GIAI TRINH CHINH SUA, BO SUNG LUAN AN TIEN SI
CAP HQC VIEN

Ngay 23 thang 4 ndm 2026, Hoc vién Khoa hoc va Cong nghé da td chic danh
gia lun an tién si cap Hoc vién cho nghién ciru sinh Huynh Thi Ngoc Cam theo Quyét
dinh s6 205/QD-HVKHCN ngay 11 thang 3 nim 2026 cia Giam déc Hoc vién.

Dé tai: Tiép cdn hoc may dé tuyén chon va truc quan hoa dé huén luyén hoc
sinh ddi tuyén.

Nganh: Khoa hoc may tinh

Ma sb: 9 48 01 01

Ngudi hudng dan khoa hoc: PGS. TS. Tran Vinh Phudc
Theo Bién ban cia Hoi dong, NCS da bd sung va chinh sira luan an cac diém sau

day:
N¢i dung d2 nghi chinh sira, N¢i dung da dugc chinh sira, bo sung
STT = ’ ‘ (Ghi v 56 trang/chwong/muc ... da dwoc

b6 sung

chinh swra)

Npi dung I: (Thay Giang, Thay
Son)

Dé nghi gop chuong 1 va
chuong 2.

Nghién ciru sinh tran trong tiép thu va da gop
ndi dung chuwong 1 va ndi dung chuong 2
thanh:

Chuong 1. Tong quan cac nghién ciru va ly
thuyét duoc lién quan trong lufn an.
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Ngi dung 2: (Thay Giang, Thay
Son, Thay Cam, Thay Duy,
Thay Hung, Thay Bao)

Cau triac, trinh bay, va ngdn ngir
trong ludn an nhu tén cac
chuong muc, trung lap tai liéu
tham khao.

Nghién ciru sinh tran trong cam on Quy Thay
da chi ra cu thé nhimg thiéu sét vé cdu truc,
trinh bay, va ngon ngit trong luan an, NCS tiép
thu va di sira chira trong tat ca cac chuong.

el

Npi dung 3: (Thay N6, Thay
Duy)

Quy md Dataset va cac van dé
li€n quan Dataset.

Theo ly thuyét, cac bai toan khai pha dit liéu
sir dung dataset co nhiéu mau. Tuy nhién, theo
nhiéu cong trinh dugc ludn an tham khéo, cac
bai toan toan du bao dua vao dit liéu gido duc
sir dung dataset khong nhiéu mau, tir vai chuc
dén vai ngan mau. Di véi tiép cén cua ludn
an, néu c6 dataset 16n cling tot. Tuy nhién, véi




nghién ciru ¢é tinh thue tién xa hoi nay, khéng
thé tao dataset 16n vi s6 lugng thi sinh thi méi
14n khong nhiéu va & rai rc ca nude, viée lién
lac thu thap dit liéu rat khé khan. Hai dataset
st dung trong ludn an duge thu thap tir 28
trudmg phd thdéng trong ci nude. Hon nira,
dataset cua tiép can dugc thanh 13p mdi 1an
tuyén chon ddi vién, va ddi trong khéo sat 12
nhitng thi sinh vai ndm gan nhit. $6 lugng
mau it, thue ra khong tré ngai vi ddy 12 bai
foan quyét dinh chon ra mot sb lugng rit ft dé
lam d9i vién so v6i sb lwong tmg vién.
Dataset cia mdn thi nao thi 4p dung cho moén
thi d6. Cac tiép can gidng nhau, nhung khong
thé 4p dung mdt dataset dung chung cho cac
mon va ding chung cho cac ky thi vi dit liéu
thu thap khac nhau, bién ning lyc ciing khac
nhau.

Cho dén nay, luan 4n chira tim thay céng trinh
lién quan dir liéu gido duc co phuong phap
dinh lvong khach quan hay dénh gia 46 tin cay
cta Dataset. Luan 4n nay da dé xuit phuong
phap dinh lugng khic quan dataset. Vén dé
danh gia d¢ tin cdy cua Dataset s& duge nghién
ctru dé phét trién tiép.

Néi dung 4: (Thay Giang, Thay
Hung)

Cén trinh bay cb dong v& quy
trinh xay dung bé dir liéu, vén
dé dinh lwong gia tri cia céc
bién.

Quy trinh thiét lap dataset dirgce trinh bay trong
hinh 2.1.

Céc tiép can ma trdn hdi dap va khdi 3D hoi
dap dinh hrong khéch quan céc gia tri cia tap
bién ning lyc va gid tri cac bién cua vector
nang luc trong khéng gian nang lyc nhiéu
chiéu.

Npi dung 5: (Thay Giang)

So sanh mdé hinh Winner-
domain trong ludn an véi cic
md hinh trong [106] va [107]

Céc tai liéu tham khao [106] va [107] la cac
cong trinh cOng bd ctia luan an. Ludn 4n da
didu chinh cach viét, trong d6 cdc cong trinh
cua ludn 4n cong bd khong xudt hién trong
muc Tai liéu tham khéo.

Npi dung 6: (Thay Duy, Thay
Hung)

Quy trinh tuyén chon va huén luyén doi vién
d6i tuyén, khong phai 1a du do4n ma 1a mot
| quy trinh téng hop tlr viéc chon dé huan Juyén




Uu didm cia thuft todn Winner-
domain va quy trinh tuyén
chon.

dwoc nghién ctu theo nhu cau thuc tién va da

¢6 két qua 14 2 nam lidn Trudong HMD tir mot
trudng phidu nam lién trude day khong co
hoéc ¢o rét it ddi vién thing glax Tin hoc cAp
quéc gia, nay tré thanh trl.rcmg théng nhiéu glal
hoc sinh gidi Tin hoc cap quoc gia, s0 v&i sb
doi vién dy thi la 100% thing giai. Tiép can
cua luan 4n a chon ding, da, khong phim, sdn
sang b6 lai nhing mg vién ¢ it kha nang horn,
chir khéng ap dung du bao. Quy trinh tuyén
chon doi vién dugce trinh bay trong hinh 4 2.
Hau hét cac phuong phap kinh dién (theo Théy
Hung) déu ap dung cho bai toan dy bao va
ding ti 1& dung / sai dé so sanh vé gia tri khoa
hoc. Luén an phét hién nhu ciu thue tién cua
Tru’cmg, 4p dung khoa hoc mdy tinh & giai
quyet bai toan thye tién coa Trudng va vi loi
ich cta Truong nhu TBT dé chi dao nghlen
ciru khoa hoc 1a phai glal bai toan thuc tién vi
nhan dan, danh gid bang két qua thye tién
(khoa hoe vi nhén sinh). Do do, ludn an da dé
xudt thuat toan Winner-domain dé giai quyét
yéu cau thuc tiZn, chua so sanh véi cac thuat
toan khac vé phuong dién khoa hoc. Thuét
toan Winner-domain s& dugc nghién et thém
dé so sanh véi cac thuft toan khac vé phuong
dién khoa hoc (khoa hoc vi khoa hoc). NCS
tiép thu cac y klen cia Quy Thay va s& nghién
ciru phat trién v& phuong dién khoa hoc.

Npi dung 7: (Thiy Duy)

Viéc ap dung L thuyét so dd va
Ly thuyét tai nhan thirc trong
thiét k& bai giang truc quan
duge cy thé héa nhu thé nao dé
phit hop voi dac thu mén Tin
hoc? Cac vin dé nay cling can
duge lam r& trong ndi dung

hozc phan két luan ctia Ludn an.

Ly thuyet soddvaly thuyét tai nhén biét dugc
ding dé xay dung quy trinh bai glang va cac
md hinh bai glang Theo co ché tiép nhan
théng tin va kién tao tri thirc cia con ngudi thi
Bai giang bang hinh 4nh 3D doi hoi tai nhan
biét cha nao bd it nhét. Céc ly thuyét nay duoc
cu thé hoa trong bai giang théng qua phuong
phép ma ngudi hudéng dan (nguoi thay) tai cac
hinh 4.2, 4.3, 4.4.




Npi dung 8: (Thiy Duy)

NCS nén bd sung thao ludn/giai
thich cho cac biéu thire todn hoc
tlr trang 44-46.

Nghién ciru sinh tiép thu ¥ ciia Thiy va dé bo
sung giai thich cic biu thic toan hoc trang
44-46.

Vi cac hdi dap khao séat nang lhuc phi hoc tap
hoan toan dinh tinh. Ludn 4n di dé xut cac
biéu thirc nay dé dinh lugng mot cach khach
quan cac gid tri cta cdc true bién nang luc phi
hoc tip va gia tri cac bién ning lwc phi hoc tép
cta tung vector bifu dién nang luc cia thi
sinh/hoc sinh.

Npi dung 9: (Thiy Duy)
NCS c¢6 dang giri dang clng
trinh méi, theo huéng phat trién

tiep dén ctua Luén an?

Nghién ciru sinh dang viét thém bai méi lién
quan dén ndi dung cia luén 4n chua submit.
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N§i dung 10: (Thiy Duy)

Vige ap dung Ly thuyét so 86 va
Ly thuyét tai nhan thic trong
thiét ké bai giang truc quan
duge cu thé héa nhu thé nao dé
phit hgp voi dac thi mon Tin
hoe? Céc van dé nay ciing cén
duge lam ro trong ndi dung

hozc phan két lugn ciia Luan an.

Ly thuyét so d va ly thuyét tai nhan biét dugc
&p dung vao cac quy trinh xay dyng bai gidng
(trang 98) va xiy dung thudt todn danh gia
hiéu ning hudng din cua giang vién (hinh
4.5).

C#u héi cia Thiy lién quan nhiéu vé khoa hoc
gido duc, fudn an cta em thugc nganh khoa
hoc mdy tinh nén em xin phép khong trinh bay
chi tiét noi dung nay.

i1

Ngi dung 11: (Thdy Giang,
Thay Son)
Tai liéu tham khao

Mb hinh Winner-domain trong lun an chinh
la mé hinh da trinh bay trong cac bai bdo, Tuy
nhién, ludn 4n d4 dua nhim cac céng trinh ndy
vao muc tai lidu tham khio [106], [107].
Nghién ctru sinh trdn trong cam on Quy Thay
nhic nh& va chuyén cac cbng trinh ndy vao
muc Cong trinh cdng bd.

Lu4n 4n d3 tham khao 124 tai liéu, trong d6 ¢
68 tai liéu v& khoa hoc may tinh va 56 tai ligu
khoa hoc may tinh xuyén nganh vao gido duc
véi nhitng nghién ctru dya vao khai pha dir
lieu giao duc (EDM: Educational Data
Mining). V& thoi gian xudt ban, ludn 4n da
tham khéo 25 tai liéu xuit ban trong thoi gian
2021-2025.
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Noi dung 12: So sénh voi cac
cong trinh khoa hoc may tinh
khac. (Thiy Duy, Thiy Son)

Thudt todn va quy trinh tuyén
chon hoc sinh vao ddi tuyén
dwoc d& xuét cé uu diém gi so
vGi phuong phap truyén thong,
va muc dd c¢al thién d6 chinh
xdc trong viéc dy doan hoc sinh
dat gidi cAn dwgc nhdn manh
trong Ludn an

Khi thuc hién nghién ctu dé lam ludn an,
Nghién ctru sinh da ¢ gang tim kiém cdc céc
cong trinh tuong tw dé hoc 1p va so sanh. Tuy
nhién, cho dén nay, Nghién ciru sinh vAn chua
tim thdy céng trinh nio cé cing muye tiéu. Hau
hét nhitng cong trinh nghién ciu Gng dung
khai phé dir liu gido duc EDM (Educational
Data Mining), tap dit liéu duoc phan hoach
thanh 2 mién dé thuc hién nhiing bai toan dir
bao nhur du bao két qua hoc tap caa hoc sinh,
du bdo nhing trudng hop hoc sinh s&€ bo hoc
dé can thiép som, v.v.. . Trong khi 6, luin an
d& xuft nghién ciru theo nhu cau thuc tién cia
trudmg va vi trudng (nghién ciu theo nhu cau
thyc tién, vi nhan dan) véi bai toan chon thi
sinh chir khong phan hoach tap tmg vién thanh
2 tap dé gan nhan, Do d6, Nghién ctru sinh
khéng ¢6 ¥ dinh so sanh cac thudt todn cia
nhirng bai toan khong cing muc tiéu khong
cing cach tiép can. Tuy nhién, trong thyc
nghiém, Nghién ciru sinh ciing da ap dung thu
nghiém thyc 1€ mé hinh Random Forest dé
xem két qua.

So voi phuong phép truyén théng, két qua
thire tidn cho thdy ring céc tiép c4n tuyén chon
hoc sinh vao do1 tuyén Két hop véi huén luyén
theo phuong phap hoc kham pha cé huéng dan
true quan do Judn 4n xdy dung da ning tim
ctia Truomg tir két qua khong c6 thi sinh dat
oi4i hosc chi 1-2 giai cita nhiéu nam trudc
thanh trudng c6 100% doi vién dat giai mbi
nam. Ludn an khéng thuc hién dyu dodn hoc
sinh dat giai d& chon ma tiép cdn cua ludn an
la chon dUng, chon dd, khong chon nham
ngudi. Do d6, thwre té c6 rét nhiéu hoc sinh gidi
bi loai ra, khong duge chon vao doi. Két qua
thue tién da chimg minh tinh ding cia tiép can
Winner-domain két hop Winner-cosin va Hoc
kham pha c6 huéng dén tryc quan (Bang 4.31)




Nghién ctru sinh tran trong cam on Quy Thay trong Hoi dong danh gi4 luan én
tién si cdp Hoc vién da gop ¥ va tao co hoi cho NCS hoan thién luan an caa minh.
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