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LOT CAM DOAN

T6i cam doan luan an: "Tiép can hoc may dé tuyén chon va truc quan
hoa dé huan luyén hoc sinh doi tuyén" la cong trinh nghién ctru cia chinh minh
dudi sy hudng dan khoa hoc cua thﬁy PGS.TS. Tran Vinh Phuéc. Luin 4n ¢6
str dung tai liéu tham khao tir nhiéu ngudn khac nhau véi cac dit liéu trich din
duoc ghi rd ngudn gde. Cac két qua nghién ciru cta toi duge cong bd chung véi
cac tac gia khac da duoc sy nhat tri cua dong tac gia khi dua vao luan an. Cac
sb lidu, két qua dugc trinh bay trong luan an 1a hoan toan trung thyc va chua
tirng dugc cong bd trong bat ky mot cong trinh nao khac ngoai cac cong trinh
cong bd cua tac gia. Luan an duogc hoan thanh trong thoi gian t6i lam nghién
cuu sinh tai Hoc vién Khoa hoc va Cong ngh¢, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam.

Ha Noi, ngay 31 thang 01 nam 2026

Tac gia ludn an
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LOI CAM ON

Luén an tién si dugc thuc hién tai Hoc vién Khoa hoc va Cong ngh¢ thudc
Vién Han 1am Khoa hoc va Cong nghé Viét Nam, dudi sy hudng dan khoa hoc
tan tinh cua Thay PGS.TS Tran Vinh Phudc. Tac gia kinh trong va chan thanh
biét on sdu sic quy thay co giang vién va chuyén vién cua Hoc vién Khoa hoc
va Cong nghg, Vién Co hoc va Tin hoc Ung dung, Vién Cong Nghé Thong Tin
di truyén dat nhimng kién thirc quy bau cling nhu hd tro trong qué trinh hoc tap
va nghién ctru. Dac biét, tic gia kinh giri 10i cam on dén Thay TS. Truong
Nguyén Vi, Vién truong Vién Co hoc va Tin hoc tng dung - Vién Han lam
Khoa hoc va Cong nghé Viét Nam va Thiay PGS.TS Tran Vinh Phudc, da tin
tinh huéng dan va hd tro tac gia trong sudt qua trinh nghién ctru va thyc hién
luan an nay.

Tac gia tran trong cam on Ban Lanh dao Vién Cong nghé Thong tin, Vién
Co hoc va Tin hoc Ung dung, Ban Giam d6c Hoc vién Khoa hoc va Cong nghé,
Phong Pao 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 sd vat chat, ngudn hoc liéu va céc thi tuc hanh chinh
cho tac gia trong sudt qué trinh hoc tp, nghién ctru va hoan thanh luan an nay.

Tac gia chan thanh cam on Ban giam hi¢u Truong THPT chuyén Huynh
Man Pat da ludn dong vién, giup dd tac gia trong cong tac dé tac gia chuyén
tam vao viéc nghién cru va hoan thanh luan 4n, tran trong cam on thay cb gido
13 huan luyén vién d6i tuyén hoc sinh gioi cp qudc gia mon Tin hoc va cac em
hoc sinh ctia mot sb trudng trung hoc pho théng chuyén da hd tro 1am khao sat
dé tac gia thuc nghiém két qua nghién ctru cua luan an. Tac gia giri 16i cam on
sau sac dén gia dinh, chéng va con, da luon bén canh hd tro, dong vién va tao
diéu kién thuén loi cho tac gid hoan thanh luén an. Cudi cung, tdc gid cam on
cac ban cung NCS da ludn chia sé, trao ddi, thao luan trong qua trinh hoc tap
va nghién ctru.

Ha Noi, ngay 31 thang 01 nam 2026

Tac gia luan an

Huynh Thi Ngoc CAm
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MO DAU
1. Ly do chon d@ tai

Hﬁng nam, B6 Gido duc va Pao tao Viét Nam to chirc ky thi hoc sinh
gidi cap qudc gia danh cho hoc sinh cac trudng trung hoc phd thong tham du
theo tirng mon hoc nhu Tin hoc, Toan hoc, Vat 1y, Hoa hoc, Sinh hoc, v.v. Bé
chuan bi cho ky thi nay, cac truong trung hoc phd thong thanh lap doi tuyén
hoc sinh gioi cho ting mdn va phan cong mot gido vién phu trach voi vai tro
huin luyén vién. Huén luyén vién co trach nhi€ém tuyén chon cac hoc sinh du
ning lyc vao d6i tuyén va td chire boi dudng, huin luyén chuyén sau theo yéu
cau cta ky thi trude khi cac doi tuyén tham gia du thi.

Nhiéu nim qua, huan luyén vién tuyén chon ddi vién bang cac cudc thi
tuyén theo chuyén moén va huan luyén d6i vién theo phuong phap truyén thong
v6i nguoi day 13 trung tdm. Két qua 1a nhiéu truong khong nhan dugc hoic
nhan duoc rat it giai hoc sinh gidi cAp qudc gia. Phan tich két qua con nhan thay
c6 mdt vai hoc sinh gioi c6 két qua tot khi thi tuyén vao doi ciing nhu khi duoc
huan luyén nhung khong thanh cong tai ky thi hoc sinh gidi cip qudc gia. Do
d6, hau hét cac huan luyén vién cia cac trudng déu mudn cé phuong phap va
quy trinh tuyén chon d6i vién mot cach khoa hoc va phuong phap huin luyén
phu hop voi nhitng yéu cau cua ky thi.

Trudc yéu cau vé thanh tich cua truong, mdi huan luyén vién phai giai
quyét cac thach thiec:

- Lam thé nao hiéu duogc cac yéu tb nang lyc cia mot thi sinh can co dé

du thi mot mén hoc cua ky thi hoc sinh gioi cap qubc gia?

- Lam thé nao dé tuyén chon ding hoc sinh gioi c6 nang luc dap tng

dung yéu cau cua ky thi hoc sinh gioi cap qudc gia?

- Ap dung phuong phap nao dé huan luyén nang cao ning luc cua doi

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

Nhitng nim gan day, khoa hoc may tinh dd xuyén nganh vao gido duc
nham nang cao chat lwong gido duc. Tiép can hoc may dé khai pha di liéu gido
duc dang dugc phat trién manh véi cac bai toan chinh: (1) Phan ting hoc sinh
theo ning luc tao ra nhimg nhom cé ning luc twong duong dé ap dung céac
phuong phap giang day méi; (2) Du bao két qua giao duc cia co s gido duc
dé diéu chinh quan 1y nham cai thién két qua day va hoc; (3) Du bao két qua



hoc tap cua tung hoc sinh dé can thi¢p va ngan chdn sém viéc bd hoc. Tuy
nhién, chua c6 cong trinh nghién ctru tuyén chon hoc sinh gioi vao doi tuyén.

V& phuong phap huan luyén, Bo Gido dyc va Pao tao dang ddy manh du
an STEM trong cac chwong trinh pho thong nham hudng t6i giang day két hop
cac mon khoa hoc (science), cong nghé (technology), k¥ thuat (engineering) va
todn (mathematic) vdi nguyén ly co ban 1a dat ngudi hoc vao trung tdm cua qua
trinh day va hoc. Muc tiéu cia STEM khong phu hop vé6i viéc huan luyén doi
tuyén theo timg mon hoc. Hoc kham pha c6 hudéng din (guided-discovery
learning) phu hop dé huan luyén doi tuyén vi doi vién can duoc phat trién tinh
doc 1ap trong tu duy va trong hoat dong hoc tap dé tham du ky thi hoc sinh gioi
cap quéc gia.
2. Muc tiéu ciaa luian an

Muc tiéu chung ciia luén an: Luin 4n xay dung quy trinh tuyén chon
ddi vién doi tuyén hoc sinh giéi mén Tin hoc cia mot trudng trung hoc phd
thong va huan luyén doi tuyén dé tham du ky thi hoc sinh gioi cap qudc gia véi
ky vong thing duoc nhiéu giai, dwa trén tiép can hoc may va truc quan hoa dir
li¢u trong khoa hoc may tinh.

Pé thuc hién muc tiéu ndy, luin an xdy dung quy trinh thanh lap doi
tuyén du thi hoc sinh gioi cip qudc gia moén Tin hoc theo cac bude sau:

- Bude 1: Tuyén chon tir hoc sinh gidi ctia cac 16p dé thanh 1ap doi

tuyén v6i sb lugng phu hop.
- Budc 2: Huln luyén chuyén sau cho doi tuyén tiém niang dé nang cao
trinh 46 chuyén mén va k¥ ning du thi dau giai.

Trién khai muc ti€éu chung theo cac budc trén, luan 4n da phan tich thanh
cac noi dung nghién ciru cy thé nhu sau:

- Néi dung 1: Phan tich cac yéu t6 nang lyc ctia nhiing thi sinh thing giai
(winners) va nhitng thi sinh khong thang giai (nonwinners) trong nhiing
ky thi vira qua dé mo hinh hoa toan hoc mdi ngudi nhur mot vector toan
hoc trong khong gian nhiéu chiéu, mdi chiéu biéu dién nhu mot bién dic
trung nang luc. Vi tinh chat va ndi dung thi cta cac nam thuong cé thay
d6i, luan 4n thu thap dir li€u cta nhiing thi sinh da dy thi hoc sinh gidi

cap qudc gia 3 nam gan nhat dé thiét ké dataset cho tiép can hoc may.
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Néi dung 2: Xay dyung thuat toan va quy trinh tuyén chon hoc sinh vao
d6i tuyén hoc sinh gioi mon Tin hoc ctia mot trudng trung hoc phd thong
dé tham du ky thi hoc sinh gi6i cdp quéc gia mon Tin hoc. Luan an ap
dung tiép can hoc may voi dataset dugc thanh 1ap boi ndi dung 1 dé thiét
ké quy trinh tuyén chon doi vién doi tuyén hoc sinh gidoi mén Tin hoc.

Ngi dung 3: Xay dung mo hinh hoc kham pha c6 huéng dan bang k¥
thuat tryc quan c6 danh gia hiéu ning cua timg bai giang d6i véi doi

tuyén va giao vién.

3. Poi twong nghién ciru cia luan an

Ning luc cua céc thi sinh thudc cc truong trung hoc phd thong da timg
tham du ky thi hoc sinh gioi cap qubc gia mon Tin hoc.

Dit liéu gido duc (Educational Data) vé ning lyc hoc sinh.

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

Ly thuyét hoc tap va mo hinh hoc kham phéa (DL: Discovery Learning)

Nguyén 1y tiép nhan va kién tao kién thtrc ctia con ngudi (hoc sinh).

4. Pham vi nghién ctru ciia luan an

Dit liéu nghién ctru lién quan dén cac doi vién doi tuyén ctua mot sb
trudng trung hoc pho thong da tham du ky thi hoc sinh gioéi cap qubc gia
mon Tin hoc trong vai nim gan ddy, gdm nhing d6i vién thang giai va
nhitng d6i vién khong thang giai.

Pic trung niang lyc hoc sinh gdm nhiing dic trung hoc tap (learning
features) va nhiing dac trung phi hoc tap (non-learning features) trong
pham vi nhitng dir liéu khong lién quan dén nhimng ndi dung riéng tu cia
nguoi dugce kho sat.

Mo hinh hoc khdm pha ¢6 huéng dan bang k¥ thuét truc quan - ap dung
thr nghiém cho ddi tuyén Tin hoc ctia mot trudng trung hoc phd thong.

5. Phwong phap nghién ciru

- Phuwrong phdp phan tich - tong hop. Phuong phap phén tich duoc ap dung

dé phan tich nang lyc ctia mdi hoc sinh nhu 1a mét vector dic trung nang
lwc nhiéu bién, trong d6 c6 nhirng bién tac dong bai yéu té hoc tap &
truong (learning factor) va nhitng bién tic dong bai yéu t6 phi hoc tap

(non-learning factor) khong do hoc & truong ma lién quan cé nhan, gia
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dinh hoc sinh va méi truong xa hoi. Phuong phéap phan tich va tong hop
con duoge 4p dung dé cdu tric bai huéng dan cho ddi vién giai cac bai
toan theo md hinh hoc kham pha c6 hudng dan bang ki thuat truc quan.
Phuwong phap mo hinh hoa todan hoc. Phuong phép mo hinh hoa todn hoc
duoc ap dung dé mé hinh hoa ning luc cia mot hoc sinh nhu mot vector
dic trung nang lyc trong khong gian nang lyc nhiéu chiéu, mdi chiéu cua
khéng gian niang luc biéu dién mot yéu t6 ning luc duge khao sat nhu 1a
mot bién dic trung nang lyc ciia hoc sinh.

Phuwong phap hoc may. Luan an ap dung phuong phép hoc may c6 giam
sat va dé xuét thuat toan Winner-domain dé tim ra nhimg tmg vién c6
nhiéu kha ning thing giai quoc gia.

Phwong phdp cdy quyét dinh. Luan an ap dung phuong phap cay quyét
dinh voi thuat toan twong dong cosin (Cosin Similarity) dé quyét dinh
chon vao doi tuyén nhitng tmg vién c6 nhiéu kha ning thing giai.
Phwong phdp todn hoc. Phuong phap toan hoc dugc ap dung dé xay dung
tap dir liéu dataset, dinh luong nhitng hoi dap khao sat dinh tinh va giai
cac bai toan khi ap dung céc tiép can Winner-domain va Winner-cosin,
cling nhu tinh hiéu ning cua tirng bai giang huan luyén doi.

Phwong phdp Idp trinh. Phan mém Python duogc str dung dé thiét lap
chuong trinh phan chia ngau nhién dataset, chuong trinh x4y dung cic
Winner-domains, tim Winner-domain tot dé tuyén tmg vién vao doi
tuyén va tim tuong dong cosin dé chon g vién vao doi tuyén.

Phwong phdp khdo sat. Phuong phap khéo sat duoc ap dung dé xay dung
bd cau hoi (Questionnaire) va Web Google Forms dugc sir dung dé thu
thap dir liéu nang lyc ctia nhitng thi sinh da du thi hoc sinh gioi cap qubc
gia mon Tin hoc tir nhitng nim trudc gdm nhiing thi sinh di thang giai
va nhirng thi sinh khong thang giai.

Phuwong phap thuc nghiém. Phuong phéap thyc nghiém duoc ap dung cho
thuat toan Winner-domain va thuat toan Winner-cosin véi cay quyét dinh
dé chon do6i vién doi tuyén mon Tin hoc cia mot trudng trung hoc phé
thong dua trén dataset déc trung nang luc cia cac winners va nonwinners
da tham dy ky thi hoc sinh gioi cap qudc gia mon Tin hoc cac nim hoc
2020-2021, 2021-2022, 2022-2023, 2023-2024.



6. Cac dong gop cua luin an

Luan 4n c¢6 muc tiéu 1a xay dung quy trinh tuyén chon d6i vién va huin
luyén d6i tuyén mén Tin hoc ctia mot trudng trung hoc phd thong dé tham dy
ky thi hoc sinh gidi cap quéc gia véi ky vong thing duge nhiéu giai, da ap dung
cac tiép can hoc may trong khoa hoc may tinh dé khai pha dir 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 goép 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 nang luc hoc sinh, dic biét 1a nhing
yéu to phi hoc tip, dé bién soan cau hoi khao sat bang ngdén ngir don
gian, d& hiéu v&i yéu cau hoi dap dinh tinh don gian dé nguoi duoc khao
sat cO thé tra 101 nhanh chong bang mot dau X cho mdi ciu. Nguoi duoc
khao sat khong bi phién phtic vé nodi dung va khong mat nhiéu thdi gian
dé hoi dap.

- T ié'p can thanh lap cdc bién dic trung nang lwc va dinh luong cac hoi
ddp khdo sat dinh tinh. Luan an da dé xuat tiép can ma tran hoi dap va
khéi 3-D hoi dap dé luong hoa cac hdi dap hoan toan dinh tinh ctia nhitng
nguoi duoc khao sat. Tiép can ma tran hoi dap va khéi 3-D hoi dap duoc
ap dung dé xac dinh cac gia tri ctia nhiing tap bién trong khong gian ning
luc va cac gia tri dic trung ning luc cia ngudi duoc khao sat, dugc biéu
dién nhu vector trong khong gian ning luc nhiéu chiéu.

- Dataset. Luan an di thanh 1ap 2 datasets tir dir liéu ning luc ciia mot sb
thi sinh d4 tham gia ky thi hoc sinh giéi cap qudc gia mén Tin hoc nhing
nam trudc, gém: Dataset 2024 dugc thanh 13p tur dit 1iéu nang lyc cua
mot sb thi sinh ky thi ndm hoc 2020-2021, 2021-2022, 2022-2023, va
Dataset 2025 dugc thanh 13p tir dit liéu nang luc cua mot s6 thi sinh ky
thi nam hoc 2021-2022, 2022-2023, 2023-2024. Trong céac datasets, moi
mau biéu dién nang lyc mot thi sinh, mdi truong biéu dién mot bién dac
trung ndng luc cua céc thi sinh, tuong trng vé1 mot cau hoi khéao sat.

6.2. Két qua nghién ciru ndi dung 2
Luan 4n da dé xuit tiép can Winner-domain xac dinh ving ning luc cua

cac thi sinh thang giai (winners) trong khong gian nang lyc nhiéu chi€u dé xac



dinh mién nang lyc co tiém niang thang giai hoc sinh giodi cdp qudc gia mon Tin
hoc. M6 hinh nay duoc cong bé tai cac cong trinh [CT1] [CT2]. Luén an ciing
da xay dung ciy quyét dinh véi thudt toan Winner-cosin (Cosin Similarity) dé
quyét dinh chon vao ddi tuyén nhitng ing vién c¢6 ning luc cao nhét trong cac
Winner-domains tot.

6.3. Két qua nghién ciru ndi dung 3

Trén co sd nhitng nguyén 1y hoc kham pha c6 huéng dan, ludn an da dé
xuat mo hinh hoc kham phé c6 huéng dan bang k¥ thuat truc quan dé huén
luyén doi vién doi tuyén mon Tin hoc trude khi tham du ky thi hoc sinh gioi
cap qudc gia. M6 hinh nay dugc cong bd tai cac cong trinh [CT3] [CT4]. M6
hinh hoc kham pha c6 hudng dan bang k¥ thuat truc quan khong chi dé cao vai
tro trung tdm cua nguoi hoc trong hoat dong day va hoc tai co sé gido duc ma
con 4p dung tiép can ki thuat truc quan dé thiét ké bai giang. Luén an da dé
xuat tiép can danh gia hiéu ning ctia mod hinh hoc kham pha c¢6 huéng dan bang
k¥ thuat truc quan dbi v6i timg bai giang ctia thiy hudng dan.

7. Céu tric ludn an

Lu4n 4n dugc thiét ké gdm phan mé dau, nim chuong ndi dung, va phan
két luan. Cubi ludn an 1a danh muc cac cong trinh cta tac gia duoc cong bd
quéc té, danh muc céc tai liéu tham khao va phu luc thuc nghiém. Cu thé, ndi
dung ciia cac phan dugc tom tit nhu sau:

Phan mé dau: Luin an gi6i thiéu bdi canh phat sinh dé tai véi 3 thach
thirc dé nghién ciru. Sau khi xac dinh muc tiéu nghién ctru, ndi dung nghién
ctru, luan 4n dinh hudng nghién ctu qua cac phuong phap nghién ctu. Cubi
chuong, ludn 4n tom tat cac két qua dat duoc cta nghién ctu.

Chuong 1 trinh bay tong quan vé cac tiép cin khai pha dir liéu gido
duc duoc lién quan trong ludn 4n: Luan 4n khao sat tong quan nhiing tai liéu
va cong trinh nghién ctru ¢6 lién quan dén cac chu dé khoa hoc dugc ap dung
trong nghién ciru cia ludn an gdm cac tiép can hoc may c6 giam sat ap dung
trong céc bai toan khai pha dir li¢u giao duc.

Chuong 2 trinh bay co sé¢ 1y thuyét hoc kham pha: Luan an nghién
clru tong quan vé cac phuong phap hoc va nguyén 1y truc quan hoa, dic biét 1a

mo hinh hoc kham pha c6 huéng dan dé dé xuat mo hinh hoc kham pha cé



huéng dan truc quan ap dung vao viéc huin luyén doi tuyén dy thi hoc sinh
gidi cap qubc gia mon Tin hoc.

Chuong 3 thiét ké dataset ning lwe thi sinh tham gia cac ky thi hoc
sinh gi6i: Dataset duogc thiét ké theo quy trinh: phan tich dic trung nang lyc >
mo hinh héa toan hoc cac dic trung nang lyc = thiét ké bo cau hoi khao sat >
thu thap va tién xur Iy hdi dép dinh tinh = lugng héa cac hdi dap = dinh luong
cac tap bién ning luc cta khong gian ning luc va dinh luong cac dic trung
nang lyc ctia mdi nguoi duge khao sat > thiét 1ap dataset. Nhitng cau hoi khao
sat don gian, tra 16i nhanh dé nhan duoc hop tac ctia ngudi dugce khao sat. Luan
an da dé xuat tiép can ma tran hoi dap va khéi 3D hoi dap dé luong hoa céc
bién dic trung ning luc tir cac hoi dap dinh tinh ctia nguoi duoc khao sét.

Chuong 4 trinh bay tiép cAn Winner-domain va Winner-cosin tuyén
chon d6i vién ddi tuyén hoc sinh gi6i: Luan an dinh nghia mién khong gian
dic trung ning luc cta nhitng thi sinh timg thing giai hoc sinh giodi cap quc
gia mon Tin hoc (Winner-domain), dugc xac dinh boi trong tam, ban kinh va
goc hudng trong khong gian dic trung ning luc nhiéu chiéu. Luan 4n phan
hoach ngdu nhién dataset nhiéu lan dé thiét 1ap nhiéu Winner-domains, kiém
chimg bang tiép can hoc may c6 giam sat, va dwa vao cac confusion matrix ctia
chiing dé chon ra cac Winner-domains t6t. Luan 4n ciing dé xuat 4p dung thuat
toan Winner-cosin vao cdy quyét dinh dé chon nhiing g vién trong mién ning
luc cta cac Winner-domains tot vao doi tuyén tham dy ky thi hoc sinh gioi cap
qudc gia mon Tin hoc.

Chuong 5 trinh bay tiép cin hoc kham pha c6 hwéng din trwe quan
dé huin luyén ddi tuyén: Luan an nghién ciru cac phuong phap hoc, phan tich
cac uu diém cia ting phuwong phap dé dé xuat mé hinh hoc kham phé c6 hudng
dan truc quan thich nghi v6i sy phat trién manh mé& va rong khip cia internet
cung cac ngudn dit liéu phong phu va céng cu thong minh. Luan 4n d3 xay dung
quy trinh thiét ké va danh gia bai giang ap dung cho mé hinh hoc kham pha c6
huéng dan tric quan va ap dung thue té vao viéc huan luyén doi tuyén hoc sinh
gi0i mon Tin hoc ctia mot truong phd thong.

Phin két ludn: Luin 4n tom tit cac dong gop chinh cua tac gia trong

luan 4n va nhitng ndi dung sé& phat trién tiép theo.
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CHUONG 1. TONG QUAN VE CAC CONG TRINH
KHAI PHA DU LIEU GIAO DUC 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 tip, ngudi day va phuong phap giang day, dong thoi
lién quan dén viéc quan 1y co s& vat chat phuc vu hoat dong giang day, hoc tap
va sinh hoat chuyén mén. Nhitng nim gan ddy, su phat trién nhanh chong cta
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 ctia ngudi day va qua trinh hoc
ctia ngudi hoc. Trong khi d6, nhiéu co sd gido duc tai cac dia phuwong van con
duy tri phuong phap giang day véi nguoi day la trung tam, ngudi 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 sy chuyén
bién qua nhanh ctia cong nghé va cua xa hoi dang dit ra cho nhirng nguoi quan
1y gido duc nhiéu thach thirc. Cac co s gido duc khong thé duy tri cac phuong
phéap 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 chy dé danh gia hoat
dong gido duc thong qua két qua diém sb cta 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 ciia ngudi day, ciia co s vat chét, hoic phat
hién va hd trg ngudi hoc trude nhitng tac dong cua xa hoi [1].

Tinh trang hoat dong cta 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. Nhimng véan dé
phat sinh trong gido duc, ddc biét la van dé thanh tich gido duc cila cac truong
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 st trong hoc
tap va bo hoc clia nguoi hoc dang 14 van dé birc xtic ma nhitng ngudi quéan 1y
can tim nguyén nhan dé khic phuc [2, 3]. Trong khi d6, khai phé dit liéu gido
duc c6 thé dy béo nhirng khuynh hudng két qua gido duc, nhitng tinh hudng c6

thé xay ra nhu tinh trang sa sat hoc tap cua nguoi hoc [1, 4].



1.2. Khai pha dir li¢u gido duc (EDM)

Trong linh vuc gido duc, phén tich va du dodn nang luc hoc sinh 1a chu
dé nghién ctru dang dugc phét trién rong rai tir nhitng cong trinh nghién ctru
danh cho cac co s¢ gido duc [3]. Khai pha dir liéu gidao duc 1a mot nghién clru
xuyén nganh, tich hop hoc may voi thong ké dé trich xuét thong tin tir dit liu
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 lyc va
phan tich nguyén nhén bdé hoc cia 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 hodc
chuyén d6i nganh. M6 hinh dy doan ap dung confusion matrix dé danh gia murc
do dung/sai [2].

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

M6éi treong
gido duc

D liéu tho

bl
{

Tién xtr ly —>/ D liéu /
Nhitng phuong phap

EDM

M3au két qua

Hinh 1.1. So do thuwec hién khai phd div liéu gido duc (EDM) [6]

Khoa hoc dit liéu v6i nhiéu tiép can khai phé 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, ngudi quan 1y gido duc hiéu duoc hoat dong cta co sd
gido duc dé nhan ra khuynh hudng va cac quan hé dé ra nhitng quyét dinh cai
thién két qua hoc tap ctia nguoi hoc [1]. Nhing tiép can khai pha dit liéu trich

xuit ra nhiing thong tin hitu ich gitp nguoi quan 1y gido duc c6 co so ving
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chic cho nhimg quyét dinh lién quan coéng viéc xay dung hodc cai tién moi
truong gido duc, diéu chinh hodc cai tién phuong phap giang day [7].
1.3. Dir li¢u gido duc

Khai pha dir liéu gido duc va phan tich viéc hoc ciia ngudi hoc dugce ap
dung trén dir liéu gido duc [8]. Bai toan dit ra 1a 1am thé nao dir liéu gido duc
6 thé duoc nghién cuu dé lam tang lg1 ich cho gido duc va cho viéc hoc cua
nguoi hoc [8]. Trong khi d6, cac co so gido duc dang luu trir mot khéi luong
16n dit liéu lién quan dén hoat dong gido duc [5], gdm dit liéu lién quan dén
ngudi hoc nhu dang ky hoc, dit liéu c4 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, 9] va nhitng thanh tich dic biét khac,
... Dit liéu lién quan dén c4 nhén thay, dén viéc giang day, moi trudng hoc tap
cling 14 mot phan cua di lidu gido duc.

Két qua hoat dong ctia mdi co so gido duc phu thudc vao 3 thanh phan,
nguoi 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 luc do hoc tap thé hién trén két qua hoc tap [10] va nhitng yéu t6 duogc sir
dung dé du bao ning luc ngudi hoc 13 tudi, gisi tinh, thdi gian tham gia 16p
hoc, truy cap internet, s& hitu may tinh, s6 16p hoc d tham du [2]. Nhitng yéu
td cua nguoi hoc nhu nén tang xa hoi, nhan ching hoc, kién thirc, ung XU, chét
luong va két qua hoc tap trude, kién thic ¢ trude d6i voi chu dé bai giang va
nhing k¥ nang c6 trude déu tac dong dén ning luc ngudi hoc [3].

Dt liéu gido duc duoc thu thap tir ngudi day, nguoi hoc va ngudi quan
tri gido duc, trong d6 nhiéu nhat 13 ctiia ngudi hoc. Ngoai ra, co so gido duc cd
Iuru trit mot khéi lwong 16n dit 1iéu tiém ning véi nhitng dinh dang khéc nhau,
nhirg mirc do tinh/th khac nhau v6i nhiéu mirc d6 phan cip ¥ nghia. Thudc
tinh gido duc gém: 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, sép Xép chd ngéi, tinh
nang dong cua nguoi hoc, web ngit nghia trong gido duc, hoc trong 16p, hoc
cOng tac, tiéu st nguoi hoc, hé théng giam hQ thong minh, kha ning tai chinh
cua nguoi hoc [5].

Tuy nhién, d&én nay, m6 hinh ning lyc ngudi hoc van con 1a thach thirc

va 12 mot trong nhitng cha dé nghién ctru trong khai pha dit liéu gido duc [3].
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Nhitng yéu t6 ning luc nhu: gidi tinh, gido duc va nghé nghiép cua cha me, ki
nang truyén thong, irng x1r xa hoi, tinh trang kinh té x4 hoi, thu nhdp va chi ti€u
clia gia dinh, thong tin ca nhan, thoi quen hoc tap va dung cell phone, tudi, quan
hé xa hoi va hoc tap, chién lugce hoc, cach hoc, thoi quen va ky nang nhan biét,
hoat dong thé duc, k¥ ning cam xuc, thoi quen udng rugu, cach img xt khi tra
161 cau hoi dot xuat, tinh trang hoc béng, con dau hodc con duy nhat trong gia
dinh, nghé nghiép ctia cha me, hoat dong cua hé thong quan 1y hoc [3].

Xt 1y dit li€u 1a mot viéc kho, phai chuyén dir liéu vao dang thich hop
cho timg bai toan, tap trung vao cau hoi va chic chan [8]. Piém dic biét cia
cac nghién cuu lién quan dir liéu gido duc l1a khong c6 dataset dung chung ma
mdi cong trinh nghién ctru déu phai tu thu thap dit liéu, tu thiét ké dataset theo
yéu cau ctia chu dé, theo pham vi ctia moi truong nghién ctru véi sb luong mau
tiy theo mdi truong gido duc duoc khao sat. Vi du tir 87 mau dén 162.030 mau
[2, 11], hodc trung binh khoang 300 mau cho mdt mon hoc [12], 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 thuét toan hoc may theo nhiéu huéng muc tiéu khac nhau nhu
phén tich va du doan ning luc hoc sinh [13], nang cao chat luong gido duc cua
co s gido duc [14]. Khoa hoc may tinh véi cac tiép can khai pha dir liéu da
xuyén nganh vao gido duc, ap dung khai pha dit liéu trén tap dir li€u giao duc
[14] nham tim ra nhitng ¥ nghia va nhiing quan hé tiém an trong dir liéu giao
duc [2]. T4t ca cac co so gido duc déu mong mudn thanh cong trong viéc gido
duc ngudi hoc [5]. Muc tiéu cudi cing cua nhing bai toan khai phé dit liéu gido
duc 1a cai thién két qua hoc tap cta timg ngudi hoc, danh gia két qua day va
hoc ctia co s& gido duc dé 1am giam chi phi gido duc [15].

Ddi véi hoat dong gido duc, nhiing bai toan khai phé dir liéu gido duc
gitip nguoi quan 1y hiéu dugc moi trudng hoc tap, phat hién niang luc tt nhat
ctia nguoi day/ngudi hoc, phat hién nhing tiém ning that bai ctia nguoi hoc dé
cai thién moi trudng gido duc, phat trién phwong phép su pham [2]. Poi voi
khoa hoc may tinh, khai pha dit liéu gido duc ap dung cac mé hinh hoc may dé
phan tich va nghién ctru dir li¢u gido duc [16, 17]. Cac tiép can khai pha dir li€u

gido duc thyc hién cac bai toan phan tich dir liéu gido duc dé du bao nang luc
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hoc tap cua nguodi hoc, tinh trang bd hoc hodc tinh trang it quan tdm dén viec
hoc cta nguoi hoc [2].

Dé thyc hién muyc tiéu cai thién két qua hoc tip ciia ngudi hoc, nang cao
hiéu nang quan ly co s gido duc, cac nghién ctru dya vao dit li€u gido duc thuc
hién 2 nhém bai toan 1a khai pha dir liéu gido duc va phan tich tinh hinh hoc
tap cua ngudi hoc. Khai pha dir liéu gido duc lién quan dén viéc phat trién
nhirng phuong phap nghién ctru trén tap dir liéu mdi la cia moéi trudng gido
duc, ap dung céc k¥ thuat khai pha dir liéu trén tap dataset ddc bi€t cua gido duc
nham xur 1y nhitng cau hoi quan trong trong gido duc. Do tinh chat dic biét ny,
khai phé dir liéu gido duc vuot qua thach thirc cong nghé bang cach tim nhiing
mau méi trong dir liéu va phat trién thuat toan moi [8].

Phan tich hoc tip 1a do ludng, thu thap, phan tich va bao cdo vé ngudi
hoc, ngit canh cta viée hoc tap dé hiéu va tbi uvu hoa viée hoc tdp, méi truong
hoc tap ctia ngudi hoc. Mot sb nghién ciru phan tich két qua hoc tip ctia ngudi
hoc dé nhan dang nhitng van dé trong tim 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 dugc cac thach thirc trong gido duc dé 1am 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 v4i su pham [8].

Phan tich va du bao két qua hoc tap cta ngudi hoc theo tiép cin khai pha
dir liéu gido duc 13 hai chu dé chinh dwoc nhiéu tac gia quan tim véi nhiéu bai
toan da dang [3, 9, 17, 18]. Pdi véi co sd 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 céng viéc cua minh [14, 19-21].
Nhitng bai toan du 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 vao nhiing truong hop
sa sut cua ngudi hoc nhu bod hoc, sao nhan viée hoc dé c6 bién phép hd tro kip
thoi [4, 22-24].

Mot yéu td quan trong dé danh gia chat lugng co s& gido duc 13 ning luc
do hoc tap cua nguoi hoc. Hi€u qua cua co sé giao duc duge phan anh béi nang
luc do hoc tap ctia nguoi hoc [10]. Sy thét bai hay thanh cong ctia nguoi hoc 1a

chi tiéu 16m cho co s& gido duc. Sy that bai ciia nguoi hoc tac dong xau dén ca
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nhan vi ¢6 thé ngudi hoc khong co6 viée lam, déng thoi tdc dong x4u dén co s
gido duc. Du bao nang luc do hoc tap gitp ca nguoi day va nguoi hoc tim hoc
bong hodc workshop, dong thoi nhan dang nhitng nguoi hoc can sy quan tim
dac bi¢t. Do do, phan tich va duy b4do nang luc do hoc tap cia ngudi hoc phai
ludn duogc cap nhat, tir cip nhat dataset dén mo hinh khai pha dit liéu [3].

- Dy bdo som nang lyc do hoc tap cua nguoi hoc. Két qua thi cudi hoc ky
duoc dy bao dé canh bao kip thoi nhimg ngudi hoc ¢ thé co két qua
khong tot va khich 1& nhitng ngudi hoc ¢6 niang luc cao [2, 24, 25]. Mot
s6 tac gia khai pha dit liéu gido duc theo chu dé du bao ning luc do hoc
tap cua ngudi hoc dé phat trién cac tiép can nhu ANN, DT, ET, RF,
SVM, kNN, LR. ... trén co so so sanh két qua ctia cac thuét toan ap dung
trén cung mat tap dit li€u tu thu thap. [2, 10, 15, 26]

- Phan tich va dy bao nang luc do hoc tdp cua nguoi hoc dé can thiép som
[2-4, 10, 11, 24, 27, 28]. 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 bong, co hoi thuc tip hoic hoi thao khoa
hoc. Ngudi hoc duoc phat hién som nhu cau can duoc gitp d& c6 thé
tranh duoc nguy co bo hoc. Két qua phan tich niang luc hd tro sinh vién
dai hoc chon mén hoc va lam ké hoach hoc tap cho timg hoc ky.

- Cai thién moi truong va phwong phap giao duc [1, 3, 4, 6, 12, 15, 29].
Nhimng két qua phan tich dir liéu gido duc gitp co so ddo tao lam chinh
sach danh gid chuong trinh, tai nguyén hoc tap va phuong phap giang
day dé cai thién hiéu nang giao duc cua co sé gido duc. Phan tich dir li€u
gido duc ciing hd tro phén tang niang luc két qua ngudi hoc thanh nhiing
16p gém nhimg nguoi hoc ¢o ning lyc twong dwong, ap dung cic mod
hinh giang day méi nhu hoc kham pha c6 huéng dan bang phuong phap
truc quan nham cai thién hiéu qua gido duc.

1.5. Nhiing tiép cén ciia khoa hoc may tinh dwge 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].
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Phuong phap c6 giam sat dy béo gia trj bién ra dua trén bién vao, phuong phap
khong gidm sat khai phd nhimg mau dit liéu khong gan nhin, tim mau trong
dataset khong c6 bién ra dé du bao [10]. Tuy nhién, nhitng phuong phép khai
pha dit liéu gido duc khac véi nhitng phuong phap chuan cta khai phé dir liéu
do ban chat phan cp va khong doc 1ap cta dir liéu gido duc [5].

Khai pha dir li¢u 1a mét Iinh vuc ctia khoa hoc may tinh nham trich xuét
thong tin hitru ich va tiém ning tir tap dit liéu 16n. Ngay nay, khai pha dit liéu
gido dyc 13 hudng nghién ctru méi ndi, phat trién nhimg phurong 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 [30]. 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 13 khai pha luat két hop, khai pha tuong
quan, khai phd mAu ndi tiép theo mo hinh day, khai pha dir 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 dir li€u giao 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 tap cta
nguoi hoc [8]. Khai pha dit liéu gido duc st dung k¥ thuat khai pha dit liéu cua
khoa hoc may tinh trong méi truong gido duc. Khai pha dir li€u gido duc phan
tich, phan 16p, biéu dién va trich xuat thong tin tir dit liéu gido duc [31]. Cac
tiép can khai pha dir liéu duoc st dung dé phan tich va du bao trong linh vuc
gido duc [17]. Muc tiéu khai pha dir li¢u gido duc 1a céi thi¢n va nang cao chat
luong hoc cua ngudi hoc va cai thién sy hiéu biét ciia ngudi quan 1y gido duc
vé quy trinh hoc [32].

Khai pha dit liéu gido duc c6 nhiéu phuong phap tiép can, tity theo nhiing
ap dung khac nhau. Ngudi dung cudi cua nhimg két qua khai pha dir lidu 1a
nguoi hoc, nguodi day, nguoi quan tri va nguoi 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 ngudi day 1am quyét dinh tot hon trong viéc cai thién
quy trinh day va hoc [32]. Nhitng tiép can thudng duoc sir dung dé du bao ning
lyc va tinh chat ngudi hoc 1 hdi quy va phan 16p, clustering phan nhom nguoi
hoc theo dong luc thép, hanh vi sai, bé hoc, that bai hoc tap, v.v..., SVM va
cay quyét dinh dy bao ngudi hoc bo hoc [32].
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Cac phuong phap phan 16p (classification), hdi quy (regression), khai
pha luat két hop, v.v...ciing duoc ap dung cho cac bai toan phan tich va du
doan [3, 14]. Thoi gian gan ddy, cac tac gia ap dung thém nhiéu tiép can hoc
may trong céac bai toan khai pha dir liéu gido duc dé du doan nang luc do hoc
tap ctia nguoi hoc [2, 22]. Nhitng tiép can hoc may nhu hoc ¢6 giam sat, hoc
khong gidm sat, gan nhan, v.v.. dugc ap dung trong cac bai toan khai pha dir
liéu gido duc gom:

- Thuat toan phan 16p nhu: Support vector machine [33], Decision tree
[34], K-nearest neighbour [9, 35], Naive Bayes [22, 36];

- Thuét toan hoi quy [28] nhu hdi quy tuyén tinh (Linear Regression), hoi
quy logistics (Logistic Regression);

- Thuat toan phan cum [37-39] nhu K-means clustering, Hierarchical
Clustering, DBSCAN [40]; v.v...

1.5.1. Tiép can Support Vector Machine (SVM) [9, 12, 17, 18, 22, 28, 33].

SVM la mot thuat toan hoc may c6 gidm sat ap dung cho tap dir liéu véi
cac miu d3 dugc gan nhan, dugc st dung chil yéu trong cac bai toan phan 16p
dir liéu (data classification) va bai toan hdi quy (regression). SVM duoc thong
dung trong linh vuc khai pha dit liéu vi nd c6 thé tao ra cac mo hinh phan loai
manh mé, tir nhitng tap dir liéu nhé dén nhimg bo dir liéu phirc tap va khong
tuyén tinh. Thuét toan SVM phén chia tap dit liéu thanh 2 16p dwoc ngan cach
boi siéu phang (hyperplane) 1a dudng thang trong khong gian 2D, 14 mit phang
trong khong gian 3D, hodc 1a mat nhiéu chiéu trong khong gian nhiéu chiéu.

Noi dung co ban can phai thuc hién khi 4p dung SVM 13 tim mdt siéu
phang (hyperplane) tdi wu sao cho khoang cach tir siéu phing nay dén cac diém
gan nhat ciia mdi 10p (goi 13 support vectors) dugc 10n nhat. Bién (margin) dugc
dinh nghia 13 khoang céach tir siéu phang dén cac support vectors. C6 hai loai
SVM chinh:

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

- SVM phi tuyén (Non-linear SVM): SVM phi tuyén dugc str dung khi dix
liéu khong thé phan tach tuyén tinh. Trong truong hop niy, SVM str dung
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mot ham kernel dé bién doi khong gian dic trung cia dir liéu, giup bién

céc dir liéu khong tuyén tinh thanh tuyén tinh.

Diém manh chinh cta thuat toan SVM 14 c6 thé phan 16p dir liéu c6 sb
chiéu 16n va c6 kha nang xt 1y dit liéu phi tuyén. Diém yéu chinh cia SVM la
thoi gian xtr 1y 14u d6i voi dit lidu 16, sai s6 phan 19p c6 thé ting cao néu phan
chia tap dit liéu nhiéu 1an thanh nhiéu 16p. Trong phén tich dir liéu gido duc,
SVM 12 mét cong cu manh dé phan 16p dit liéu va du doan hiéu qua [2, 15, 17,
33]. Bai toan du doén ndng lyc hoc sinh dé chon vao ddi tiém nang, vé co ban
c6 thé duoc xem 14 bai toan phan chia tap dir liéu cta nhitng Gng vién thanh 2
16p, 16p nhitng tmg vién c6 nhiéu kha ning thang giai va 16p nhirng Gng vién it
c6 kha ning thang giai. Do d9, tiép can SVM di duoc ludn 4n phat trién theo
yéu cau thuc té cta bai toan 1a tuyén chon mot sb it ing vién vao doi tiém ning
trong s6 rat nhiéu ing vién.

1.5.2. Tiép can cAy quyét dinh [15, 34, 41]

Mot trong nhiing k¥ thuat dugc dung rong rai trong khai pha dir liu 1a
nhitng hé théng phan 16p [42]. Cay quyét dinh 12 phuong phap hoc giam sat phi
tham sb duoc dung dé phan 16p dir liéu. Thuat toan cdy quyét dinh 13 mo hinh
phén cip du bao bién ra bang nhimg quyét dinh nhi phan. Bt dau bang cach
thiét 1ap cay gdm mot ntit gbc va cac nat 14 dé ap dung thuét toan gan nhan theo
luat “if-then”. Tly theo mirc d phtrc tap vé thudc tinh ctia tip mau can phan
hoach, cdy quyét dinh c6 thé c6 nhiéu tang. Cay quyét dinh dya trén mo hinh
cay phan cip, mé ta mot chudi dit liéu nhi phan bat dau tir gbc dén 14 cudi cing.

Bit d¢au phan hoach tdp mau véi cdy c6 1 nat goc va 2 nit 14, trong d6 cd
1 nat 14 dugc gan thudc tinh 1. Bat tap mau can phan loai tai ntt géc va phan
hoach theo luat “if-then” dé gan nhan thudc tinh 1 cho nhiing miu c6 clng
thudc tinh véi nit 14 1, nhiing mau con lai dua vé nat 14 cép 1 con lai. Tiép tuc
tuong ty v6i nat 14 cdp 1 con lai ndy duoc gan 13 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 duge gan nhin cta nit 14 cudi cing.

1.5.3. Tiép cén clustering (gom nhém)

Thuat toan duogc st dung 1au bén nhat trong khai pha dir liéu gido duc (tir
1983) 1a clustering [5]. Tiép can clustering duoc ap dung dé phan nhom hoc
sinh theo két qua hoc tap gitp ngudi day hiéu va xac dinh phuong phap giang
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day thich hop [3]. K¥ thudt clustering dugc phan 16p mé rong vao 2 loai, phan
cAp va riéng phan. Muc tiéu ctia phan 16p ¢ giam sat 12 x4c dinh nhan cho data
chua dugc gan nhan [5]. Phuong phép clustering gom nhom dir liéu thanh
nhirng 16p theo trong tam, graph, grid, mat do, v.v... [5]. Quy trinh khai pha dir
liéu gido duc bién d6i dir liéu tho tir cac hé thdng gido duc bang cach gom nhom
thanh thong tin hitu ich c6 tiém ning tac dong 16n dén nghién ctru va thyc hanh
gido duc (Hinh 1.2) [5].

Hiéu tap di liéu gido duc

Chuan bj va lam sach dit liéu
TIeP Xtr ly Nhan dang nhém
dir liéu °
Chuan
hoa M6 hinh Dénh gid nhom

dit liéu hda
gom Trién khai
nhom
dir liéu

Hinh 1.2. Quy trinh gom nhom dir liéu gido duc [5].
1.5.4. Tiép can phan cum K-means [5, 37-39, 43-47]

Thuat todn phan cum K-means (K-means clustering) 1a mgt thuét toan
phan cum (clustering) dugc str 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
dir liéu gido duc dé phan nhom hoc sinh. Nhimg két qua phan tich gitp co so
gido duc phan 16p hoc sinh theo ndng luc, hodc nhan dang nhu cau hd trg cla
tirng nhom hoc sinh; giup ngudi quan 1y gido duc phat hién sém cac van dé lién
quan hiéu qua hoc tap, cac yéu to tiém ning anh hudng dén thanh tich hoc tap
cua hoc sinh nhu mac do tham gia 16p hoc, thoi gian hoc tap, hoac ky nang lam
bai thi; gitip nguodi day tu danh gia hiéu qua ctia phuong phéap giang day.

Vé phuong dién k¥ thuat, thuat todn K-means clustering chia dir li¢u
thanh K cum sao cho cac miu trong cing mdt cum c6 tinh twong dong cao vé
dic trung niang luc va it trong dong véi cac cum khac. Mdi cum c6 mot diém
trong tdm goi 1a centroid dai dién cho cum. Thuit toan bat ddu bang cach chon
ngau nhién K diém 1am trong tdm K cum ban dau. Sau d6, mdi diém dir liéu

duoc gan vao cum c6 trong tam gan nhat. Trong tdm ctia moi cum dugc tinh lai
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bang cach Iy trung binh cac diém trong cum dé va tiép tuc lap lai quy trinh
nay cho dén khi cac trong tim cum khong thay doi nhiéu hoidc dat dén sb lan
lap tdi da.

1.5.5. X ly dir liéu [48]

Dit liéu bi thiéu 13 mot van dé phd bién trong qua trinh thu thap dir licu.
Xu 1y gid tri thiéu 1a dién vao hoic loai bo céac gia tri bi khuyét nham dam bao
dit liéu day du va phu hop cho viéc phan tich hoic huin luyén mé hinh. Mot s6
phuong phép pho bién dé xtr 1y dir liéu thiéu:

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

- Loai bo céac bién c6 ty 18 gia tri thiéu cao: Trong trudng hop mot bién
c6 ty 18 thiéu 16n hodc khong mang lai thong tin quan trong cho phan tich, viéc
loai bo bién nay co thé duoc xem xét nham giam nhidu va cai thién hiéu sut
mo hinh.

- Thay thé gia tri thiéu bang cac thong ké dic trung: Dién gia trj thiéu
bing céc théng ké nhu trung binh (mean), trung vi (median), hodc gia tri xut
hién nhiéu nhat (mode), duogc tinh trén toan bo tap dit liéu hodc trong timng nhém
phén loai cuy thé.

- Str dung k¥ thuat hoi quy hodc mo hinh dy doan: Cac ky thuat hoi quy
hodc md hinh dy doan c6 thé duoc st dung dé ude luong gia tri thiéu dua trén
cac bién khac c6 san.

- Str dung phuong phap dic biét cho di liéu bi thiéu: Mot sb truong hop
dic thu, co thé st dung cac 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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CHUONG 2. CO SO LY THUYET HQC KHAM PHA
2.1. Phwong phap giao duc

Ngay nay, 1y thuyét hoc tap duoc ap dung trong mdi truong gido duc dé
cai thién kha ndng nguoi hoc va k¥ nang nguoi day [5], phuong phéap giao duc
dang chuyén sang cac mo hinh ngudi hoc 14 trung tam, ngudi day khong “doc
sach gium ban” ma huéng dan nguoi hoc ty kham pha tri thirc méi. Mo hinh
hoc kham phé c6 huéng din trién khai 4p dung cho co s& gido duc gip cac
thach thire: (1) kién thie san c6 ciia nguoi hoc trong 16p hoc khong twong dong;
(2) nguoi thay huéng dan duoc doi hoi c6 tiép can phui hop dé ngudi hoc nhanh
chéng tiép thu nhitng phuong phap duoc hudng dan. Ludn an nay tiép cén céac
k¥ thuat truc quan hoa dir liéu tir khoa hoc may tinh dé xay dung mé hinh hoc
kham pha c6 huéng din bang k¥ thuat truc quan [49-52].

2.2. Hoc la gi?

Hoc tip xay ra khi ngudi hoc lam viéc hay hoc dé xir Iy nhitng van dé
phtrc tap hodc nhitng bai toan véi ndi dung hodc nhitng van dé trong ving phat
trién gan trén muc 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 ning hién c6 ctia nguoi hoc va van dé dit ra hoic bai toan ma ngudi
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 lap bang kha ning thyc dang c6 toi muc
phat trién duoc xac dinh thong qua cach giai bai toan véi sy huéng dan cua
nguoi cd kha nang cao hon [53].

Néu nguoi hoc c6 thé giai bai toan mét cach doc 1ap thi ngudi hoc sin
sang trong mirc kha ning thuc (AAL: Actual Ability Level). Néu ngudi hoc ¢6
thé giai bai toan trong su c6 mit cua nhitng ngudi hiéu bai toan tét hon thi
ngudi hoc 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 tiém
can nhan biét cta nguoi hoc [53]. Bai toan cé thé dugc dat ra nhu nhitng cau
hoi toan xuat phat tir doi séng thuc ma mirc d6 kho cta bai toan van trong ving
tiém can tu duy ctia nguo1 hoc nhung khong c6 thuat toan hay thu tuc cho nguoi
hoc 4p dung dugc ngay [53].

Dé nang cao kha ning tir mirc kha ning thuc AAL 1én mirc kha ning

tiém nang PAL, ngudi hoc phai tiép can thong tin. Nguoi hoc 1a nguoi ding
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thong tin, tiép xtc v6i thong tin trong quy trinh hoc tap, thong tin tir ngudi day,
thong tin tur tai li€u hoc tap duoc in an, thong tin tur tai licu dién tu, v.v.. [54].
Do d6, nguoi hoc phai co ki nang nhan dang nhu cau thong tin, k§ ning phat
trién chién luoc dé tim kiém thong tin, tim va truy cap thong tin, t6 chirc danh
gia va dung thong tin chinh xac, hiéu qua, hiéu ning va truyén thong thong tin
t6t nhu 13 mot van dé c6 thé duoc giai tot [54].

2.3. Hoc kham pha

2.3.1. Khai niém

Hoc kham phé 1a mot mo hinh giao duc méi, trong dé kha nang va su tu
tin ctia nguoi hoc duge thiic day dé tu tim ra, ty cau trac kién thirc méi dé luu
trit trong bo nhd [55, 56]. Nhiéu tac gia thao luan rang phuong phap hoc cua
ngudi hoc tai cic co so gido duc bay gid dang phat trién tir hoc 6 tinh cach mé
ta sang hoc kham pha [57, 58], trong d6 vi tri trung tam ctia nhirng hoat dong
gidao duc dugc chuyén tir ngudi day sang nguoi hoc [59] dé nang cao vai tro
ctia ngudi hoc trong hoat dong hoc tip [60]. Nhiéu tac gia cho rang nhitng tinh
chat co ban cta md hinh hoc kham pha 1a hoc tich cuc, hoc ¢6 y nghia, tu luc
dé c6 két qua [58, 61-63].

M0 hinh hoc kham pha phat trién tinh tich cuc ctia nguoi hoc trong hoc
tap bang cach tao méi trudng cho nguodi hoc t kham pha, tu tim hiéu, ty nghién
ctru dé két qua hoc tip duogc luu trir 1au dai trong ky tc, khong d& quén [56,
64]. Trong quy trinh hoc kham pha, nguoi hoc gitr vai tro tich cuc trong thuc
hién, tich hop va tong quat hoa kién thirc sau khi ty tim hiéu, ty nghién ctru
kién thirc [65], nhu vay can thiét ké quy trinh va méi truong hoc sao cho ngudi
hoc tham gia tich cuc vao quy trinh hoc [66]. Trong m6 hinh hoc khdm ph4,
ngudi hoc ¢6 nhiém vu kham phé thong tin cudi cing [66], duoc khuyén khich
quan sat cac hoat dong cua chinh ban than minh dé két luan [67].

2.3.2. M0 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 tur thuc nghi€ém [55]. Nhiém vy chinh cia
nguoi hoc 1a tim céac tinh chat ciia mon hoc hodc cua bai toan, nhitng tinh chét
nay ngudi hoc khong duge nghe hodc duoc nguoi day trinh bay truc tiép ma
phai ty khdm pha thong qua thuc nghiém va suy ludn [68]. Nguoi hoc tuy kham
pha nhiing gi can hoc, khong nhat thiét nhimg noi dung kham phé duoc trong
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hoat dong hoc tap nay 1a méi, ma c6 thé kham pha ra 10i giai da timg gap trudc
do trong thot gian hoc tap [69].

Hoc kham pha doi hoi nhitng quy trinh quy nap trong d6 thong tin va
kién thirc duogc phat sinh tir nhitng thyc nghiém duoc thuc hién [70]. Nguoi hoc
xtr Iy mot mén hoc hodc bai toan bang cach dan cac thuc nghiém, nghia 1a bang
cach xir Iy cac bién va cac thong sb trong méon hoc d6 hodc bai toan d6 va quan
sat két qua cua nhitng cach xt 1y nay [70]. No6i cach khéac, ngudi hoc tu rut ra
két luan quy nap rdi ching thuc két luan [71]. Nhitng ngudi hoc biét ty thiét ké
va phan tich truong hop sé& hiéu khai niém tot hon ngudi hoc chi tip trung vao
tai liéu hoc tap [66].

2.3.3. Phuong 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 boi chinh nguoi hoc [67]. Phuong phap
hoc kham phé dugc dung nhu mot giai phap khuyén khich ngudi hoc phai truc
tiép trong quy trinh hoc, bit 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
[72]. Trong quy trinh hoc kham pha, nguoi hoc phai tham gia tich cuc [67],
nguoi hoc tu giai bai todn, tu hinh thanh cau héi, tu trd 161 cau héi, chu dong
thao luan, giai thich, tranh luan va tich cuc dong nao khi ¢ 16p [73]. Phuong
phap hoc kham pha gitip ngudi hoc tu kién tao kién thire bang nhirng kha ning
va k¥ nang theo mot quy trinh tich cuc [74].

Phuong phap hoc kham pha phai khuyén khich va dap tng yéu ciu cta
nhitng 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 thirc [67]. Quy trinh hoc kham
pha cung cip hoat dong va trai nghiém dé thu hiit sy chi ¥ ciia nguoi hoc, cho
phép hinh thanh céc khai niém trtru tugng c6 y nghia voi nhitng hoat dong hién
thuc [72]. Phuong phap hoc kham ph4 dap tng yéu cau nhan luc cta cic to
chirc tuyén dung. Cac t6 chirc nghé nghiép danh gia ning luc ngudi hoc dya
vao hiéu ning lam viéc chuyén mén, tu luyc giai quyét cong viéc, biét gan két
v6i cac ddng nghiép va tryc tiép tim hiéu cong viée [61].

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

luan cta nguoi hoc khi thuc hién quy trinh hoc kham pha [68], thic day
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nguoi hoc nang cao ki nang 1ap luan, phan tich cac truong hop [66] 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 [66] c6 nhiéu trién
vong dat két qua hoc tap tdt [71]. Pac biét, trong todn hoc, ngudi hoc co
k¥ ning lap luan thap s& co két qua hoc tap khong tot [71].

Phwong phédp hoc khdm phd nhdn manh ky ndang tw duy phan bién.
Phuong phap hoc khdm pha nhan manh tu duy phan bién, dé cao phat
trién k¥ niang cua ngudi hoc vé tu duy phan bién va phan tich cac truong
hop [66, 68] 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 [67].

Phuwong phap hoc kham pha theo nhom cong tac. Thuc hién phuong phap
hoc khdm phé theo nhém cdng tac, ngudi hoc lam viéc theo nhom vé
nhiing bai toan va du an [73]. Phuong phap hoc kham pha theo nhém
cong tac khuyén khich ngudi hoc thao luan nhom, chia sé théng tin va
kién thirc, khuyén khich nguoi hoc diing cam phat biéu ¥ kién hoic
truyén thong vé mot van dé [72]. Phuong phap hoc kham pha theo nhom
cong tac ap dung phu hop cho bai toan doi hoi mire kha ning can thiét
PAL cao hon muc kha nang thuc AAL cua ngudi hoc. Phuong phép hoc
kham pha theo nhom cong tac tap trung phat trién k¥ ning truyén thong
[68].

Phwong phdp hoc kham phd bang thwc nghiém hodc bang mé hinh.
Phuong phéap hoc kham pha bang thuc nghiém hodc bang mé hinh tap
trung phat trién kién thirc [68], kién tao kién thirc méi trén nén tang kién
thire cli da c¢6. Khi thuc hién quy trinh hoc kham phd, nguoi hoc tu thiét
ké [66] thuc nghiém nhimg hiéu biét di c6 trude dé cung cd kién thirc va
c6 thé kiém chimg nhing khai niém phat sinh nham gia tang két qua hoc
tap [74], hoac mo phéng céc van dé cua khoa hoc, k¥ thuat, hodc cac tinh
hudng xa hoi dé phan tich truong hop [66] tim ra nhitng khai niém chua
biét thong qua khao sat cac md hinh [64]. Nhimg ngudi hoc thuc nghiém
phat sinh gia thiét, thiét ké thuc nghiém, du doan két qua, suy ra dit liéu
va khdao sat lai gia thiét dé kién tao kién thirc vé linh vuc dang thuc
nghiém [75].
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Phuwong phap hoc kham pha dwa trén bai toan. Phuong phdp hoc kham
pha dya trén bai toan cd vil tinh tu tin vao nang luc ban than cua ngudi
hoc [56]. Thyuc hién phuong phap hoc khdm pha dya trén bai todn, nguoi
hoc dugc phat trién kha nang tu nghién cuu, ty 1ap luan hé théng dé mo
phong, nhin dang va phét biéu bai toan; ngudi 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 phén tich trudng hop [66] va xt 1y dit lidu.
Phwong phap hoc kham pha dwa trén du an. Phuong phap hoc kham pha
dua trén du an la mot phuong phap hoc quy nap, ngudi hoc tu trinh bay
nhitng thach thirc va tr tra ctru tai liéu trong ngilt canh nhan manh thach
thue [73]. Tuwong tu hoc kham pha dua trén bai toan, khi ap dung phuong
phép hoc kham ph4 dwa trén du an, nguoi hoc tu nghién ctru dé thiét ké
mo hinh [66] m6 phong, nhin dang va phat biéu muc tiéu dy an; ngudi
hoc véan dung tu duy logic dé phan tich thong tin va tinh ti mi dé thu thap
dir liéu; ngudi hoc ap dung tu duy logic dé tu phan tich muc tiéu du an
va xtr 1y dir liéu dé dé xuit cac giai phap va quy trinh thyc hién dy an;
nguoi hoc 4p dung tu duy phan bién, tu duy logic va tu duy sang tao dé
chtrmg minh két qua, phan tich trudng hop [66] dé rit ra két luan, dé xuat
quy trinh thue hién va giai phap khic phuc nhitng khiém khuyét cta du
an [73].

2.3.4. Tinh chit ciia hoc kham pha
2.3.4.1. Nhirng thugc tinh ctia hgoc kham pha

Nguoi hoc gitr vai tro tich cuc trong viéc hoc, chu dong theo nhip do
riéng dé tu kham pha qua thuc nghiém, tu duy, nghién ctru va déi sanh
vé6i kién thice 6 sin [61, 67].

Ngudi hoc ty ciu tric kién thirc theo thong tin méi va dir liéu thu thap
dugc trong moi trudng hoc dé tich hop va xay dung kién thirc méi trén
nén kién thirc dang c6 [61, 67, 70].

2.3.4.2. Hoc kham pha khac véi hoc truyén thong

So voi mé hinh hoc truyén thdng, ngudi hoc theo mé hinh hoc kham pha
tich cuc hon vi ngudi hoc dugc khuyén khich hoc mét cach doc 1ap va la

nguoi truc tiép kham pha nhitng khai niém va nhiing nguyén 1y khac
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nhau thong qua viéc giai bai toan hodc két qua tir nhimng ddi twong van
hoa khac nhau [53, 61].

- So v&i mé hinh hoc truyén thong, mé hinh hoc kham pha gitip nguoi hoc
hiéu sau hon cac khai niém va céc kién thire duoc kham pha tir quy trinh
hoc boi vi nguoi hoc duoc truc tiép trong quy trinh kham phé ra khai
niém chua biét trude va duoge yéu cAu thuc hién ¥ tudng, tim cac quan hé
dé hinh thanh khai niém [53, 61].

- So v6i md hinh hoc truyén thdng, hoc kham pha lam ting sy tiép thu cta
nguoi hoc vi ngudi hoc duge rén luyén k¥ ning nhiéu hon hoc sy kién.
Nguoi hoc theo mo hinh hoc kham pha c6 k¥ nang tu duy sang tao cao
hon nguoi hoc theo md hinh hoc truyén théng va két qua hoc tip cua
nguoi hoc trong méi trudng hoc kham pha cao hon két qua hoc tap bing
phuong phép truyén thong [61, 64, 72].

- So v6i mé hinh hoc truyén thong, hoc kham pha dya vao quy trinh hon
la dua vao su kién. Trong hoc kham phd, khai niém khong dugc trinh
bay, ma nguoi hoc ty dit ra cau hoi dé tim ra thong tin, khai niém, nguyén
1y chua biét trude, tu giai quyét chi dé theo cach cia nhitng nha khoa
hoc [53, 59-61].

2.3.4.3. Loi ich cua hoc kham pha

- Hoc khdm phd thiic ddy viéc hoc ciia nguoi hoc. Hoc kham pha cho phép
nguoi hoc tim thong tin dé thoa man sy ham muén tu nhién cua minh
[61]. Trong quy trinh hoc khdm ph4, ngudi hoc kich hoat tu duy kién
thirc trude rdi anh xa vao bai toan duge chi dinh dé biéu dién bai toan va
phat sinh gia thiét thich hop dé hiéu [76].

- Hoc khdam phd phat trién ky nang tw duy. M6 hinh hoc kham phé cung
ca”ip co hoi cho nguoi hoc phat trién sy sang tao, nguoi hoc tuy nghién cuu,
tu tim hiéu théng tin mot cach doc 1ap thong qua phuong phap, mo hinh
va moi truong dé cai thién k¥ ning tu duy sang tao [72]. Trong khi tur
minh 4p dung quy trinh hoc khdm pha dé tim ra nhiing khai niém chua
duoc biét trudc, nguoi hoc ciing duoc phat trién tu duy phan bién [77].

- Hoc khéam phd phat trién tw duy sang tao. Hoc kham phé khuyén khich
tu duy sang tao, cai thién va phat trién k¥ niang tu duy sang tao ctia nguoi

hoc [55, 72, 78, 79]. Kha nang tu duy sang tao ctia nguoi hoc theo mo
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hinh hoc kham phé gia tang c6 y nghia [72], ddc biét 1a tu duy sang tao
trong cdc mon hoc vat 1y [80] va toan [72].
- Hoc kham pha cai thién ky nang thong tin. Nguoi hoc kham pha duogc
rén luyén tot k¥ niang nhan dang va hiéu nhu ciu thong tin, phat trién
chién lugc tim kiém thong tin, tim va truy cp thong tin, to chirc danh
gia va dung thong tin mot cach chinh xéc, hiéu qua va hiéu ning. Truyén
thong thong tin tot dé mot van dé co thé duoc giai quyét tot [54]. K§ ning
nhan biét, k¥ ning tu duy, k¥ ning phan bién, k¥ niang sang tao [81], k¥
ning doc viét [54] 1a nhitng k¥ ning can c6 cua nguoi dé xuat va viét du
an nghién cuu.
- Hoc khdm phd néng cao tinh hé thong va tinh logic. Hoc kham pha ning
cao tinh hé thdng va tinh logic ctia ngudi hoc vi quy trinh hoc kham pha
bao gém 1ap ludn khoa hoc ding, xtr 1y cac bién c6 tinh hé théng, thiét
ké dinh tinh va cai dit thuc nghiém [76].
- Hoc khdam phd ndng cao két qud hoc tdp. Ngudi hoc nhd nhiéu ndi dung
duoc hoc trong hoat dong hoc kham pha hon Ia trong hoat dong hoc
truyén théng [61]. Hoc kham phé cai thién hoat dong hoc tap va két qua
hoc tap [59, 74] hoc khoa hoc [79], hoc toan [82], hoc ngdn ngit gom vin
pham [83] va viét [74], hoc k¥ thuat [73].
2.3.4.4. Tu duy sang tao cia nguwoi hoc theo mé hinh hgec kham pha

Hoc kham phé phat trién tu duy sang tao ctia ngudi hoc [55]. Tu duy
sang tao duoc hiéu 13 tu duy theo mot hudng khac chi dugce tra 16i hodc danh
gia bang két qua thyc [72]. K¥ ning tu duy sang tao 1a k¥ ning nhan biét dé dé
xudt va phat trién y tuéng méi tir nhitng ¥ tuong di co trude va ki ning giai
bai toan theo hudng khéc [72]. Kha nang tu duy sang tao l1a k¥ nang 1ap luan
dé phat sinh y tuong, thuc hién cai gi méi, gbe, khac thuong, cé gia tri, triru
tugng biéu 16 trong dang mot hay nhiéu y tuong dé tim y nghia va 10i giai cho
bai toan mot cach sang tao maéi [72].
2.4 Hoc kham pha c¢6 huéng din (Guided Discovery Learning)

Trong md hinh hoc kham phd, ngudi hudng din can phai luong trude
nhirng trang thai ti€u cyc nhu: qua tai nhan biét, hiéu 1am tiém nang, phai nhan
dang dé twong thich bai toan véi nang luc nguoi hoc [53]. Theo 1y thuyét hoc,

mo hinh hoc kham phé 13 mé hinh hoc nhan biét, nguoi day can tap trung vao
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viéc xay dung kién thuc ké tiép trong ky trc ngudi hoc voi thong tin méi duoc
tiép thu [58]. Do d6, khi thuc hién quy trinh hoc kham pha ngudi day can hudng
dan nguoi hoc phuong phép dé tim ra khai niém hodc 1y thuyét phu hop tai liéu
ctia chu dé hoc [55].

Hoc kham phé 13 quy trinh nhin biét qua 2 khong gian, khong gian gia
thiét va khong gian thuc nghiém. Khong gian gia thiét 1a khong gian tim kiém,
chira tat ca nhiing luat mo ta hién tuong c6 thé quan sat trong linh vic chuyén
mon. Khong gian thyc nghiém gém tat ca nhirng thuc nghiém cé thé thuc hién
trong linh vuc chuyén mon. Trong cac khong gian d6, ngudi hoc can duge hd
tro tir méi trudng hoc [75] dé ¢ thé tu duy phan bién va sang tao khi giai quyét
van dé dang gip [56], nguoi day phai xay dung cac budc hudng dan hoc thuat
cu thé rd rang dé nguoi hoc dé thuc hién [84].

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 nguoi day sip xép [59]. Ngudi hoc van can sy trg gitp va
day 1a cai gbc cia két qua hoc tap [85]. Mtic tro giup tot nhét 13 gitta mirc hudng
dan truc tiép nhu phuong phap truyén thong va mirc hoc kham pha khong
hudng din, nghia 1a mic hudng dan can thiét trong hoc kham pha c6 hudng
dan 1a tir mirc tac dong dé thay doi kién thirc nguoi hoc dya trén muc kién thirc
6 san cua nguoi hoc [85]. Hoc kham pha c6 hudng dan tap trung sy truyén
kién thuc gitra nguoi day, nguoi hoc va tai liéu hoc tap [86] trong mot moi
truong gido duc phi hop dé hd trg ngudi hoc phat huy tinh tu luc va cac ki
ning dé kién truc kién thtrc tir mtrc dang co.

Tém lai, hoc kham pha c6 hudng dan hiéu qua hon hoc khdm pha khong
huéng dan [55]. Nguoi hoc khdm pha c6 huéng dan dat két qua tét hon va cai
thién dugc kha nang giai bai todn cao hon so vo1 nguoi hoc kham phé khong
huéng dan [53]. Ap dung hoc kham pha khong hudng din dé hoc thuat toan thi
khong hiéu qua [84] vi phuong phap hoc kham phéd dya vao bai toan can sy
thay doi trong cach tiép can dé giai bai toan [58], ngudi hoc can dugce hudng
dan dé tuong thich kién thirc ¢6 sin ctia minh véi bai toan theo quy trinh kham
pha [84]. Do d6, cac chuyén gia gido duc hoc khong khuyén nghi ap dung hoc
kham pha khong huéng dan [73].
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2.5 Truc quan hoa

Con nguoi co duogc thong tin/tri thirc thong qua co ché tiép nhan dir liéu
va giai ma dit liéu, bién dit liéu thanh thong tin/tri thirc. Con ngudi tiép nhan
dir liéu qua 5 kénh giac quan: kénh thi giac véi cac co quan va than kinh cua
mat, kénh thinh gidc voi cac co quan va than kinh cua tai, kénh xuc giac voi
cac co quan va than kinh cta da, kénh vi giac v6i cac co quan va than kinh cta
ludi, kénh khtru gidc voi cac co quan va than kinh cua mii [87]. Trong d9, thi
giac 1 kénh rong nhat c6 kha ning cao nhat dé thu thap va giai ma duoc nhiéu
di¥ li¢u thanh thong tin/tri thirc.

Dit liéu thu thap dugc tir cac co quan gidc quan duoc chuyén thanh tin
hiéu sinh hoc d¢ c4c h¢ than kinh cta kénh dan dén bd nhé tam ciia ndo bd
(Hinh 2.1) [87]. Tai bo nh¢ tam, dit li¢u dugc phan loai theo ¥y nghia can thiét
hoic khong can thiét, dir liéu khong can thiét dugc loai bo, dit liéu can thiét
dugc chuyén sang b nhd ngan han dé chuyén thanh thong tin/tri thic. Tai bo
nhé ngan han, dit liéu tir cac dang khac nhau dugc chuyén vé dang hinh anh 3D
dé d6i sanh véi dir lidu dang hinh anh 3D d duoc luu tri tir trude trong b nhé
lau dai [87]. Nhiing dit liéu méi thu thap duoc chuyén sang hinh anh 3D, néu

giong véi dit liéu dang 3D c6 trudce trong bo nhd 1au dai, thi dir liu méi nay

duoc hiéu.
Than kinh Nao bd
thi giac
S 2 = Bd nhé B6 nhé
Tin hiéu sinh hoc | B6 nhé tam ngdn han U dai
4 > 4

Co quan cam (rng > Co quan cdm nhén >

Hinh 2.1. Hé thong thi gidc thu thdp, bién dit liéu thanh théng tin/tri thirc[87]

Tri thirc ctia con nguoi dugce Iuu trir trong bd nhd 1au dai dang hinh anh
3D. Con nguoi hiéu duoc dit liéu méi nhan duoc bﬁng cach doi sanh dir liéu
méi ndy voi tri thitc dang 3D da luu trir trude trong bo nhé lau dai. Khi tiép
nhan dir liéu méi, bo nho ngén han ctia con ngudi phai chuyén dir liu tuir cac
dang khac nhau thanh dang hinh anh 3D. Néu bo nhé ngan han nhan duoc dit
liéu dang hinh anh 3D thi khong can phai tai nang luc bd nhé dé chuyén doi tir
dang bat ky thanh dang 3D. Nhu vy, su tiép nhan kién thirc méi duoc dé dang

va can it thoi gian xu ly hon.
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CHUONG 3. DATASET

NANG LUC THi SINH THAM GIA CAC KY THI HQC SINH GIOI
3.1. Giéi thiéu

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

chat lién quan dén muc ti€u nghién ctru, mdi truong gido duc, doi tugng nghién

curu va nguoi dung két qua nghién ctru.

Muc tiéu nghién ciru: Nhitng bai toan nghién ctru vé dir liéu gido duc
hién nay tap 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, hi€u qua cua cong tac quan tri, kha nang dap trng 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 cta co s¢ giao duc, hoac du bao tinh hinh hoc tap
cua turng 16p hoc, ting nguoi hoc.

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

Poi twong nghién ciru: Pbi tuong nghién ctru trong mai trudng gido duc
gdm nguoi hoc, ngudi day, chuong trinh hoc, tai liéu hoc tap, va co so
vét chat v6i nhimg tién ich can thiét.

Ngueoi ding két qud nghién ciru: Ngudi dung két qua nghién ciru 12 ngudi
dit ra yéu cau nghién ctru hoic str dung két qua nghién ctru cho muc tiéu
cu thé, c6 thé 1a ngudi quan tri co s& gido duc, nguodi day, hodc nguoi
hoc.

Céc chu dé nghién ctru sir dung dit li€u gido duc nham muc ti€u giai quyét

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

tinh chat cua dir liéu phai phu hgp vé1 muc ti€u cua bai toan, moi trudng gido

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

nghién ciru lién quan dir liéu gido duc khong thé dung chung dataset. N6i 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 thiy ¢ nhing nghién ciru vé tinh trang bo hoc ciia

sinh vién tai mot truong sir dung dataset tir 87 mau dén 162.030 mau [2, 11];
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bai toan du bao ning luc nguoi hoc dé cai thién phuwong phap giang day dugc
thuc hién bang cach phan ting ning luc theo timg mén hoc dya trén dataset
khoang 300 mau cho mot mén hoc [12]; bai toan khao sat dong luc hoc tap va
két qua hoc tap stir dung nhiéu datasets v&i s6 mau khac nhau theo nganh hoc
cua sinh vién, 93 mau, 137 mau, 174 mau, 404 mau [5]; v.v...

Phan tich cic yéu t6 tac dong ning lyc cia thi sinh
(nang lyc hoc tap & nang luc phi hoc tép)

J

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

NS
[ Questionnaire ]

N
Thu thép dir licu
Google Forms

N
Hoi dap questionnaire
cua nhitng nguoi dugc khao sat
\

Tién x1r Iy cac hoi dap va mo hinh héa hoi dap ctia mdi cau hoi
nhu mot thanh phan cua vector nang lyc cia nguodi duge khao sat

J
Luong hoa cac gia tri ctia nhitng bién dic trung nang luc cua khong gian ning luc
Luong hoa gia tri ciia nhirng thanh phan vector nang luc ctia nguoi dugc khao sat
Reply matrix & Reply 3D cube

A\

@p vector nang lyc cua nhitng nguoi dugc khao 9

4

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

v N
[ Winner-dataset ] [Nonwinner-dataset]

Hinh 3.1. Quy trinh thiét lgp dataset ciia ludn dn
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Lu4n 4n nghién ctru cac yéu td nang luc cua thi sinh anh hudng dén két
qua thi hoc sinh gioi cip qudc gia mén Tin hoc. Dataset cta luan an duoc thiét
ké bang cach phan tich cac yéu té nang lyc tac dong dén két qua thi gdm nhing
yéu t6 nang luc do hoc tép (learning factors) va nhimg yéu t6 nang luc khong
do hoc tap (nonlearning factors). Cac yéu t6 ning luc ndy dugc mo hinh hoa
thanh cac bién dic trung nang luc, gém bién nang lyc hoc tap va bién nang luc
phi hoc tip twong tng véi yéu td nang luc do hoc tip va yéu t6 ning luc khong
do hoc tap.

Nhing yéu t6 ning luc hoc sinh duoc st dung theo timg muc tiéu va yéu
cau cua nghién ctru [11]. Trong d6, nhitng bién ning luc hoc tip dugc danh gia
bang két qua hoc tap, nhimg bién ning luc phi hoc tap dugc khao sat thuc té
theo tirng ddi twong nghién ctru. Pbi twong nghién ctru cua luin 4n nay 13 nhitg
thi sinh d4 tham gia thi hoc sinh giodi cap qudc gia moén Tin hoc. Nhimg yéu t6
ning luc tac dong 1én mdi thi sinh véi nhitng mirc 46 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 3.1.

3.2. Cac yéu t6 ning lwc thi sinh

bac trung nang luc thi sinh tham gia céac ky thi hoc sinh giéi dugc céc
tac gia khao sat nhu nhitng yéu t6 anh hudng ning luc, 13 s6 do sy thanh thao
va két qua hoc tap cta hoc sinh trong nhimg 16p hoc [28]. Nang luc chiu anh
huong boi nhiéu yéu t6 khac nhau, khéng chi chiu anh hudng tir viée hoc tip &
truong thé hién qua kién thire chuyén mon c6 duge ma con c6 nhiing yéu td
khong do hoc tap thé hién qua cach tng xt cua hoc sinh dbi véi viée hoc [3, 9,
21, 28, 88]. Noi cach khac, nang luc co thé duoc khao sat nhu su phéi hop cua
nhiéu yéu td [3, 89]. Sd lugng cac bién nang lyc dugc xac dinh theo chu dé,
moi trudng gido duc va muc tiéu nghién ctru, vi du tir 11 dén 32 bién [11].

Tap bién ning lyc cia cac tac gia khong gidng nhau vé ndi dung va sb
luong, mdi nghién ciru sir dung tap bién dic trung nang luc riéng phu hop véi
muc tiéu nghién ctru [11]. Bdi tugng nghién ciru cta luan an nay 14 thi sinh du
thi hoc sinh gioi cdp quéc gia mén Tin hoc, duge khao sat nhu 13 sy phdi hop
cua kién thuc, k¥ nang, thoi quen, cach (mg xir, nén tang va sy quan tim cia
gia dinh, tac dong ciia moi truong xa hoi. Dir lidu cac bién nang luc chuyén

mon cuia hoc sinh c6 thé duge danh gia bang cach truy cap vao két qua hoc tép.
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Dit liéu cac bién nang luc phi hoc tap cia hoc sinh g@)m ky nang va cach séng
duoc luan an danh gia bang cac cau hoi khao sat (questionnaire).
3.2.1. Nang luc chuyén mén

Tt nhitng quan diém khac nhau, c6 nhiéu dinh nghia vé ning liwc chuyén
mon cua hoc sinh [21, 90]. Luan &n nay ap dung dinh nghia nang luc chuyén
mon 13 sé do kha ning nhitng gi hoc sinh dd hoc dugc théng qua quy trinh hoc
tap dugc nhiéu nguoi str dung [88]. Ning liwc chuyén mon cta winner c¢6 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 danh gia ning lyc chuyén mén toan dién cua hoc sinh.
Trong do, ddi véi hoc sinh chuyén Tin hoc, nhitng mén hoc nhu Toan, Tin, Ly,
Héa, Sinh 14 nhitng mon trong tdm, hd tro kién thire dy thi Tin hoc [3].
3.2.2. Ky nang

Trong thoi gian thi, nhirng thi sinh cta ky thi hoc sinh giéi phai giai dap
nhitng bai toan dic biét hodc phai x 1y nhitng tinh hudng phirc tap. Do d6, mdi
thi sinh khong chi can c6 day du kién thirc chuyén mén ctia nganh minh ma con
phai c6 nhimg k¥ ning can thiét dé 1am bai thi sao cho bai thi cia minh ¢6 kha
ning canh tranh v&i nhimg bai thi khac vé két qua ciing nhu vé su thong minh
cta 101 giai. Dé chon mot doi vién cho doi tuyén, nguoi thay huan luyén vién
phai danh gia duoc kién thirc cing voi cac ki ning cua Gng vién.
Ky niang dam mé. Trudc hét d6i vién doi tuyén phai 1a mét 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 bod qua nhiing cong viéc khac dé tap trung giai
céc bai toan Tin hoc kho, chuan bi cho ky thi.
Ky néng tw hoc. Tat ca nhiing thi sinh thing giai cac ky thi hoc sinh gioi déu
1a nhimg hoc sinh ¢ k¥ nang tu hoc tot. K§ niang tu hoc 12 k§ ning ma mot hoc
sinh ty chu dong tim kiém tai liéu dé hoc tap, trau doi, phat trién kién thirc méi
ma khong can sy hudng dan tryc tiép cua thay tai 16p hoc [3]. Trong thoi gian
hoc tap ¢ 16p hoac huin luyén tai do1, 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
liéu hoc tap tai 10p, tuw kham phé nhitng van dé méi, phuong phap méi dé giai

nhirng bai toan ma&i theo cach sang tao riéng.
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Ky nang tu tin. Mot nguoi c6 ky nang ty tin 14 nguot tin tudng vao nhiing viée
minh da lam va binh tinh khi d6i mat véi thach thie hodc khé khan tro ngai bat
thuong. Ky nang tu tin cua mot thi sinh gitp cho thi sinh xr Iy nhitng cau hoi
ctia dé thi, binh tinh ddi pho v6i nhitng van dé khé cta dé thi [3, 56]. Mot ngudi
c6 k¥ ning tu tin qua cao ¢o thé tré thanh ngudi tu cao. Mot thi sinh tu 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 ciia mot nguoi lién quan dén nhimg hoat
dong va quy trinh tiép nhén, luu trix, truy cap va xu 1y thong tin [91]. Kha ning
nhan biét anh huéng manh mé& dén thanh tuu chuyén mén, nhitng hoc sinh co
k¥ nang nhan biét cao c6 nhiéu kha niang dat két qua hoc tap cao [92]. Do do,
nhan biét 13 k¥ ning can thiét cho nhimg thi sinh tham du ky thi hoc sinh gioi.
Ky nang tw duy phdn bién. Tu duy phan bién cia mdt nguodi cung nghia véi tu
duy nhén xét lién quan dén kha ning 1y ludn, phan tich, ddnh gia va binh luan
vé mot van dé dua trén quan diém hodc 1y thuyét nao d6 dugc ap dung cho
nhitng cau hoi, nhitng tinh hudng hodc nhitng van dé théng thuong hodc bat
thuong [52, 93-95]. Mot ngudi ¢6 tu duy phan bién luon mubn tim ra chan 1y
hon 13 ¢b tim 14y chién thang khi tranh ludn mot van dé va khong dé bi cudn
theo mot khuynh huéng nao [96]. Mot nguoi ¢ tu duy phan bién tét co ki ning
lang nghe tat ca nhitng quan diém khac nhau vé mot van dé dé giai quyét van
dé hodc ra quyét dinh [52, 94, 95]. Tu duy phan bién déng vai trd hét stic quan
trong ddi v6i hoc sinh trong bdi canh thé gisi hién nay - mot thé giéi dang thay
d6i nhanh chéng va khong ngimg van dong. Moi hoc sinh can linh hoat va c6
kha nang thich ing. Dic biét, cac thi sinh dy thi hoc sinh gidi mudn thing giai
can c6 tu duy phan bién tot dé hiéu va giai quyét nhimg van dé mot cach doc
1ap bang k¥ ning tu duy ctia minh [94]. K§ ning tu duy phan bién ciia mdi
nguoi duge danh gia dya trén 6 cip do:

- Ciap @6 1: Nguoi khong c6 ki nang 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 mét sd van dé thyc té.

- Cap d6 5: Nguoi co théi quen tu duy phan bién.
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Cap do 6: Nguoi biét 4p dung tu duy phan bién dé ra quyét dinh va xir Iy
thong tin.

Ky nang tw duy sang tgo. Ky nang tu duy sang tao cia mgt nguoi lién quan

dén nhitng k¥ ning nhan dang, phan tich, suy dién, danh gia, tong hop [97] va

1y luan dé phat sinh nhitng ¥ tuéng méi ddi véi mot viée nao d6 [72] hodc dé

giai mot bai toan cé sin theo mot cach khac, phi truyén thdng nhung tét hon

[98]. Tinh chat ctia cac bai thi trong ky thi hoc sinh gioi thudng doi hoi céc thi

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

ning tu duy sang tao ctia mdi nguoi dugce danh gia duwa trén 5 cap do:

Cap d0 1: Ngudi co k¥ ning tu duy sang tao 1a ngudi co k¥ ning thyuc
hién lai nhimg bai todn di dugc giai v6i su hiéu biét va phan tich cua
riéng minh.

Cap d0 2: Ngudi co k¥ ning tu duy sang tao 1a ngudi co k¥ ning thyuc
hién lai nhitng bai toan cii véi 101 giai moi dua trén nén ctia bai giai trude.
Cap d0 3: Ngudi co k¥ ning tu duy sang tao 1a ngudi co k¥ ning thyuc
hién lai bai toan cii theo cach tiép can hoan toan méi.

Cap d0 4: Nguoi c6 ki nang tu duy sang tao 1a ngudi co k¥ ning tong
quat héa thanh mot loai bai toan va dinh hudng cac tiép can dé giai loai
bai toan.

Cap 46 5: Nguoi co ki ning tu duy sang tao 1a ngudi c6 k¥ ning tu duy
tong quat hoa dé nang cap bai toan, md ra linh vue méi, hudng khoa hoc

hodc nganh nghé maéi.

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¥ niang quéan ly

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

nhing cau hoi cta dé thi trong mot khoang thoi gian ¢6 han [3]. K¥ ning

quan ly thoi gian giap thi sinh phan chia mac do 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 st luc va tri tué vao viéc giai bai thi trong mot khung

thoi gian nhét dinh.
3.2.3. Cach sdng

Nhiing thoi quen céd nhan va dnh hudng cta gia dinh c6 nhitng tac dong

quan trong dén thoi gian hoc chuyén sau luyén thi cling nhu nhitng két qua cta
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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 duogc khao sat cho ting (mg vién dé chon vao doi tuyén.

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

Tiém ning cia gia dinh. Yéu t6 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 ctia d6i vién vi kha ning nhan biét va kha ning tiép nhan kién thirc cua
mot ngudi co tinh di truyén [92]. Trong thuc té, kha ning kinh té (thu nhap)
ctia gia dinh, sy quan tAim va gitp d& cta gia dinh anh huong tich cuc dén két
qua cua dodi vién trong khi 6n luyén va khi tham du ky thi hoc sinh giéi.

Vén dé finh 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 khtr, Truong di co truong hop mot doi vién rt gioi nhung khong thang
giai. Khi tim hiéu, cac huan luyén vién méi biét 1a hoc sinh iy dang c6 van
khoéng tét trong quan hé tinh cam nam nir.

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

3.3. Cau héi khao sat (Questionnaire)

Luan an thuc nghiém dé tuyén chon doi vién doi tuyén du thi hoc sinh
gidi cap qudc gia mon Tin hoc. Luén an ap dung phuong phap khao sat bang
Questionnaire dé thu thap dir liéu ning luc cua ting thi sinh da timg tham gia
cac ky thi hoc sinh gioi cap qudc gia mén 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 c6 thé xam
pham quyén riéng tu ctia ngudi duoc khao sat (winners va nonwinners).

Sy hop tac ciia ngudi duoc khao sat quyét dinh sy thanh cong cua viée

thu thap dir liéu. Giai phap cta luan an la bién soan cau hoéi khao sat dap

ung yéu cau vé cac yeéu to tdc dong nang luc. Ngoai ra, cau héi phai dé
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duoc tiép nhan va tra 101 bai nguoi duoc khao sat, tranh nhitng cau hoi
vé doi tu va gia dinh.

Thoi gian tra 161 va yéu cau dau tw ciia ngueoi dwoc khao sat. Ngudi duoc
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 duoc khao sat dé tiép nhan va
khong mat nhiéu thoi gian dé tra 10i. Giai phap ciia luan an 14 bién soan
cau hoi bang nhirng tir ngir don gian dé hiéu. Cac cau hoi khao sat khong
mat thoi gian suy nghi va cach tra 16i don gian, chi cdn mét dau tich (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 xuét
cac tiép can:

o Lurong héa tdp gid tri cia cdc bién ddc trung nang lyc. Moi dic
trung ning luc dugce xac dinh boi mot tap gia tri can phai duoc
dinh luong trong khong gian niang luc nhiéu chiéu. Ludn an d3 dé
xudt cac tiép can luong hoa gia tri cua cac tip bién dic trung ning
luc.

o Luwong hoa cdc gia tri cua vector nang luc cua nguoi duwoc khao
sat. Luan an d3 dé xuét cac tiép can dinh lugng gia tri cac thanh
phan dic trung ning luc cua vector biéu dién ning luc cua ngudi
duoc khao sat..

Vi tri cu tru roi rac cua nhitng nguoi dwoc khao sat. Nhitng thi sinh da
tirng tham gia ky thi hoc sinh giéi cap qudc gia mon Tin hoc dén tir nhiéu
tinh, dia phuong khac nhau trén ca nudc, khong tap trung tai mot khu
vuc dia ly nhét dinh. Dé khic phuc kho khan nay, luan an tan dung sy ho
tro cua cac déng nghi¢p la huin luyén vién doi tuyén Tin hoc tai cac
truong trung hoc pho thong c6 hoc sinh tham duy ky thi hoc sinh giéi cap
qudc gia mén Tin hoc. Viée thu thap dit liéu chi thuc hién ddi véi cac thi
sinh da tham dy ky thi trong vong ba nam gan ddy. Cac huan luyén vién
dong vai tro két ndi, ho tro lién hé va chuyén bang khao sat Questionnaire
dén cac thi sinh da tham dy ky thi qudc gia mén Tin hoc. Vé k¥ thuat,
luan an str dung Google Forms dé gui Questionnaire dén nhitng ngudi

can khao sat 1a thi sinh d dy thi trong 3 nim gan nhét.
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Dt liéu dic trung niang luc dugc thu thip bang bang khao sat
Questionnaire giri dén cac winners (thi sinh thang giai) va nonwinners (thi sinh
khong thang giai) cta nhimng ky thi hoc sinh gioi cip qudc gia méon Tin hoc 3
nam gan nhat. Nhimg cau khao sat vé nang luc hoc tap duoc sir dung ngdn ngir
hoi truc tiép két qua hoc tap cia cdc mon hoc ¢6 lién quan dén ning luc chuyén
mon can thiét cia mon thi hoc sinh gioi cdp quéc gia. Tuy theo muyc tiéu cia
ddi tuyén tham dy giai hoc sinh giodi cip qudc gia bd mon gi thi khao sat két
qua hoc tap nhitng mon hoc thich hgp. Mot thach thirc 16n khac, nhitng nguoi
duoc khao sat 1a nhimg thi sinh d3 timg tham gia ky thi hoc sinh giéi cap qudc
gia mén Tin hoc trong 3 nim gan nhat dang sinh séng hodc hoc tap rai rac
toan qudc.

Mot sd tac gia da chi ra nhitng yéu t6 ning luc hoc sinh phu hop véi vin
hoa, chu dé ciia minh nhu tudi tac, nam/nir, thoi gian tham du 16p hoc, c6 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 tim 1y gido duc ma phén tich thanh nhiing ciu khao
sat hoi gian tiép. Nhitng cau khao sat nay hoi vé thoi quen, hanh vi tng xt,
hodc sinh hoat don gian hang ngay. Do d6, nguoi dugc khao sat cam thdy don
gian d& hop tac vi khéng xam pham sau vao quyén riéng tu ca nhan.

Thuc nghiém thu thap dit liéu bang nhitng cdu khao sat trong bang
Questionnaire c6 18 cau lién quan nang luc hoc tap, 22 cau lién quan nang lyuc
phi hoc tap. Mdi cdu khao sat dugc bién soan ngan gon, c6 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. Tap Questionnaire duoc trinh bay chi tiét trong Phu luc 1 da dap ung
duoc cac thach thice trén.

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

- Vé hinh thirc cdu khdo sdt. Luan an tiét kiém thoi gian cua nguoi dugce
khao sat bang cach bién soan nodi dung khao sat thanh nhitng cau hoi

ngan gon, don gian, dé hiéu, dic biét 1a chi tra 151 bang mot dau tich (X)
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cho mdi cau. Questionnaire khong c6 nhitng cau hoi ma ngudi duoc khao

sat phai suy nghi dé viét thanh cau tra 10i.

- Vé phuwong phdp tién hanh. Luan an nhd sy hd tro cia cac huan luyén
vién doi tuyén hoc sinh gi61 mon Tin hoc cua mot $6 truong trung hoc
pho thong tai cac tinh dé guri Questionnaire bang Google Forms dén tirng
thi sinh duoc khao sat.

3.4. Thu thap dir li€u

- Poi twong thu thap: Dt liéu dugc thu thap cho nghién ctru 1a dac trung
nang luc cua cac winners va nonwinners da tirng tham du ky thi hoc sinh gioi
cap quéc gia mén Tin hoc. Dit liéu nay duoc thu thip dé cap nhat dataset hang
nim sau mdi ky thi hoc sinh gioéi cip qudc gia. Dataset ¢ tinh dong theo thoi
gian, dataset gom dit liéu cua nhing thi sinh d& 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 moi, dé thi luén duge cip nhat theo xu hudng thdi dai nén dataset
phai luén duoc cap nhat dé dap ung duoc tinh thoi dai.

- Phuong phap thu thdp: Luan an ap dung k¥ thuat ciia Google Forms va
duoc su gitp d& cia cac thay co huan luyén vién cta cac doi tuyén hoc sinh
gi6i mon Tin hoc. Trong thuc nghiém, luan an duoc su ing hd 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.

3.5. Tién xir ly dir liéu
3.5.1. Chuin bij dir liéu

Dir 1iéu sau khi thu thap dugc tir cac thi sinh tham gia ky thi hoc sinh gioi
cap qudc gia mén Tin hoc cac nam hoc 2020- 2021, 2021-2022, 2022-2023
duoc xir Iy dé thanh 1ap Dataset 2024 gdm 120 winners va 101 nonwinners. Dt
liéu sau khi thu thap duoc tir cac thi sinh tham gia ky thi hoc sinh giodi cAp qudc
gia mon Tin hoc cac ndm hoc 2021-2022, 2022-2023, 2023-2024 dugc xu ly
dé thanh 1ap Dataset 2025 gdm 360 winners va 137 nonwinners.

Céc cau hoi ciia Questionnaire c6 nhiéu dap an, nhitng nguoi dugce khao
sat dugc moi danh dau tich (X) vao 1 dap an phu hop nhét véi ban than minh.
Cac hoi dép ctia Questionnaire khi nhén lai déu duogc tién xir Iy thu cong dé

chon nhitng hoi dap hop 1& [99]. Céac hoi dap Questionnaire duoc phan thanh 2
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nhém: (1) hoi dap cua nhitng winners; (2) hoi dap cua nhirng nonwinners va xu

Iy thu cong timg bang hdi dap dé chon nhitng hdi dap ding yéu cau vé qui cach:

- Nhitng hdi dap c6 cau hoi nhan duge nhiéu hon mot dau tich tra 101 hodc

c6 cau hoi khong c6 dau tich tra 10i thi hoi dap bi loai ra vi khong hop 18.

- Nhiing hoi dap co6 ghi cht thém thi bi loai vi dugc xem 1a khong hop 1¢€.

- Nhitng hoi dép c6 yéu té nang luc hoc tap thiéu hoi dap phan 16p 11, 12

duogc xem la hop €.

- Nhitng hoi dép c6 yéu té ning luc hoc tip thiéu hoic thira cac cau hoi

cua l6p 10 dugc xem 1a khong hop 1€.

- Nhing hoi dap khong tra 1i dii cac cau hoi phi hoc tap 16p 10, 16p 11 thi

bi

loai.

3.5.2. Xir Iy dir liéu bi thiéu
Khi thu thap dir liéu ttr ngudi dugce khao sat co6 mot ) truong hop dir ligu

bi thiéu da duogc xtr Iy nhu sau:

Trieong hop 1: Héi ddp tra 1oi thiéu do chit quan ciia nguoi dwoc khdo

sat.

Bang 3.1. Xt Iy di liéu bi thiéu Truong hop 1

n v v v - . © . M n -
Timestamp Gioi tinh [Ngay sinh |Dang I§Truong THPT d4 hoc hoic dang hoc L6p dang hdEmail Két qua hodKét qua hodKét qua hoc|Két qué
4/9/2024 20:23; tham— FTHPT ChUyen NgUyen DU - DAk LAk ftrat it 6—10.0-176.80 176-80 [76-8
:47|wda Nam__| 19/4/2024[Ding [asd asd asd ,6-10,0 [9.6-10,0 [9,6-10,0 (9,
543 Nam 22/2/2004/Ping |GD 1 Hh@gmail 1-7.0 =70 5 AR
4/10/2024 14:14:29|Ngd Xuén Toan Nam ng _[Gla dimhtphem———————————————[TTctin___[Chilengaming@gmail.com 6-10,0 [86-90 [81-85 [8,1-8,
4/10/2024 16:25:44/D6 Thanh Trong Nam 18/8/2007|Bing [THPT Chuyén Bién Hoa 1 thanhtrongdo45@gmail.com 9,6 - 10,0 [9.6-10,0 [96-10,0 |9.6-1(
4/10/2024 16:37:57|Tran Gia Huy Nam 21/12/2007|Pang _[THPT Chuyén Lé Hang Phong 11CTINA trangiahuy211207@gmail.coq9,6 -100 91-95 [91-95 [9.1-9,
4/10/2024 16:43:02| Mai Nhé&t Quang Nam 22/2/2007|Ding | THPT chuyén Bién Hoa 1 cpptowin@gmail.com 96-100 [91-95 [91-95 [86-9,
4/10/2024 17:29:18|Lé Minh Tuan Nam 27/8/2007|Dang | THPT Chuyén Lam Son - Thanh Héa 11 Tin ugactye12@gmail.com [96-10,0 [96-10,0 [86-90 [9.1-9,
4/10/2024 17:33:22[Doan Tuan Anh Nam 6/4/2006/Dung |THPT chuyén Lé Hong Phong 12CTIN doantuananh06042006@gmail9.6 - 10,0 [81-85 |81-85 [8,1-8,
4/10/2024 17:49:22|Ngé Minh Birc Nam 13/12/2006|Ding | Trwdng THPT Chuyén Hoang Véan Thu - Hoa B 12 chuyén T|ngominhduc006@gmail.com (9,6 - 10,0 |96 - 10,0 |9,6-10,0 (9.6 - 1(
4/10/2024 18:06:14[Trinh Thé Tung Nam 3/6/2007|Dang | THPT Chuyén Lam Son - Thanh Héa 111 trinhtung362007 @gmail.com |9.6 - 100 [9.1-95 [86-90 [86-9,
4/10/2024 18:42:55|Nguyén Tién Thanh__ [Nam 22/10/2007|Dang | THPT Chuyén Lam Son - Thanh Héa 11 hihihahornot@gmail.com 96-100 [9.1-95 [91-95 [96-1(
4/10/2024 18:58:54|Hoang Van Thai Nam 13/8/2006/Ping |Trwong THPT Chuyén Hoang Vén Thy - Hoa B12 Tin hoangvanthaihb&gmail.com |81-85 [81-85 [81-85 [81-8,
4/10/2024 20:06:39|Lé Anh Nam 5/1/2007|Pung | Trudng THPT Chuyén Lé Khiét - Quang Ngai i 86-90 |76-80 [76-80 [7.6-8
4/10/2024 20:16:50|Trinh Quoc Binh Nam 22/8/2007|Ding | THPT chuyén Bién Hoa 96-100 [91-95 [86-90 [91-9,
4/10/2024 21:20:49|Lé Hai Cudng Nam 27/7/2006|Ding | Truong THPT Chuyén Hoang Van Thu - Hoa B 91-95 [91-95 [81-85 [81-8
4/11/2024 12:46:33|Nguyén Quang Long  [Nam 8/5/2008|Pung | Trudng THPT Nguyén Binh Khiém il.¢96-100 |71-75 [91-95 [9.1-9,
4/11/2024 13:09:41|Déng Quang Minh Nam 2/4/2006|Pung | Trudng THPT Chuyén Nguyén T4t Thanh - Y&[12 96-100 [81-85 [81-85 [81-8,
4/11/2024 13:15:17|Pham Nhét Quang Nam 3/8/2005 Khén% Trudng THPT Chuyén Nguyén T4t Thanh - Yén Béi png 96-100 |91-95 [71-75 |81-8,
4/11/2024 15:52:31|Nguyén Thj Hoa NG 24/7/2006|Ding | Truong THPT Chuyén Bic Ninh - Bic Ninh | 12Tin hhhoa77477@gmail.com 9.6-100 |86-90 [91-95 [91-9,
4/11/2024 15:53:54|Nguyén Minh Drc Nam Blung |Truong THPT Chuyén Béc Ninh - Bc Ninh nu enminhduc06cbn@gmail.¢9,6 - 10,0 |96-100 [9,1-95 [9.1-9,
11/4/2024 16:47|Sung A Sia Nam Truong THPT Chuyén Hoang Van Thy - Hoa Binh 96-100 [86-90 [81-85 [81-8,
4/11/2024 18:50:38|Ngé Cong Dirc Nam 25/8/2007|Ding _|Chuyén Béc Ninh 11 tin ngocongduc678@gmail.com [9.6-100 [91-95 [91-95 [96-1(

Dit liéu hoi dap ciia ngudi duoc khao sat duoc tra 101 thiéu do cha quan.

Trudng hop niy xu 1y bang cach loai bo dit liéu cua nguoi duoc khao sat ra
khoi Dataset (Bang 3.1).

Trieong hop 2: Héi dap tra 1oi thiéu do khdch quan.

Dit liéu bi thiéu do khach quan (Bang 3.2). Vi du nhu ngudi duoc khao

sat dang hoc 16p 11 thi khong ¢ diém cac mon hoc & 16p 12.



39

Bang 3.2. X Iy dir liéu bi thiéu Trieong hop 2

v

. v n = w : v - w n - '
Két qua hodKét qua hodKét qua hoc|Két qua hoc [Két qua hoc|Két qua hdKét qua hodKét qua hoc tap ca nanKét qua hoc tap ca nanKét qua hoc tap ca nanKét qua hoc tap ca nanKét qua hoc tap ca nar
81-85 [71-7, 6,1-7,0 5,0-6,0 6.1-7.0 .6-80 [81-85 6-8,0 6,1-7.0 71-75 1-85 76-80
96-100 [9,1-9, 9,1-95 9,1-95 91-95 [96-10,0(96-100 [9,1-95 9,1-95 9.1-95 1-95 9.6-10,0
8,6-9,0 1-8, 71-75 76-80 71-75 |76-80 |81-8, 9,1-95 6.1-7.0 7.6-8,0 6 -8,0 8.1-85
9.1-95 1-9, 71-75 6,1-7.0 71-7,5 76-80 [8,1-8, 8,1-85 50-6,0 6.1-7.0 ,1-7.0 71-75
8,6-9.0 1-9, 76-80 |76-80 |81-85 [81-85 |81-8, 91-95 6.1-7.0 8.1-85 ,1-8,5 8.6-9.0
91-95 [81-85 [61-70 6,1-7,0 81-85 [81-85(91-95 [81-85 71-75 71-75 76-80 76-80
91-95 [91-95 [81-85 [86-90 [81-85 [86-90 |91-95 [86-90 6.1-7.0 71-75 8,1-85 8.1-85
96-100 [86-9,0 -7, .6-90 ,1-85 |86-90 |96-100 |86-9,0 71-75 86-90 71-75 86-90
96-100 [9,1-95 ,1-8,! ,1-8, 6-90 186-90 (9195 191.-05 86-90 81-85 8,6 -9,0 86-90

3.-10-0—15:6—=107 6 -9, )1 -9, 6-100 [91-95
<9:6-10.0 96-10.0 [9.1-09, 1-95 [91-95 I
6-90 [8.1-85 1" e 58017 0 186.00 [8A.90 61.70 580 65 B1-85
.6-9.0 ,1-95 .6 -9, .6-9.0 6-90 |8 0 [91-95 [9.1-95 9,1-95 86-9.0 86-90 8,6-9,0
6 -10,0 [9.6-10.0 [86-9,0 .6-80 .1-85 |86-90 /81-85 |[86-9.0 71-75 76-8,0 8,1-85 8,1-85
91-95 [86-90 [71-75 71-75 71-75 [81-85 [91-95 [91-95 6,1-7,0 71-75 76-80 76-8,0
91-95 [91-95 [76-80 1-75 81-85 [81-85[91-95 [96-100 8,1-85 9.1-95 9,1-95 8,6-9,0
91-95 [91-95 [81-85 [81-85 [81-85 [86-90 [91-95 [9.6-10.0 9.6-10,0 9.1-95 8.1-85 91-95
86-90 [86-90 [61-70 6.1-7,0 76-80 76-80 [96-100 [91-95 6,1-7.0 8,1-85 8,1-85 8,1-85
91-95 [91-95 |76-80 [76-80 |[76-80 [81-85 [81-85 [9,6-10,0 71-75 8.6-9,0 8.1-85 8,1-85

Imputer (KNNImputer) tir scikit-learn dé xir Iy gia trj thiéu trong dir liéu:

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

Output: Bang dir liéu sau khi d3 duoc dién day du cac gia tri bi thiéu

Thuéat toan:

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

K-Nearest Neighbours Imputer 1a mot ki thuat xir 1y dit liéu thiéu trong
hoc mdy, sir dung phuong phap K-lang giéng gan nhat dé udc luong va dién
gia tri bi thiéu dua trén nhirng diém dit liéu twong ty.

Céch hoat dong ctia K-Nearest Neighbours Imputer: Vi mbi 6 bi thiéu
trong tap dir liéu, tinh khoang cach gan nhat (thuong 1a Euclidean distance)
trong tap dir liéu va sir dung gia tri cua cac diém gan nhat nay dé dién vao gia
trj thiéu. S6 lwong diém gan nhat dugc xac dinh boi tham s K. Diéu nay gitp

tao ra cac gia tri gﬁn gia tri thuc té nhat cho gia tri thiéu.

3.6. Pinh lwong tip gia tri cic bién dic trung ning lwc cia khong gian
nang luc
MOi cau khao sat cua Questionnaire dugc mo hinh hoa toan hoc nhu mot

bién dic trung nang luc F |s=1,.,40. Mdi két qua hdi dap Questionnaire tir
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ngudi duge khao sat (winner hodc nonwinner) m|m=12,.,.M v&i M 1a sb
hoi dap sau khi dugc xtr ly, dugc md hinh héa nhu mdt vector F |lm=1,2,.,.M
nang luc cua ngudi dugc khao sat 7 trong khong gian 40 chiéu.
F =, e ) =(f" | s =1,..,18,19,..,40)
Bai toan dinh lugng dac trung nang luc cia nguodi dugc khdo sat
M\ m=1,2,... M 13 mot anh xa céc dap an dinh tinh trong céc cau khdo sat cua
Questionnaire ma nguoi dugc khao sat 1 da chon (X) thanh vector
F lm=1,2,.,M trong khong gian 40 chiéu F,|s=1,..,40. M&i chiéu & mot
bién dic trung ning luc cua ngudi dugc khao sat 7 co gia tri duoc dinh lugng
f" €[0,10]c R} Vs €{l,..,40} |m =1,..,M . N6i cach khac,
- Input cta bai toan dinh luong dic trung ning lyc 1a nhimg hoi dap
Questionnaire dinh tinh ctia nguoi duoc khao sat.
- Output cua bai toan dinh lugng dac trung nang luc 1a céac tap gia tri dinh

luong cua cac bién dic trung nang luc F, = {f; 511 5=12,.]5=1.,40 va

vector nang luc cta nguoi duoce khao sat Fm=(f;" |s=1,..,18,19,..,40) véi
m=1,..M

Bai toan dugc phan tich thanh 2 outputs:
- Output 1: Tap giad tri cia bién dic trung nang luc
F, :{fs_ﬁ} | f=1,2,.|s=1..,40.

- Output 2: Vector dac trung nang luc f:m:(fsm |s=1,..,18,19,..,40) cua
nguoi dugce khao sat m|m=1,.,.M

Output 1 duoc thuc hién b::ing cach phan chia

E =1 4}|#=12,.|s=1,..,40 thanh 2 nhém véi 2 tiép can dinh luong

twvong ung, nhom bién dic trung nang luc  hoc  tap

F ={f 5} #=12,.]5s=1,.,18 vanhom bién dic trung nang luc phi hoc tap

E={f 5 f=12,.]5=19,.,40.
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3.6.1. Pinh lwong cac bién dic trung ning lre hoc tip

Bang 3.3. Anh xa bién déi déap an cdc bién dic trung néing luc hoc tdp
F |s=1,.,18 trong két qua hoi dap Questionnaire cua nguoi duwoc khao sat.

Dap 4n céc bién dic Gia tri f, ;| #=1,2,.. ciia bién dac
trung nang luc hoc tap - R _
cua nguoi dugce khao sat trung I,lang h'IC‘ h?c t?p 5l S. 1’"’.18
trong questionnaire dugc anh xa tu .dap an questionnaire
cua nguoi dugc khao sat
[0.0-5.0] 1
(5.0-7.5] 5
(7.5-28.0] 6
(8.0—-28.5] 7
(8.5-9.0] 8
(9.0-9.5] 9
(9.5-10.0] 10

Badng 3.4. Két qua so héa cdc ddc trung nang e do hoc tdp

id |win|female|F1 |F2 |F3 |F4 |F5 |F6 |[F7 |[F8 |F9 |F10 |F11 |F12 |F13 |F14 |F15 |[F16 |[F17 |F18

10/ 10/ 10f 10{ 10{ 10{ 10]f 10] 10/ 10/ 10f 10f 10/ 10f 10{ 10{ 10] 10
10/ 10f 10/ 10{ 10{ 10{ 10f 10/ 10/ 10/ 10{ 10f 10/ 10f 10{ 10{ 10] 10
10 10/ 10{ 10{ 10{ 10{ 10| 10 9] 10| 10 9] 10| 10 9| 10| 10 9
10 10| 10 9] 10 9| 10 9| 10| 10| 10 9| 10| 10] 10 10/ 10/ 10
10 10{ 10/ 10{ 10[ 10
10 10/ 10/ 10f 10{ 10/ 10/ 10| 10 9| 10/ 10/ 10/ 10 9| 10| 10 9
10 10/ 10/ 10f 10{ 10| 10/ 10| 10 9 9| 10
10 9| 10{ 10{ 10 10/ 10/ 10/ 10{f 10[ 10{ 10
10{ 10| 10[ 10| 10 9| 10| 10] 10, 10/ 10/ 10
10| 10 9| 10| 10 9| 10 10/ 10] 10/ 10/ 10/ 10f 10/ 10{ 10{ 10| 10

O |IN|O[LB|WIN (P

N N
O|0O([0O|0O[O|O[O|O[O|O

=
o

MJi dic trung ning luc hoc tip duge md hinh héa nhu mot bién dic
trung nang luc va duoc biéu dién nhu mot chiéu nang luc E |s=1,..,18 ¢
nhidu gia ti f s|P=L2.. trong khong gian ning lyc
F, ={fsﬂ}|ﬂ=1,2,..|S=1,..,40. Trong d6, mdi chiéu E, |s=1,..,18 bicu dién
nang lyc hoc tdp dugc dinh luong bo1  tdp gid  tri
{f; 5} =11,5,6,7,8,9,10}| f=1,2,... duoc 4nh xa tir két qua hoi dép trong nhing

Questionnaire cta nhitng ngudi duge khio sat theo Bang 3.3 va két qua 1a
Bang 3 4.
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3.6.2. Pinh lwong cac bién dic trung ning hre phi hoc tip

Tat ca cac hoi dap Questionnaire thu thap tir cAc winners va nonwinners

tham gia khao sat duoc sir dung dé xac dinh nhitng gia tri cac bién dic trung

nang lyc phi hoc tap. Pap an ciia cic Questionnaires tir cau 19 dén cau 40 1a

nhitng dap an dinh tinh duoc chuyén thanh bién dic trung ning luc dinh lugng

E |5=19,..,40. Mdi bién gdm mot tap gia tri can dugc xac dinh.

Tap gia tri cua nhitng dac trung nang luc phi hoc tap. Trong khong gian
ning luc, mdi bién dic trung ning luc phi hoc tap E, |5=19,..,40 twong
ung véi 1 cau hoéi dinh tinh § =19,..,40 trong Questionnaire. Tap gia tri
dinh luong cua mot bién dic trung nang luc phi hoc tap duoc chuyén ddi
tir nhitng hdi dép Questionnaire ctia nhitng ngudi duge khao sat (winner
hodc nonwinner). Két qua, mdi bién dic trung ning luc phi hoc tap
E|s=19,.,40 c¢6 mot tap gia tri dinh luong Ia
FS={fSﬂ €[0,10]cR|f=12,.}.

Cdc thanh phan phi hoc tdp ciia vector nang lire. Cac thanh phan phi hoc
tap f." |s=19,..,40} cta vector nang luyc ngudi duge khao sat m duge
chuyén d6i tir cac dép an dinh tinh ctia nguoi nay tai nhimg cau khao sat
19, 20, .., 40. Két qua, ta c6 vector ning luc ctia ngudi dugc khao sat

mim=1,.,M 1a F =" eF|s=1,.,18,19,.,40| m=1,..,M).

- Ma trgn héi dép (Bang 3.5): Hoi dap Questionnaire ctia mot ngudi dugc

khao sat duoc thiét 1ap thanh ma tran voi gia tri 1 dugce gan vao dap an
c6 danh dau (X) va gia tri 0 duoc gan vao dap an khong co danh dau ().
Déi voi nhitng cau khao sat trong Questionnaire khong duoc bién soan
du s6 dap an so voi ma tran thi vi tri twong Gmg trong ma tran hoi dap

duoc gan bang 0 (6 md trong ma tran ciia Bang 3.5).
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Bang 3.5. Ma trdn héi déap vé ddc trung ning lyc phi hoc tdp s=19,20,..,40
cua nguoi duoc khdao sat m| m=1,2,..,M.

A m m m m m m
Cauld | ayg | byg | cfg | dig | @y | Sig

A m m m m
Cau 20 ar b20 €0 d20

N m m m m m m m m

N m m m m m
Cau22 | ay | by | e |dy | en

A m m m m
Cau 23 a23 b23 023 d23

A m m m
Cau 24 oy b24 Coy

Cau2s | ays | bys

A m m m
Cau 26 a26 b26 026

R m m m m m m m m

A m m m m
Cau28 | ayg | byg | cog | dog

Cau29 | ayy | by

Cau 30 | a3, | b3,

Cau3l | a3) | b3)

~ m m m m m m m m jm
Cau32 | ay, | b3y | ¢35 | d3y | €30 | f32 | &30 | M3y | isn

A m m m m m m m m

Cau 34 | agy | by,

A m m m m

A m m m

Cau37 | ai} | by | 37 | d3;

A m m m m

~ m m m m m
Cau39 [ azy | byg | c39 | d3g | €39

A m m m m
Caud0 [ ayy | by | ca0 | dao | €ao
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Gia tri dinh lwong ciia bién diic trung ning lwe phi hoc tip
m=M

Gia tri s6 ciia nhiing

Fuo ddc trung nang luc phi hoc tap

Foe &
2
=
a
i=2
)
&
2
z
£
Q
Pl
[

Fao

Hinh 3.2. Khoi 3D hoi ddp - dinh lwong cdc gid tri cia bién ddc trung ndng
lyc phi hoc tdp Fq,Ey,...Ey,
Ap dung khéi 3D hoi dap dinh lwong bién dic trung ning luc phi hoc tap
(Hinh 3.2), cac gia tri cua bién dic trung nang lwc phi hoc tap F, | s=19,20,..,40

twong tng cau khao sat 5=19,20,..,40 1a:

M
a, :ﬁza;" |al €{0,1}|m=1,2,..,M;s =19,..,40
Tt e
S M
by=—> B |b" €{0,1}|m=1,2,.,M;s5=19,..,40
VDAL
S M
¢, :MZC;" | e{0,1} |m=1,2,.,M;s =19,..,24,26,..28,32,33,35,..40
1
S M
dy =3 d! |d7 € {01} | m=1.2... M5 =19...,23.27,28.32,33,35.37....40
1
S M
ey =1 D€ € 01} m=12...M:5=19,21,22.27,32.33,39.40
1
S M
. :sz;" | [ e{0,l}|m=1,2,.,M,s=19,21,27,32,33
1

M
. :%Zg;” g € (0.1} m=1,2,.., M35 =21,27,32,33
1
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M
h, =%Zh§" A" {01} |m=1,2,.,M,s =21,27,32,33
1

5 M
i =—>i"il' €{0,1}|m=1,2,.,M,s =32
M4

Gia tri cta bién ning lyc phi hoc tidp duoc chuan hoa sao cho
a,b,.c..d e, f..g i, €[0,10]cR| Vs €{19,20,..,39,40} bing cich gan O

bang mot s thich hop tuy theo s6 nguoi tham gia khao sat. Thuc nghiém cua
luan an chon o= 10

Theo Questionnaire ctia ludn an, tip gid tri cta cac bién dic trung ning lyc phi
hoc tap
E={a,.b,.c,.d,.e,f..g.hi; €[0,10] cR} = {fsﬁ €[0,10]cR}p=1,2,..}[s=19...,40

trong khong gian nang luc la:
Fg =1{a19,019,C19:d)95€19, f1o} = L1915 T1025F1055F19.45F10 55 F19.6 )
Foo ={a50,029,C05d20 1 = {th0.1552025F2055 12045
E,={a,,,0,,,¢5,d5,,€50, 51851511 }
R ETRTS ETES SYRVS YW BTN YOS ETRIS EIRY
E, ={a,,,b,,¢5,d 5,0 =0, 1,105,155, 500105}
E,; ={a,;,b55,C035,d,5} = {55 1,555,005 5,555}
E, ={a,,,b,,¢0,} =5, 1,550,545}
Fys ={a,5,05} = {t)5 1,155,
Fos =1a,56,036,C56 5 = {561 F0620 0638
Fy; =1ay7,b,¢57,d 575607, 27,8275 107§
R ETRTS ERTS SURVS YRS PN YOS EPRAS EORY
Eq ={a,5,055,Cr5,dg} = {05 150555 T0s35 1054}
Fyg ={a59,b50} = {3 1,150,
E,, =1{a50,05} ={f50,-T50,}
F ={as,05, ) ={f5,,,15,,}

Eyy =1a3;,03,,C3,d5,,€35, f35, 8375137515,
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SRTETS TS COPTS EVSPPS EERTS SRR LRI SRS EEPY

Fyy ={as3,055,0455,d55, €55, 133,833, 3 )
={f}; 1, T332, T533. T334

E, ={a;,,b,,} ={f;, .15, }
E ={a;5,055,C55,d5} = 55,5555, 5555, 1554}
Fyg ={a56,b56, ¢35 = 5615365 3655
E,, ={a;,,b;,,c3;,d;5,} ={f5, .15, 15,515,
Fyg ={a55,b55, 055, d 3§ = {f55 151555, 5550 5540
Fyg ={a39,039,C359,d39,050 ) = {591,159, T50 5, T30 45 T30 5§

E,o =1a40.0405Cu0-d 405401 = 401554025 F4035Ta04-Ta055

3.7. Pinh lwong gia tri cic thanh phan diic trung phi hoc tip ciia vector

f

33.5° f33.6 > f33.7 > f33.8}

nang luc cua nguoi dugce khao sat

Gia tri cac thanh phan dic trung nang luc phi hoc tap (f]s,...f5) cla
nguoi dugc khao sat m| m=L..M (Bang 3.6) trong vector nang luc
F'=(f"|s=1,.,18,19,..,40) duoc xac dinh:

fly = ajg.ay9 + bjo.byg + Clo.C1o + dig.dig +€5-€10 + f19 - f19

£30 = a50-arg + b3y-byg + Crp-Cap + d3y-drg

£31 = ay.ay, +by.byy +Cy1.p + g1y + €189 + [ o1+ 821801+ oy Iy

£3) = a3y Ay, + 5250y +C35.Con +ds.dyy +€35.65,

£33 = a53.ay3 +by3.bys + C55.Co3 + do3.dss

34 = ayyAyy +D3y.byy +ChyCoy

f35 = abs.ays +bys.bys

36 = a5g.0r + Dyg.byg + Chg-Cog

37 = a37.ay; +b37.b0y7 +€37.097 +dyy.dyy + 5707 + 7.7 + 827827 + 3y Iy

35 = a5g.ayg + byg.byg + Cg.Cog +dog.dog

£36 = ag.ayg + brg.byg

30 = azp-asy +byy.byg

m _ .m m
31 = a31.a5, + b31.b5



47

35 = a5y .ayy + 535 by, +Chy.Cyp +diy iy + €50 .05, + f35 - 3o + Q3983 + M3y Iy + i3 03,
£33 = a33.a3; + b33 byy + C53.033 + dy.dsy + e33.033+ 33 f33 + 833833 + 33 I

34 = azy.a34 +biybsyy

f35 = a35.a55 + bys.bys +C35.C35 + d35.ds

36 = a36.05 + Dyg byg + Ci.C36

37 = a35.a5; + b3y.by, + 57057 + d37.d5,

fig = ag.azg +big.byg + Cig.C3q + dig.dag

30 = a39.039 + D30.b3g + C9.C39 + d39.d59 + €39.€59

40 = ayo-Aay + by -bag + Ciy-Ca + d o -d 40 + €440

Bang 3.6. Két qua thwe nghiém lwong héa cdac dic trung nang lec phi hoc tdp
cuia nhitng nguoi duwoc khao sat

F19 |F20 |(F21 |[F22 |[F23 |F24 |F25 |F26 |F27 |[F28 |[F29 |[F30 |F31 |F32 |F33 |F34 |[F35 |[F36 |[F37 |F38 |F39 |F40
1.9 4 3 3 3 6 7 4 5 5 7 6 6 6 7 5.5 5 6.8 7 4 6.6 6
6 5 3 5 3 6 7 4 S 5 7 4 4 6 7 5.5 5 6.8 7 4 6.6 6
6 5| 0.33 5 3 6 7z 4 5 5 7 6 6 6 1 5i5 5 3 7 4 6.6 6
6 4 3 5 3 6 7 5 5 3.3 7 6 4 6 7 4.5 3.3 6.8 1, 5.8 3 6
1.9 5 3 3 2.5 6 7 4 5 3.3 7| 4 6 6 7 4.5 3.3 6.8 7 4 6.6 6
6 5 3 5 3 6 7 4 5 5 3 6 6 6 s 5:5 5 6.8 7 4 6.6 6
6 4 3 S5 3 3 7 S S 5 7 6 6 1.5 2 5.5 5 6.8 Vi 5.8 6.6 6
6 S) 3 0.2 3 6 7 4 5 5 7 6 4 6 7 4.5 3.3 6.8 7 4 6.6 6
6 5 3 5 3 6 3 5 1.5 5 7 6 6 6 7 4.5 3.3 3 7 5.8 6.6 6
1.9 5 3 3 3 3 4 4 5 5 7 6 6 6 7 5.5 5 6.8 2 4 3 3
3.8. Dataset

Dataset 13 tap nhiing vector biéu dién ning luc (hoc tip va phi hoc tap)
ctia M ngudi duge khao sat, winners va nonwinners. Sau khi xtr Iy cac hoi dap
Questionnaire, dataset duoc t6 chirc nhu mot bang dir li¢u gém 41 cot, trong do
coOt 1 chi thi s6 tht ty cua nguoi duge khao sat m=1,..M va 40 cOt chi thi cac
bién dic trung nang luc cua M nguoi dugc khao sat voi M dong, mdi dong biéu

dién vector ning luc ctia mot ngudi duoc khao sat.

F =", 0 m=12,.,M
Bang 3.7. M6 hinh dataset

Nguoi dugc f, .. fig fio 40
khao sat m
m =1 f] f10
m=2
n=M_ | 1 i
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3.9. Két ludn chwong 3 ’
Chuong 3 cua luan an thanh 1ap dataset nang luc thi sinh da thi quéc gia

moén Tin hoc béng cach phan tich cac dac trung nang luc hoc tap thanh 18 cau
hoi nang luc hoc tap, va phan tich tam 1y gido duc, su pham thanh 22 cau héi
nang luc phi hoc tap dé khao sat nhiéu thi sinh da du thi hoc sinh gioi cap qubc
gia mon Tin hoc. Sau khi tién xUr 1y, luén an str dung hdi dap dinh tinh cta cac
winners va non-winners dugc khéo sat dé thanh 1ap dataset.

MBJi cau hoi dugc mo hinh hoa nhu mot thanh phan dic trung ning luc
cua vector nang luc cua ngudi dugce khao sat. Bién dic trung nang luc hoc tap
duoc dinh lugng bang két qua hoc tap, bién dic trung nang luc phi hoc tap duoc
dinh lugng bang cac tiép can ma tran hoi dap va khéi 3D hoi dap do luan 4n dé
xuat. Bo cau hoi ctia Questionnaire do luan 4n bién soan c6 nhing dic diém:

1. No¢i dung don gian. Questionnaire do luan an bién soan c¢6 ndi dung don
gian, dic biét 13 nhitng cau hoi phi hoc tip duoc phan tich day du nhung
khong xam pham dén quyén riéng tu ciia ngudi duoc khao sat.

2. Cau triic don gidn, trd 1oi don gian. Questionnaire do luan 4n bién soan
c6 céu trac don gian, nguoi duoc khao sat khong can nhiéu thoi gian dé
doc hiéu va tra 101. Nguoi dugc khao sat chi tra 16 bang mot dau tich (X)
cho mdi cau hoi.

3. Lwong héa dic trung ndng liec. Luan an d3 dé xuét tiép can ma tran hoi
dap va khéi 3D hoi dap, dé luong hoa cac dic trung nang lyc tir nhitng
dau (X) cua hoi dap khao sat. Tiép can luong hoa dic trung ning luc do
luan an dé xuat va thuc hién c6 tinh linh hoat, c6 thé ap dung cho cac
Questionnaires cta cac ky thi, cap thi, hodc mén thi khac nhau.

4. Linh hoat. Tiép can ma tran hoi dap va khdi 3D hoi 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 ctia tng mon thi, timg cép thi theo ting
nam thi mot cach dé dang.

Tém lai, luan an da dé xuét tiép can xay dung dataset linh hoat (smart

dataset) phu hop v6i yéu cau thanh 1ap doi tuyén du thi cac giai. Tiép can

dataset linh hoat cung cdp quy trinh thanh 1ap tap dir liéu ning luc ctia cac
thi sinh dy cac ky thi hoc sinh giéi. Quy trinh c6 thé dwoc ap dung dé thanh
1ap cac ddi tuyén theo timg moén hoc khac nhau, theo timg ky thi khac nhau,

va theo cac cap thi khac nhau.
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CHUONG 4. TIEP CAN HQC MAY PE CHON HOQC SINH GIOI
VAO POQI TUYEN DU THI HQC SINH GIOI

4.1. Gioi thiéu

“Tuyén chon hoc sinh vao doi tuyén du thi hoc sinh gié1” 1a mot bai toan
ra quyét dinh, trong d6 can lua chon mét sé luong han ché hoc sinh ¢ ning luc
ndi troi nhét tir mot tap 16n cac ing vién dé dai dién cho trudng tham gia ky thi
hoc sinh gioi. Nhitng thi sinh mudn thang giai hoc sinh giéi phai c6 ning luc
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 gi6i”
duya trén sy trong dong vé niang luc, ning luc hoc tip va niang luc phi hoc tap,
gitra ing vién v4i nhitng thi sinh d3 timg thing giai (winners).

Trong nhirng nim gan day, khoa hoc may tinh véi cac k¥ thuat khai pha
dir li€u (data mining) va hoc may (machine learning) xuyén nganh vao giao duc
dé giai nhitng bai toan cai thién va nang cao chat luong hoc tap cua hoc sinh
[14]. Theo xu thé d6, luan an 4p dung cac k¥ thuat khai phé dir liéu va hoc may
dé giai bai toan “Tuyén chon hoc sinh vao doi tuyén dy thi hoc sinh gioi cip
quéc gia mén Tin hoc”. Luan an danh gid mtc d6 twong déng vé suat ning luc
ctia trng vién voi nang luc cta nhitng winners va ap dung ciy quyét dinh chon
nhitng Gmg vién c6 nang luc twong dong cao nhit v4i winners vao doi tuyén dé
tham du ky thi hoc sinh gidi cip qudc gia mén Tin hoc.

Mobi miu cua dataset déu da dugc gan nhin winner hodc non-winner, nén
luan an ap dung hoc may c6 giam sat. Tuy nhién, do khach quan nhu da trinh
bay trong chuong trudc, s luong mau cua dataset bi han ché. Luan an khac
phuc diém yéu nay bang cach phan hoach ngiu nhién dataset thanh training set
va testing set nhiéu lan p=12.,P va danh gia két qua Winner-domain bang
confusion matrix dé chon trudng hop tét nhat. Mic khac, Winner-domain ciing
duoc ching minh tap 16i bang thyc nghiém véi tdp non-winners c6 sé miu
nhiéu hon s6 mau cua testing set.

Luan &4n da mo hinh hoa nang luc mdi hoc sinh nhu mét vector nhiéu
chiéu, mdi chiéu biéu dién mét dic trung ning lyc. Cac dic trung nang luc cia
hoc sinh gdm nhiing yéu t6 lién quan kién thirc chuyén mén, goi la dic trung
nang lyc hoc tap (learning features) va nhimng yéu té lién quan dén gia dinh,

lién quan dén k¥ nang, cach song ca nhan, thoi quen va tmg xtr trong moi truong
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xa hoi, goi chung la dic trung ndng luc phi hoc tap (non-learning features) [2].
Luan an ap dung tiép cin phan 16p cta k¥ thuat hoc may (machine learning)
[100] va tiép can phan tich thong ké dé danh gia mirc do tuong tu cta (mg vién
v6i winners dé tim ra tng vién ¢ do trong dong cao nhit voi winners.

4.2. Nhirng cong trinh nghién ciru dwoc lién quan

Nhiing nim gan déy, 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 lidu gido duc
(educational data) nham nang cao chét luong gido duc. Bai toan thu hut nhiéu
tac gia nghién ctru 1a “Khai pha di liéu gido duc dé phan tich, du 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 tmg vién. Trong nhimg nim gan day, nhu 1a mot trao luu
khoa hoc may tinh xuyén nganh vao gido duc, nhiéu tac gia da ap dung cac tiép
can hoc may dé giai bai toan danh gia ning luc hoc sinh cho nhiéu muc tiéu
khac nhau [9, 10, 28, 41, 101]. Trong trao luu d6, nhiéu tac gia da ap dung tiép
can hoc may dé du bao ning luc hoc sinh [2, 9, 89, 100-102].

Céc bai toan thu hut nhiéu tac gia thudc chi dé Phan tich va du bao ning
luc hoc sinh, hodc du bao ning luc hoc sinh dé can thiép sém. Trong do, cac
tiép can data mining dung dé phan tich tinh trang hoc tap ctia 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 céc tiép can data mining dé ap dung mé hinh hoc kham pha [12].

Luén an dé xuit tiép can Winner-domain va tiép can Winner-cosin dé
danh gia d6 twong ddng ning luc vé suét va vé khuynh hudng cia tmg vién véi
winners, cdy quyét dinh dya trén mutc do tuong dong vé khuynh hudng ning
lyc cha ing vién véi tat ca winners trong winner-dataset dé tuyén chon. Ung
vién duoc quyét dinh chon vao do1 khi duoc ca hai tiép can Winner-domain va
Winner-cosin dénh gia mirc d6 twong ddéng ning luc véi cac winners cia
winner-dataset cao nhat.

- Tiép cdn Winner-domain. Tiép can Winner-domain phat trién tir tiép can
khai pha dit liéu SVM [33, 103] dé thiét 1ap domain trong khong gian

nang luc va danh gi4 kha nang thang giai cua tng vién dya trén muc do
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tuong dong ning luc vé sudt ciia tng vién v6i cac winners. Tir nhiéu
Winner-domains do phan hoach dataset nhiéu lan (P lﬁn), tiép can chon
ra mot sb rat it Winner-domains tot dé 1am mién chon mg vién.
- Tiép cdn Winner-cosin. Tiép can Winner-cosin ap dung do6 tuong dong
cosin [104, 105] dé danh gia muc d6 trong déng vé hudng ning lyc cia
g vién v&i cac winners. Mdi ng vién trong Winner-domain tot duoc
d4nh gia mac d twong déng hudng ning luc véi cac winners bang cosin
trung binh cua ing vién véi tit ca cic winners clia winner-dataset.
4.3. Phat biéu bai toan
4.3.1. Cau héi nghién ctiru

Bai toan duoc dit ra nham tra 101 cau hoi “Ung vién ndo c6 nhiéu kha
ning thang giai?”. Trong thuc té, ¢ rat nhiéu hoc sinh gioi c6 thé tham gia doi
tuyén. Tuy nhién, luan an thiét 1ap cac thuat toan quyét dinh tuyén chon nhing
rmg vién c6 ning luc cao hon vira di s6 lugng d6i vién can thiét va chap nhan
dé lai nhirg tng vién khéc.
4.3.2. Mo ta bai toan
Input:

- Tap nhiing thi sinh d3 thing giai, Winner-dataset W={W,..,Wy}, trong
d6 mdi winner W, duoc biéu dién nhu mét vector toan hoc trong khong
gian nang luc S chiéu.

- Tap nhiing thi sinh d4 du thi nhung khong thang giai, Nonwinner-dataset
U={u,,..,u,,}, trong do moi nonwinner U,, duoc biéu dién nhu mot
vector toan hoc trong khong gian nang luc S chiéu.

- Téap nhimg tmg vién X ={X,,..,X; } mudn duoc chon vao doi tuyén,
trong d6 mdi g vién X; duoc biéu dién nhu mot vector toan hoc trong
khong gian ning luc S chiéu.

Ouput:

Tap nhitng Gng vién duoc quyét dinh chon vao ddi tuyén
Yteam = {yl"" theam} .

4.3.3. Tiép cAn Winner-domain [106, 107]
4.3.3.1. Gi6i thiéu
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Luan an phan hoach dataset thanh tap mau théng gidi (winner-dataset)
W={w,,..,wy} gdm nhitng mau biéu dién ning lyc cua cac winners va tip
méu khong thang giai (nonwinner-dataset) U ={u,,..,u,,} gom nhiing mau
biéu dién nang lyc cua cac nonwinners. Luan an dé xuét thuét toan tao ra nhiéu
Winner-domains (mién ning lyc ciia nhitng winners) dé chon doi vién tiém
nang. Nhitng g vién c6 vector nang lyc trong Winner-domains thi dugc du
doan c6 nhiéu kha niang thang giai. Ap dung tiép can hoc may, lun an st dung
nhiing training sets duoc thanh lap tir winner-dataset W={w/,..,Wy} dé thanh
lap Winner-domains chon ddi vién tiém nang.

Chon ngdu nhién khoing 70% s6 miu cua winner-dataset

W ={w,,.,wy} nhiéu lan p=12.,P 4 thanh lap céc tap huin luyén
training sets) V” ={w,,..,w,}| p=1,2,...; khoang 30% mau con lai dugc dung
1 I

lam winner testing set V2| p=1,2,... Chon ngau nhién J mau cia nonwinner-

test

dataset U={u,,..,u,,} nhidu lan p=12.. 4 dwgc nhimg nonwinner testing

sets U2 ={u,,.,u,}| p=12,.. tuong (mg. Mdi lan p=1,2,.. chon dugc mot

test

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

test

dé thanh 1ap Testing set=V}., OUP |p=12,.. . Mdi training set

test test
V? ={w,,.,w;}| p=1,2,.. dugc dic trung bai trong tim w2 | ban kinh R? va
)4 h r ep
gbc hudng 0.
- Trong tam w’ cia training set: wl =[5 £ 510 ]
I

trong do £l :szﬁ |s=1,2,.,S vi I 1a s mAu cua training set, S 1a
i=I

s0 bién dac trung nang luc.

- Bén kinh R? cla training set: R? =d5m(Wf ,Wf?),w

voi df=d(wl,wl)= \/(fl.c —£,,)° +.+(fg, —fs,)?
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- Géc huéng 0¥ ciia training set V¥. Goc hudng cua training set 1a goc
huéng t6i da 6” =(0%),m Vi clia cic mAu trong tap training set so voi
trong tam.

P xP P £P P £P P £P
W -W; _ fl.c' 1.i+"+fs.c'fs.i+"+fS.c'fS.i

(WEIWE | Y+t BL AL+ (L)

cl

4.3.3.2. Winner-domain
Mbi training set V” c6 thé phat sinh nhiéu Winner-domains
D? | k=1,2,.. bang cach thay d6i cac tinh chit clia training set. M&i Winner-
domain co:
- Trong tdm w/’ cung v&i trong tam cua Training set
VP ={w,,..,w,;}| p=12,.
- Bankinh R = .R? véi o <I|k=12.
- Gochuong 6F <0° =(0°) e | Visi=1,.,1F véi I} 1a s6 mau caa Winner-
domain Df |k=1,2,..
Mbi Winner-domain DY |k=1,2,.. chita cic winners W; c¢6
(df; <RPYA(cosOF <cosbl)
Vi @, <1, nén c¢6 I;” mau cia training set & ngoai Winner-domain, s6
mau I/ cua training set & ngoai Winner-domain tang lén khi ¢, —0.
Néu chon x 16n thi co nhiéu kha ning xac dinh nhAm miu nonwinner
thanh winner. Néu chon @ nho thi bo sot nhiéu miu winner.

Cac Winner-domains dugc danh gid hi¢u nang bang cac hé soO cua

unnormalized confusion matrix 2 x 2 (Bang 4.1) [2]:
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Bang 4.1. Unnormalized confusion matrix

Tap dit liéu kiém tra | Két ludn: Thing giai | Két ludn: Khong thang giai

(cot 1 ctia matrix) (cot 2 cia matrix)

Lép thang giai [P : S§ mu v,,v, €V | FN: $6 miu v,,v, €V dugc
(hang 1 cua matrix) duoc doan PUNG 1a  |doan SAI 1a khong thang giai

V={v,i=1..I} théng giai (bi b6 s6t)
L6p khong thiang giai FP: S6 mau TN S6 mau u,,u; €U duoc
(hang 2 cia matrix) | u;,u; €U duge dodn | gosn PUNG la khong thing
U=iu;,/=L.J} | NHAM 1a thing gidi idi
- Bat dau voi: TP=0; FN=0; FP=0; IN=0

For i=L2..1.1f (dl. <d?)n(cosOF. >cos@”) then TP =TP+1
For i=L2..1.1f (dl.>d?)v (cosOF, <cos@”) then FN = FN +1
For j=L2.,J: 1f (d”, <d”) A (cos @7, > cos6”) then FP:= FP+1

jc =

For j=L2..J:1f (df.>d")v(cos@. <cos@”) then TN :=TN +1

D4 tin cdy cua cac Winner-domains duoc danh gia boi [2, 9, 89]:

I-1
Ti 1€ winners cua training set thuéc Winner-domain: W7TR = -
P
Ti 1€ chon dGng: Precision = TPR=
TP+ FP
. FP

Tilé chon nham: FPR=——

TP+ FP

A1 2 FN FN

Ti 1€ bo sot: = =

TP+FN 1

Céac gia tri TPR va FINR phu thudc vao gia tri ¢;,0<¢; <1 duoc chon,

voi &) nho thi ti 18 bo sot FINR cao, ti 16 chon nhdm FPR thép. Trong thuc

té, s6 hoc sinh can chon vao dgi tuyén khong nhiéu, lun an chon &, theo

chién lugc “chon dung vira du, khong chon hon 1a chon nham™.
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4.3.3.3. Kha niing thing giai ciia wng vién

MB&i tng vién X; €X dugc danh gia kha niang thang giai bang cach ddi
sanh nang lyc v6i cdc Winner-domains Df |k =1,2,..| p=1,2,.. trong khong
gian nang luc, néu tng vien X, €X c6 (d?, <Rl)A(cos@F, >cos}) thi
dugc dinh vi  trong mién ciua Winner-domain. Trong  do,
dfy=d?(wl,x)|l=12.|p=12,. va
cos@f =cos(0” (w.,x))|[=12.|p=12,.

4.3.3.4. Winner-domain tot

Quy trinh thiét 1ap cac Winner-domains va Winner-domains tot duoc
tom tat trong hinh 4.1.

< Dataset >

Winner-Dataset Nonwinner-Dataset
W {WI) 3WN} U {ula ,U—M}

Phan hoach ngau nhién nhiéu Ian Phat smh ngau nhién
p=12,.. nhiéu lan p=1,2,..
4 . N . .
Training set Winner Testing set | | Nonwinner Testing set
VP (wZ,R?,0%) V2 |p=12,. Uy lp=12.

vy '

/
R =a, .R? .
o i]|kk_] 2 <Testmg set—Vtﬁst UUstz |p:1,2“>
N e,
Y v

Winner-
— DP(wP,RP,0F)= TP,FP,FN,TN|p=1,2,..|k=1,2,..
domains

Winner-domains tot
Dg?,u,, ¢ Dg?lq=1,2,..|m=1,..M

Hinh 4.1. Quy trinh thiét lgp Winner-domain [106]
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Céac Winner-domains D?(w?, R} ,07) duoc danh gia theo cac hé s6
TP, FP, FN cua ma tran unnormalized confusion matrix [2]. Nhitng Winner-

domains c6 TP cao, FP thép, FN thép duoc kiém tra tinh 1i. Nhitng Winner-
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,...
4.3.3.5. Thuat toan Winner-Domain

Dau vao:

Dataset
X={xX;,.,X;} //Ung vién
Diu ra:
;eam ={y Is0Y Kmm} Vi Ung vién dugc chon.

Gidi thudt:
Buoc 1. Khoi tao tap dir liéu
Tap dir liéu Dataset gdm hai thanh phan:
Winner-Dataset: W={w,..,Wy}
Nonwinner-Dataset: U={u,,..,u;,}
M&bi mau ¢6 S dic trung Fy, F),.., Fg
Bu6c 2. Phdn hoach ngau nhién W={W,,..,.Wy} nhiéu lan p=1,2,..,P :
- Training set V¥ ={w,..,w,}| p=1,2,.., ¢6 trong tim w?” , ban kinh R”
va goc huong 6.
- Winner Testing set VZ,,.
- Nonwinner testing set U7, .
MB&i lan phan hoach p=I,2,..,P twong tmg mdt vong lap chia winner-dataset.
Vong lip ding khi tim dugec Winner-domain t6t tai bude 2.3 tiép theo.
M3bi tap V?|p=12,.. xac dinh béi cic tham sé w?, R?, 6” duoc tinh theo

cong thiee: w? =[ff;.;fF ;.60 ], Le =~ Z |s=12.,8

S.co2°°°



57

R? =db, (W2 W) V5 d2y = d(w! wh) = (f, — £, )P+t (Bs, — B5,)?
wlwl AP A+ AP D+ T

S.CTS.1

WEIWE | (607 4+ B (6 +. (B

0" = (08 s Vs ©086%; =

Liap lai p=1,2,..,P cac budc tir Budc 2.1 d¢én Bude 2.3 nhu sau:
Buée 2.1: Tao ra nhiéu mién nang lwec (Winner-domains)

Lap K lan thay d6i ban kinh RY =, .R” |og <1|k=12,.,K d&c6 K

Winner-domains D? (w2, R} ,0F)|k=1,2,...K cla cung tap huén luyén V7.
Ngung 1ap khi xuét hién Winner-domain c6 ti 1é chon nhdim FPR=0.
Bude 2.2. Xay dung tdp kiém thir Testing set =V} UL | p=12,..

MGdi 1an can danh gia toan b mau kiém thir N + M theo cac tham sb
(WELRE.0F)
Buoc 2.3: Danh gia hiéu nang cua tung Winner-domain va chon Winner-
domain tot.

Mbi Winner-domain D (w”, R} ,07)| k=1,2,..,K dugc danh gia higu
nang I1P,FP,FN,IN|p=L12,..,Plk=12,..,K. Didu chinh tham s

Rl =0y .R” | oy <1|k=1,2,.. 3 chon ra nhiing Winner-domains tdt.

TP .
Do chinh xac: TPR = // Cang cao cang tot
TP+ FP
. FP
Tilé chon nham: F/PR=——— =0
TP+ FP
EN FN . .
Ti 1€ bo sot: FNR = = //Cang thap cang tot
TP+FN I

Tiép tuc huin luyén cho dén khi d9 tin cay hdi tu hodc dat ngudong yéu
ciu. Winner-domain tot tim dwgc la Winner-domain c¢6 ti 16 chon nham
FPR=0 .

Winner-domain t6t dugc chon theo tiéu chi:

Dg?,u, ¢ Dg?\m=1,..,M|q=1,2,.. // Winner-domain t6t khong chua
thi sinh khong thang giai (nonwinner).

Bucoce 3: Chon ung vién
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Dung cac Winner-domains tdt d3 duoc chon tir Bude 2 dé chon ra nhiing
ung vién {y,-} co vector nang luc nam trong cac mién nang lvc Dg?. Nhiing
g vién {y;} nay duoc tiép tuc chon béng tiép can Winner-cosin tai muc 4.3 .4.
4.3.3.6. Do phirc tap caa thuat toan Winner-domains
Ky hi¢u va mo ta:

N: s6 miu cua winner-dataset

M: s6 mau ctia nonwinner-dataset

S: s6 dic trung (40 dic trung F,...F0)

P: s6 1an 1p phan hoach ngau nhién

K: s6 ban kinh thir nghiém (s6 Winner-domains tao ra)

0: s6 Winner-domains tot duge gitr lai

L: s6 tng vién
Budce 1: Khoi tao tdp dir liéu

Tur dataset phan chia thanh tip winner-dataset co6 N mau va S dic trung, tap
nonwinner-dataset c6 M mau va S dic trung.

Do phure tap: O(N+M).S) (4.1)
Buwoc 2: Phan hoach nngu nhién winner-dataset nhiéu lan p=12,.,P

Phan hoach ngiu nhién tip winner-dataset thanh nhiing training sets
V?|p=1,2,..,P va nhitng winner testing sets V2 | p=1,2,,..,P.

Do phtic tap cho P 1an phan hoach: O(P(N+M).S) (4.2)

MB®i 1an phan hoach 1a mot vong lip dé tao ra K Winner-domains.
Buée 2.1: Phdt sinh nhiéu mién nding lyc Winner-domains

Phat sinh nhiéu mién ning lyc Winner-domains cho ting training set
V?|p=1,2,..,P. Mdi training set V?|p=12,..,P duogc thay ddi ban kinh R’
thanh nhiéu ban kinh R/=c,R”. Véi mdi vong lip tao training set
V*p=1,2,.,P , thyc hién vong lap tinh R/ =a;R? 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 dugc ding lai khi ti 1é chon nham FPR=0.

- Tinh toan cac tham s6 déc tinh (w2 ,R/,0/) cta ting Winner-domain

twong Ung véi training set c6 ban kinh R”:
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+ w?’ : B phuc tap tinh trong tdm phu thudc vao tong va trung binh
ctia cac dic trung S trén tap VP Chiphila N.S
+ RP va 07 : Viéc tinh toan ban kinh va goc huéng ciing doi héi cac
phép tinh trén S cia tap V7.
+ Do phtrc tap cua viée tinh tham sé ban dau: O(N.S)
- Lgp K lan d¢ tao nhiéu mién D |k=1,2,..,K : M&i lan 1dp chi thay doi
bankinh R}/ =a,R”
D¢ phuc tap 2.1 1a: O(K.N.S) 4.3)
Buéde 2.2: Xdy dung tdp kiém thir testing set, danh gid hiéu ndng cia timg
Winner-domain va chon Winner-domain t6t:
Tap kiém thir tong hop 1 Testing set =V}, WU | p=1,2,. Mdi
1an can danh gia toan bé mau kiém thir N+M
banh gia hiéu nang:
MJbi mién ning luc D? dugc danh gia bang cach duyét toan bo dit liéu
kiém thir N+M mau.
Xac dinh vi tri cia mot mau ddi véi Winner-domain DP(wZ,RP,0F)
bang cach tinh (tinh khoang cach, so sanh ban kinh, so sanh goc hudng) trén S
dic trung. Chi phi cho mét mau 1a 0(S).
Chi phi cho mot mién D?: O(N+M).S)
Chi phi cho tat ca K mién DZ: O(K(N+M).S)
Do phure tap cua mot vong lap p:
Do phuc tap cta vong 1dp p cho Budc 2.1 va 2.2 1a: O(K.(N+M))
Do phuee tap cua P vong lap:
D¢ phtrc tap cuia ca Bude 2 la: O(P.K.(N+M))
Sau khi danh gi4, chon ra nhitng Winner-domains t6t Dg? .
Buoc 3. Chon ung vién
Kiém tra tdp tmg vién kich thudc L, mdi ting vién can O(S) cho mdi

Winner-domain.
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Téng chi phi: O(L.Q.S)
D6 phike tap tong thé cia thudt todn Winner-domain:
Thuat toan Winner-domain dugc chi phdi boi vong 1ap kép cua Bude 2
(l3p P 1an phan hoach va lip K 1an ban kinh).
Do phiic tap tong thé: O(Budc 1) + O(Bude 2) + O(Buée 3)
P va K thuong 1a cac hing sé hodc s luong 1ap 1on hon 1 va (N+M).S
l1a ham tang cua kich thude dir ligu va s6 dic trung.
Do phuee tap cua thudt toan Winner-domain dwoc xdc dinh boi:
O(P.K(N+M).S)
T(n)=O(P.K(N+M).S)
4.3.4. Tiép cAn Winner-cosin
4.3.4.1. Thuat toan Winner-cosin
Tiép can Winner-cosin danh gia d6 tuong dong vé hudng ning luc cta
cic ung vien X={X,,..,X,} db6i véi mot winners cua winner-dataset
W={w,,..,wy} theo thuat toan tuong dong cosin (CosinSimilarity):
xpw, o fg ) g o
R T e e (e

Thuat toan tuong dong cosin xac dinh d6 twong dong vé hudng ning luc

CosinSimilarity(x;,w, ) =cosg,, = ,Vn

ctia mdi ung vién X, | [=1,..,L dbi véi winner-dataset W={W1,..,WN}:

N
CosinSimilarity(x;,W)= % D cos(x;,w,,)

n=1
4.3.4.2. Tiép can Winner-cosin
Tiép can Winner—cosin chon cac tng vién c6 hudng nang luc trong dong
vGi toan bo cac mau ctia winner-dataset.
Ky hi€u va mo ta:

X, |x;, € X|I=1,2,..,.L // Tap tat ca cac tmg vién can dnh gia d¢ chon

W={w,,..,wy} // Tép winner-dataset
Dg?|q=12,.,0 // Cac Winner-domains tot d xac dinh

cosin(x,, W) // Do tuong dong cosin giita (mg vién véi tat cd winners

cua winner-dataset
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(y,)|k=1,2,. // Danh sach tmg vién sip xép theo thtr tw gid tri twong
ddng cosin dé ap dung cdy quyét dinh.
Giai thuat:

Pdu vao: Tap tmg vién X /1%, €X[I=12,..,L, tap winner-dataset
W={w,,..,wWy}. Mbi phan tir dugc biéu dién trong khong gian dic trung ning
luc S chiéu.

Pdu ra: Danh sach cac tng vién duoc chon lam ddi vién doi tuyén.
Budéc 1: Binh vi va Poi sanh véi Winner-domain

Tung Gng vién X, |x; € X|/=1,2,..,.L duoc dinh vi ning luc trong
khéng gian ning luc va d6i sanh véi ting Winner-domain tdt
Dg?|g=1,2,..,0 :

Néu x, ¢ Dg?|¢=1,2,..,0Q thi x, khong dugc tuyén.

Néu ton tai it nhat mot Dg? | g=1,2,..,Q chia X, thi giit lai X, dé
danh gia twong déng cosin v4i winner-dataset.

Buée 2: Tinh Bé twong dong cosin theo thudt todn Winner-cosin
Ap dung thuat toan Winner-cosin dé danh gia mirc 46 tuwong ddng huéng

nang lyc cua X; v61 winner-dataset W={W1,..,w Ny

N
cosin(x;, W) = (% ZCosin(xl,Wn) |n=1,..,.N

n=I

Bién d6i: X, >y,
Buoc 3: Xdy dung danh sach doi vién

(Y k=12, // Nhitng ng vién c¢6 ning luc trong mién Winner-
domain tot dugc sap xép thir ty giam dan theo gia tri twong ddng cosin voi
winner-dataset: cosin(y;, W)
Buoc 4: Quyét dinh chon doi vién doi tuyén

Chon Kream Gng vién cé dé twong dong cao nhdt vao dgi tuyén c6 Kteam
doi vien.

>yY= (Y755 Y Kteam) | Kteam < K // Déi tuyén gom

Kteam vrng vién tot nhat
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4.3.4.3. Do phirc tap cia thuat toan Winner-cosin

Ky hi¢u va mo ta:

L :s6 luong Gmg vién.

N :sb luong winner cia winner-dataset.

S : 6 chiéu khong gian nang luc.

K :s6 tmg vién dugc chon boi it nhat moét Winner-domain tot.

Kteam : 6 lugng d6i vién ddi tuyén can chon.
Buée 1: Pinh vi va doi sanh véi Winner-domain
MB&i trng vién dugc anh xa vao khong gian ning luc, yéu cau O(S) phép
tinh. Do phirc tap khi so sanh mg vién v6i P Winner-domains 1a O(P). Do
d6, @6 phirc tap cua bude 1 nay la: O(L(STP))
Buée 2: Tinh dé twong dong cosin theo thudt todn Winner—cosin
Mbi ung vién dugc chon boi it nhat mot Winner-domain bt
Dg?|g=1,2,..,Q dugc tinh tuong ddng cosin v6i N winners clia winner-
dataset. Do phuc tap 1a: O(K.N.S)
Buoc 3: Danh sach doi vién
Do phirc tap sap xép thir ty giam dan K ung vién dugc chon bai cac
Winner-domains tot 1a: O(K.logK)
Buoc 4: Quyét dinh chon doi vién doi tuyén
Do phtic tap sau khi chon Kream tmg vién dau tién cta chudi th tu ning
luc tmg vién 13 (X Kream) khong dang ké so v6i do phirc tap sap xép bai vi
Keeam || K.
D6 phitc  tap  tong  thé cua  thudt  todn  Winner-cosin:
O(L(S+P)+KN.S+K1ogK) v6i Keeam || L va Kieam LI N
4.3.5. Quyét dinh chon ddi vién dfi tuyén
Doi vién ddi tuyén duge chon theo mirc dd twong dong ning luc véi cac
winners cta nhitng ndm trudc (2 dén 3 nim). Vé phuwong dién toan hoc, muc
do tuong ddng cua 2 vectors duoc danh gia bang cach dbi sanh do dai vo
huéng cua 2 vectors va do twong dong cosin cta 2 vectors d6. Bai toan tim

chon g vién vao dodi tuyén ap dung tiép can Winner-domain dé danh gia do
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tuong dong ve suat nang luc va ap dung ti€ép can Winner-cosin dé danh gia do

twong dong vé hudng phat trién gitta ing vién ctia tip X={X,,..,X, } voi cic

winners ctia winner-dataset W ={w 1,..,WN}_

Ddu vao: Tap ung vién, winner-dataset, nhirng Winner-domains tot.

Dau ra: Danh sach doi vién.

Quyét dinh chon doi vién dya trén d6 tuong d@)ng vé suat va huéng nang

luc véi cac winners. Winner-domains tot chi dinh 6 tuong dong vé suat nang

lyc va Winner-cosin chi dinh d§ twuong dong vé hudng nang luc cia ing vién

vO1 winner-dataset.

Néu tng vién khong thudc bat ky Winner-domain t6t nao thi tmg vién
d6 khong duoc tuyén chon vao doi tuyén.

Néu c6 it nhat mot Winner-domain chira tng vién, tmg vién duogc tiép
tuc d4nh gia mirc do twong ddéng cosin v4i winner-dataset.

Cay quyét dinh (Hinh 4.2) giai thich quy trinh ap dung Winner-domain

va Winner-cosin dé tuyén chon ddi vién:

Tung Gng vién X, |x; € X|/=1,2,..,.L duoc dinh vi nang luc trong
khong gian ning lyc va ddi sanh véi timg Winner-domain tdt
Dg?|g=1,2,...

Néu x, ¢ Dg?,Vq|q=1,2,.. thi X, khong dugc tuyén.

Néu c6 it nhat mot Dg? | g=1,2,.. chtra x,, x, € Dg?,3q | q=1,2,..

, thi x; dugc tiép tuc danh gia mirc do twong ddéng cosin véi winner-

. I
dataset: cosin(x;, W) = (—Zcosm(xl,wn) |n=1,.,N va x;, >y,
n=I

Thiét 1ap chudi tht tu (y,)|k=12,. gidm dan theo cosin(x,, W):
VY =(y,,.yg) K<L

Nhiing @ng vién c6 tuong dong cosin(x;, W) cao trong chudi
>ly= (Y5 Y )| K < L dugc chon vao doi tuyén theo yéu cau vé s6
luong Kteam cua d6i. Cudi cung, danh sach cua d6i tuyén gdm Kream

doi vien =4 Y = (V0o Y kioam) | Kteam < K .
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- Nhimg tng vién c6 tuong dong cosin(x,, W) thip trong chudi

—>J«Y:(y1,..,yK)|KSL khéng duoc chon vao ddi tuyén Ia

E(: (X, |l=1,2,..,LB

x,€X|=1,2,.,L

_)\L Y = (YKteam-i-]"" YK) :

y

Winner-domains tét
Dg?|q=1,2,..
x, € Dg?,3q|q=1,2,.,

[ Winner-cosin ]

cosin(x;, W)|n=1,.,N

X =Y

x; € Dg?,Vq|q=1,2,..

Y

C_)\LY:(Y[:“-’YK”KSD

_)J/ Y = (theaer]’"’ YK)
%J/ Yteam = (YI"') theayn) | Kteam S K

Doi tuyén .
1Y Khoéng tuyén
Yteam = (YI"'9 YKteam)

Hinh 4.2. Cdy quyét dinh tuyén chon doi vién dgi tuyén

4.4. Thuc nghiém va danh gia két qua thyc nghiém

Puoc sy hd tro ctia nhimg huan luyén vién cac ddi tin hoc va nhiing thi
sinh d du thi tin hoc cdp qudc gia cac ky 2020-2021, 2021-2022, 2022-2023,
2023-2024 cta nhiéu trudng tai nhiéu tinh, luan an d3 xay dung duoc dataset
dé ap dung cho ky thi hoc sinh giéi cAp qudc gia mén Tin hoc nim 2024 va
dataset ap dung cho ky thi hoc sinh gi6i cap qudc gia mon Tin hoc nam 2025.
Trén co s& dataset thanh 1ap duoc bang Questionnaire cing véi cac tiép cin ma
tran hoi dap va khéi 3D hoi dép, luan an d3 st dung tiép can Winner-domain

két hop tiép can Winner-cosin dé tuyén chon ddi vién d6i tuyén Tin hoc.
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Két qua tuyén chon ndy nay duoc phan anh bang két qua cac ky thi hoc
sinh gioi cap qudc gia mon Tin hoc nam 2024 va nam 2025 4p dung thuc
nghiém tai mot truong trung hoc phd thong chuyén ¢ mién tay. Lich st cia
truong cho thiy rang cac doi tin hoc cia trudng tir trudc dén nay khong thang
giai hodc chi thing vai giai hoc sinh gioéi cip qudc gia mén Tin hoc. Nhimg ky
thi 2024 va 2025, Truong sau khi tuyén doi vién bang phuong phap truyén
théng, 4p dung mo hinh Winner-domain két hgp Winner-cosin dé danh gié lai
nang luc dd1 vién cua doi tuyén mén Tin hoc va huin luyén theo md hinh hoc
kham pha c6 huéng din truc quan dugc két qua nhu sau:

Bang 4.2. Két qua thire nghiém mo hinh Winner-domain ké:t hop Winner-cosin
do ludn an dé xuat ap dung cho cdc ky thi hoc sinh gioi cap quoc gia mon Tin
hoc nam hoc 2023-2024 va nam hoc 2024-2025

Két qua ky thi nam hoc 2023-2024 | Két qua ky thi ndm hoc 2024 — 2025
Nhi | Ba Khuyén khich Nhi | Ba Khuyén khich
1 1 3 1 2 3

THU'C NGHIEM KY THI NAM HOQC 2023-2024

Thuc nghiém bién d6i 10 doi vién duoc lanh dao tinh chon bang phuong
phép truyén thong dé tham du ky thi hoc sinh gi6i cip qudc gia mon Tin hoc
nim hoc 2023-2024 thanh nhimg ¢ng vién ctia mé hinh Winner-domain két hop
Winner-cosin. Thyc nghiém str dung Dataset 2024 13 dit liéu ning luc mot s6
thi sinh da du thi hoc sinh giéi cip qudc gia mén Tin hoc cac nam hoc 2020-
2021, 2021-2022, 2022-2023, gém 120 winners cua Winner Dataset 2024 va
101 nonwinners cia Nonwinner Dataset 2024. M6 hinh Winner-domain két hop
Winner-cosin do luan an dé xuit thuc nghiém trén 10 doi vién ndy nhu 1 nhing
g vién ciia mo hinh. Sau khi c6 két qua thi hoc sinh gidi cap qudc gia mon
Tin hoc ndm hoc 2023-2024, luan an thyc hi¢n thém md hinh hoc may Random
Forest du doan két qua cua nhitng doi vién do tinh chon dé so sanh voi mé hinh
Winner-domain két hop Winner-cosin cua luan an da thyc hi¢n trudc voi cung

mot Dataset va cung tap nang luc cta cac ung vién (doi vién do tinh chon).

1. Thuwe nghiém véi mé hinh Winner-domain két hop Winner-cosin
Buaoc 1. Phat sinh Training set va Testing set

Winner Dataset 2024 duoc phan hoach ngiu nhién 4 lan dé dugc cac

Training set W”(w?,0”7,R?)| p =1,2,3,4; mdi Training set c6 84 mau; va cic
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Winner Testing set tuong tng V” | p=1,2,3,4, mdi Winner Testing set c6 36

mau. Moi Testing set twong trng véi Training set gom 36 mau ciia Winner

Testing set twong tng 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 ouU”| p=1,2,3,4 tuong ing vi Training set W” | p=1,2,3,4.

Buwoce 2. Phat sinh Winner-domain:

Nhitng Winner-domains dugc phat sinh tir nhitng training sets. Trong

thuc nghiém nay, mdi Training set W2 (w”,6”,R")| p=1,2,3,4 duoc phat sinh

08 Winner-domains D;(W?,687,R’ | p=1,2,3,4|k=1,2,..,8.

Trong do,

R! =, .R" | k=1,2,..,8. Mdi Winner-domain dugc dénh gia WTR, TPR, FPR,

FNR va accuracy.

Bdng 4.3. Két qua phat sinh Winner-domains cho ky thi hoc sinh gidi cdp quoc

gia moén Tin hoc nam hoc 2023-2024

o Tileg | Tilg | Tilé bo
Tilg doan | doan | bo chinh
RP winner €D} | dGng | nham | sét: | xdc mau
Pl |k o R? cos G’ thang | thang thang
oos’ giai: | giai: dugc
WIR chon:
TPR | FPR | FNR | accuracy
1109 |837576 0.9851 | 0.952381 1.0 0.1389 | 0.0 0.878049
2087 |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
1 /
09817 | 5] 0.80 | 7.44512 0.9878 | 0.904762 0.9444 | 0.0 0.0556 | 1.0
6078 |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 |8.166864 | 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
9.3872
2 / 41083 |7.791376 | 0.9873 | 0.928571 1.0 0.0 0.0 1.0
0.9814
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
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810.73 | 6.852656 | 0.9898 | 0.77381 0.9444 | 0.0 0.0556 | 1.0
1109 |8451 0.9847 | 0.964286 0.9722 | 0.1389 | 0.0278 | 0.875
210.87 |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 141083 |7.7937 0.9875 | 0.940476 0.9722 | 0.0556 | 0.0278 | 0.940476
’ 0,91313 510.80 |7.5120 0.9875 | 0.904762 0.9444 | 0.0556 | 0.0556 | 0.944444
6]0.78 | 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 | 845595 0.9847 | 0.97619 0.9444 | 0.0556 | 0.0556 | 0.944444
21087 |8.174085 | 0.9872 | 0.952381 0.9444 | 0.0278 | 0.0556 | 0.971429
310.85 |7.986175 | 0.9872 | 0.952381 0.9444 | 0.0278 | 0.0556 | 0.971429
9.3955 | 4| 0.83 | 7.798265 | 0.9872 | 0.952381 0.9444 | 0.0278 | 0.0556 | 0.971429
* 0,9/815 5/0.80 | 7.5164 0.9883 | 0.916667 0.8611 | 0.0 0.1389 | 1.0
6]0.78 | 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

Budéc 3. Chon Winner-domain tot

Khao sat tinh chit cta 32 Winner-domains dugc phat sinh, luan an chon

04 domains dugc cho 1a tot hon nhimg domains khac.

Bang 4.4. Két qua chon Winner-domains tot cho ky thi hoc sinh gici cdp quc

gia moén Tin hoc nam hoc 2023-2024

Tilé doan | Til¢ doan | Tilé Pénh
RP Tile ding nham bo 4
D? / oy, R? cosd’ |\winner e DY, th?iqg th?lqg sot: n%l'rc
s WTR giai: giai: 46 1ot
TPR FPR FNR ;
5 9.3872
D2 / 0.87 | 8.166864 | 0.9873 0.928571 1.0 0.0 0.0 1
0.9814
9.3064
D12 / 0.87 | 8.096568 | 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
[)g / 0.80 | 7.5164 0.9883 0.916667 0.8611 0.0 0.1389 4
0.9815
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ButGe 4. Chon déi vién theo mé hinh Winner-domain két hop Winner-cosin véi 10 vmg vién
V6i 10 tmg vién cia mdé hinh Winner-domain két hop Winner-cosin

e.€E |7=12.,10 (d6i vién duoc chon theo phuong phép truyén thong) tham gia ky thi

2024, luén 4n d4 khao sat ning lyc bang Questionnaire trudc ky thi. Tir nhimg hdi dap

khéo sat, mdi ing vién dugc biéu dién nhu mot vector trong khong gian ning luc.

Vector nang luc ctia mdi tmg vién trude ky thi duoc ddi sanh véi 04 Winner-domain

t6t D§, Ii, D?, Dg dé tuyén chon.

Bdng 4.5. Banh gid két qud thi hoc sinh gidi cdp quoc gia mén Tin hoc ndm hoc
2023-2024 ciia 10 mg vién bang Winner-domain tot D%

Ung Tiép can Winner-domain | i §¢ qué thi hoc

vién | 2 2l B wd dw doan kha nang sinh gioi cap

4 (d?, <R3)A(cos@?, >cosby) hoc 2023-2024

€ |5.2401 [0.9943 |8.166864 (0.9873 Théng giai Théng giai

€, |3.9725 [0.9968 |8.166864 |0.9873 Théng giai Théing giai

C; |6.3011 [0.9923 |8.166864 (0.9873 Théng giai Théng giai

€, |59336 [0.9925 |8.166864 |0.9873 Théng giai Thing giai

€5 | 4.9533 [0.9952 |8.166864 (0.9873 Théng giai Thing giai

€ 8.9745 |0.9834 |8.166864 [0.9873 Khong thing giai Khoéng thing giai
6

e 9.5336 |0.982 |8.166864 [0.9873 Khong thing giai Khoéng thing giai
7

€ |103148 |0.979 |8.166864 [0.9873 Khoéng thing gidi Khoéng thing giai

€ | 96898 [0.9812 |8.166864 (0.9873 Khong thing giai Khoéng thing giai

€o [10.1392 |0.9789 |8.166864 [0.9873 Khoéng thing giai Khéng thing giai

Bang 4.6. Banh gid mirc d tuwong dong va hudng nang hee ciia 05 iing vién dwoc
chon tir Winner-domain tot D§ theo thudt toan Winner-cosin

Upg Danh gid mic 46 | Két qua thi hoc sinh
vien | g2 leosé?) R cosy tuong dong | gidi cap quoc gia nam
e.€E Winner-cosin hoc 2023-2024

S 3.9725 [0.9968 | 8.166864 | 0.9873 0.9982 Théng giai

e 52401 0.9943 | 8.166864 | 0.9873 0.9970 Théng giai

Cs 49533 [0.9952 |8.166864 | 0.9873 0.9964 Théng giai

S 6.3011 ]0.9923 [8.166864 | 0.9873 0.9949 Théng giai

C4 5.9336 10.9925 |8.166864 | 0.9873 0.9933 Théng giai
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Bang 4.7. Pdnh gid két qua thi hoc sinh giéi cap quéc gia mén Tin hoc nim hoc
2023-2024 ciia 10 vmg vién bang Winner-domain tot D

g | gt o
vien dcl.r Coseg.r Ré COS‘%I . théng giai ¢ Sm*h SOLEP
¢ €k (d1 <R1)/\(c0s491 > cos 6l h((l)lcl:();o%l?? -1212(1)r2n4
cr —2 cr = 2 2

S| 52153 [0.9944 |8.096568 | 0.9875 Théing giai Thing giai

) 4.0795 10.9966 |8.096568 | 0.9875 Théng giai Théng giai

S 6.166  0.9926 |8.096568 |0.9875 Théng giai Théng giai

€4 5.9835 10.9924 [8.096568 |0.9875 Théng giai Théng giai

Cs 4.9837 10.9951 |8.096568 | 0.9875 Thang giai Théng giai

C6 8.9535 [0.9834 |8.096568 | 0.9875 Khéng thing giai Khéng thing giai
S 9.4386 10.9823 [8.096568 | 0.9875 Khéng thang giai Khéng thing giai
€ 10.2329 [0.9793 |8.096568 | 0.9875 Khéng thang giai Khéng thing giai
o 9.5519 10.9817 |8.096568 | 0.9875 Khéng thing giai Khéng thing giai
So  |10.1469 [0.9787 [8.096568 | 0.9875 Khéng thing giai Khéng thing giai

Bang 4.8. Danh gid mirc @ tuwong dong va hudng nang hee ciia 05 iing vién dwoc

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

Qng Panh gia muac Két qua thi hoc sinh
vien g Cl_r oS Hg_r Ré 0054921 do tuong dépg gi0i cap qudc gia nim
e.€E Winner-cosin hoc 2023-2024

S 4.0795 | 0.9966 | 8.096568 0.9875 0.9982 Théng giai

¢ 5.2153 1 0.9944 [8.096568 0.9875 0.9970 Théng giai

65 4.9837 |0.9951 |8.096568 0.9875 0.9964 Théng giai

63 6.166 0.9926 |8.096568 0.9875 0.9949 Théng giai

€4 5.9835 |0.9924 [8.096568 0.9875 0.9933 Théng giai
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Bang 4.9. Pdanh gid két qua thi hoc sinh gici 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 Winner-domain hoc sinh
A du doan kha nan 2 A
vien | @ st | B | cs@ r dogn Kha nang gioi cap
cr cr 7 thang giai quoc gia
e.cE 3 3 3 <
" (d). <R)A(cos@, >cos6) | nim hoc
2023-2024
S| 5.1145 | 0.9946 | 7.0425 (0.9894 Théng giai Thing giai
) 3.9746 | 0.9968 |7.0425 |0.9894 Théng giai Théing giai
! 6.1655 | 0.9927 |7.0425 (0.9894 Théng giai Thing giai
€4 6.1293 | 0.992 |7.0425 |0.9894 Théng giai Thing giai
Cs 4.9654 |0.9952 |7.0425 |0.9894 Théng giai Théing giai
C6 9.0775 |0.9831 |7.0425 [0.9894 Khéng thing giai Khéng thing giai
S 9.5807 | 0.9818 |7.0425 [0.9894 Khong thing giai Khong thing giai
€ 110.6108 | 0.9776 |7.0425 [0.9894 Khong thing giai Khong thing giai
o 9.6011 |0.9816 |7.0425 [0.9894 Khéng thing giai Khéng thing giai
Co [10.3167 | 0.9781 |7.0425 [0.9894 Khong thing giai Khoéng thing giai
g thang g g thang g

Bang 4. 10. Pénh gic mirc @ twong dong va hiedng néng luc ciia 05 iing vién duwoc
chon tir Winner-domain tot D37 theo thuat toan Winner-cosin

’ i e Két qua thi hoc
Ung Dinh gid muc do sinh ?(")i cép qubc
vien | g% lcose R cos@ tuong dong ii nim E(?c

¢ €E Winner-cosin & '
2023-2024

€ 39746 [0.9968 | 7.0425 | 0.9894 0.9982 Théng giai

€ 51145 09946 | 7.0425 | 0.9894 0.9970 Thiéng giai

€ 49654 [0.9952 | 7.0425 | 0.9894 0.9964 Thing giai

S 6.1655 |0.9927 | 7.0425 | 0.9894 0.9949 Thing giai

€  |6.1293 | 0992 | 7.0425 | 0.9894 0.9933 Théng giai
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Bang 4.11. Pdnh gid két qua thi hoc sinh gici cdp quoc gia mén Tin hoc ndm hoc
2023-2024 ciia 10 img vién bang Winner-domain tot DX

, ~ . . Két qua thi
Ung Tiép can Wlnner-d(,)malr} | hoc sinh gioi
vien | g4 - eos 964] R | cosd du doan kha nang thang giai | ¢4p quéc gia

e.€E (d} <R$)A(cos, >cosbf) nam hoc
2023-2024
¢ 5252 (0.9943 | 7.5164 [0.9883 Théng giai Thing giai

€, [3.9945 [0.9968 | 7.5164 |0.9883 Théng giai Théng giai

€; | 62854 [0.9924 | 7.5164 |0.9883 Thing giai Thing giai

€, |6.0282 [0.9923 | 7.5164 |0.9883 Théng giai Thing giai

C; | 51153 |0.9949 | 7.5164 |0.9883 Théng giai Thing giai

Cq | 9:0467 [0.9832 | 7.5164 |0.9883 Khong thing giai Khéng thing giai

€ | 94341 |0.9825 | 7.5164 |0.9883 Khoéng thing giai Khong thing giai

€ |10.4278 |0.9786 | 7.5164 |0.9883 Khéng thing giai Khéng thing giai
€ | 9625 [0.9816 | 7.5164 0.9883 Khoéng thing giai Khong thing giai
€p [10.2653 |0.9784 | 7.5164 [0.9883 Khéng thing giai Khéng thing giai

Bang 4.12. Pdnh gid mirc dj twong dong va hwdng nang hec ciia 05 vmg vién digc

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

Ung Panh gidmtic | Két qua thi hoc sinh
vien |4 f_ . |cos Hff Rg cos«954 do twong df)pg gioi cap quoc gia nam
e.€E Winner-cosin hoc 2023-2024

ez 3.9945 | 0.9968 7.5164 0.9883 0.9982 Théng giai

€ 5.252 1 0.9943 7.5164 0.9883 0.9970 Thf;,ng giai

es 5.1153 | 0.9949 7.5164 0.9883 0.9964 Théng giai

S 6.2854 | 0.9924 7.5164 0.9883 0.9949 Théng giai

€4 6.0282 | 0.9923 7.5164 0.9883 0.9933 Théng giai
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Thuc nghiém véi mo hinh Winner-domain két hop Winner-cosin chon dugc
05/10 tmg vién du thi hoc sinh gidi cap qudc gia mon Tin hoc nim 2024 (ndm hoc
2023-2024):

Bdng 4. 13. Két qud thi hoc sinh gioi cap quoc gia mon Tin hoc nam hoc 2023- 2024
cua nhitng doi vien duoc chon bang mo hinh Winner-domain ket hop Winner-cosin

£ A £ Ti lI¢ doan | Ti 1¢ doan | Til¢ | Tilé€ doan
z SO luong doi vien | SO lugng f A , g
So . e in dang nham bo dang
duoc Winner- dodi vién g P . R
lugng 1A X thang thang sot: khong
PO~ domain két hop thuc t& Sy Cre : -
doi vién s : g giai: giai: thang giai:
dur thi Winner-cosin du thang
j an thang giai 1ai
dodn thing gia sl TPR FPR |FNR| TNR
10 05 05 100% 0% 0% 100%

2.  Thuwe nghiém véi moé hinh Random Forest
M6 hinh Random Forest dugc trién khai trén cung Dataset (Winner
Dataset va Nonwinner Dataset) va cung tap ndng luc cua 10 trng vién cua ky
thi 2024 (nam hoc 2023-2024).
Buorc 1. Tao tap con dir liéu
Lay mau ngiu nhién tir tap dit liéu hudn luyén gbc (Dataset gdbm 120
winners va 101 nonwinners).
Bueée 2. Hudn luyén
Véi moi tap con dir li€u va tai mdi nat cua cay, chon ngﬁu nhién mot tap
con dic trung va tim diém phan tach tot nhét trén tap con dic trung do.
Buwoce 3. Dw doan
- Thu thap cac du doan tir tit ca cac cdy va chon 16p duoc bo phiéu nhiéu
nhat.
- Str dung m6 hinh Random Forest da dugc huén luyén lai dé du doan két
qua thang giai cho 10 g vién duy thi hoc sinh gioi cip qubc gia mon Tin
hoc (Bang 4.14).
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Bdng 4.14. 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

Du do4n ciia m6 hinh | Két qua thi hoc sinh giéi cp qudc
boi vién €, eE Random quest vé gia mon Tin hoc ky thi nam 2024
khé nang thang giai (ndm hoc 2023-2024)
€ Thing giai Thang giai
© Thing giai Thang giai
S Thing giai Thang giai
€y Thing giai Thang giai
Cs Thing giai Thing giai
S Thing giai Khong thang giai
& Thing giai Khong thing giai
Cg Thing giai Khong thang giai
9 Khong thing giai Khong thing giai
So Khong thing giai Khong thing giai

Bang 4. 15. Két qua thi hoc sinh giéi cap quérc‘ gia mon Tin hoc nam hoc 2023-2024
cua nhitng doi vien duoc dy dodan bang mo hinh Random Forest

£ £ | SO luong | Til¢ doan | Til¢ doan | Til¢ | Til¢ doan
SO S6 lugng doi vien A f N \ ,
doi vién ding nham bo dang
luong duoc Random £ < < " R
e . thuc & thang thang sot: khong
doivién | Forest du doan P - e P 2.
dur thi théng gii thang giai: giai: thang giai:
: giai TPR FPR FNR TNR
10 08 05 62.55% 0.6% 0% 0.4%

3. So sanh thuc nghiém két qua ky thi hoc sinh gi6i cap qudc gia nim

hoc 2023

-2024 cua 2 mo hinh

Két qua thyc nghiém ctia mo6 hinh Winner-domain két hgp Winner-cosin

dugce so sanh véi két qua thuc nghiém ciia mo6 hinh Random Forest 4p dung cho

cung 1 tap tng vién dy thi hoc sinh gioi cip qudc gia moén Tin hoc nim hoc
2023-2024 va cung Dataset 2024.
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Badng 4. 16. So sanh két qud ky thi hoc sinh gidi cdp quéc gia mén Tin hoc ndm hoc
2023-2024 ciia 10 dgi vién dé chon theo phwong phdp truyén thong véi quyét dinh

chon cua mé hinh Winner-domain ket hop Winner-cosin va voi ket qua dy doan cua

mo hinh Random Forest
MO0 hinh Mo hinh
Tiéu chi so sanh _Winner-domain Random Forest
két hop Winner-cosin du doan ting
chon d6i vién vién thang giai
{Pai vién da dugc chon theo mo hinh
truyén théng} = {Ung vién input ctia cac 10
mo hinh may tinh}
S6 ung vién dugc chon lam ddi vién hoac 05 08
du doén thing giai
S6 doi vién thing giai thyc té 05 05
Ti 18 danh gia dung thang giai: TPR 100% 62.55%
Ti 18 danh gia nhim thang giai: FPR 0% 0.6%
Ti 1€ bo sot: FNR 0% 0%
Ti I¢ danh gid hoac doan dung khong 1% 0.4%
thing giai: TNR

THUC NGHIEM KY THI NAM HQC 2024-2025

Thuc nghiém bién ddi 10 d6i vién dugc lanh dao tinh va truong di chon
bang phuong phép truyén thong dé tham du ky thi hoc sinh gidi cip qubc gia
mon Tin hoc nam hoc 2024-2025 thanh nhitng tng vién ciia mo6 hinh Winner-
domain két hop Winner-cosin. Thuc nghiém st dung Dataset 2025 1a dir li¢u
ning luc mot sb thi sinh da du thi hoc sinh gi6i cip qudc gia mon Tin hoc cac
nam 2021-2022, 2022-2023, 2023-2024 gém 360 winners cua Winner Dataset
2025 va 137 nonwinners ciia Nonwinner Dataset 2025. M6 hinh Winner-
domain két hop Winner-cosin do luén an dé xuét thuc nghi¢m trén 10 doi vién
nay nhu 1a nhimg Gng vién ciia mo hinh. Sau khi c6 két qua thi hoc sinh gioi
cap qudc gia ndam hoc 2024-2025, luan an thyc hién thém mo hinh hoc may
Random Forest duy doan két qua cua nhiing do1 vién do tinh chon dé so sanh
voi md hinh Winner-domain két hop Winner-cosin cua luan 4n da thuc hi¢n
trude voi cung mot Dataset va cung tap nang lyc cua cac ung vién (doi vién do
tinh chon).
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1. Thuc nghiém véi mé hinh Winner-domain két hop Winner-cosin

Buoc 1. Phat sinh Training set va Testing set

Winner Dataset 2025 dugc phan hoach ngﬁu nhién 4 1an dé duoc cac

Training set W”(w?,0” ,R”)| p=1,2,3,4, mdi Training set c6 252 mau; va

cac Winner Testing set tuong tng V? | p=1,2,3,4, mdi Winner Testing set c6

108 mau. Mdi Testing set twong timg véi Training set gdm 108 mau ctia Winner

Testing set twong ung V| p=1,2,3,4 va 108 mau U” | p=1,2,3,4 duoc phat

sinh ngau nhién twong ung t Nonwinner Dataset, Testing set =

V27 uU” | p=12,3,4 tuong ing vGi Training set W” | p=1,2,3,4.

Buwoce 2. Phat sinh Winner-domain

Winner-domains dugc phat sinh tr nhitng training sets. Trong thuc

nghiém ndy, mdi Training set W”(w”,8”,R”)| p=1,2,3,4 duoc phat sinh 08
D?(w?,07 R’ | p=1,2,3,4|k=1,2,..,8.

Winner-domains

Trong

do,

R/ =a,.R"|k=1,2,.,8. Mdi Winner-domain dugc danh gia WTR, TPR, FPR,

FNR va accuracy.

Bdng 4. 17. Két qud phdt sinh Winner-domains cho ky thi hoc sinh gidi cip

quoc gia mon Tin hoc nam hoc 2024-2025

Ti 16 Tile¢ | Tile | Tilé bo
. ) doan | doan | bdsot: | chinh
R? winner €D dang | nham X4c mau
p| / k| o R cos& thang | thang thing
os& giai: giai: duoc
chon:
WIR TPR | FPR | FNR | accuracy
1]0.77 | 7.204351 | 0.9884 | 0.876984 0.8704 | 0.0185 | 0.1296 | 0.979167
21075 | 7.017225 | 0.9892 | 0.849206 0.8611 0.0093 | 0.1389 | 0.989362
31073 | 6.830099 | 0.9898 | 0.642857 0.8611 0.0 0.1389 | 1.0
93563 | 4| 0.71 | 6.642973 | 0.9903 | 0.611111 0.8426 0.0 0.1574 | 1.0
: 0,9§;16 50107 |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
71068 | 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
o.570] L1077 | 7368977 | 0.988 | 0.694444 0.9444 | 0.037 | 0.0556 | 0.962264
2 / 0.75 | 7.177575 | 0.9888 | 0.662698 0.9167 | 0.0278 | 0.0833 | 0.970588
09802 150 73 | 6.986173 | 0.9893 | 0.642857 0.8704 | 0.0093 | 0.1296 | 0.989474
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41071 |6.794771 | 0.9903 | 0.603175 0.8704 0.0 0.1296 1.0
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 | 6507668 | 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
1]0.77 | 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
310.73 | 6.988582 | 0.9892 | 0.638889 0.8889 0.0278 | 0.1111 0.969697
9.5734 | 41 0.71 | 6.797114 | 0.9897 | 0.607143 0.8611 0.0093 | 0.1389 0.989362
: 0_91302 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 | 6.509912 | 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
1]0.77 | 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
310.73 | 7.050413 | 0.9891 | 0.654762 0.8519 0.0185 | 0.1481 0.978723
9.6581 | 4| 0.71 | 6.857251 | 0.9901 | 0.638889 0.8148 0.0 0.1852 1.0
* 0,9/799 510.70 | 6.76067 | 0.9903 | 0.630952 0.8148 0.0 0.1852 1.0
6]0.69 | 6.664089 | 0.9905 | 0.623016 0.7963 0.0 0.2037 1.0
710.68 | 6.567508 | 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

Budée 3. Chon Winner-domain tot

Khéo sat tinh chat ctia 32 Winner-domains duoc phat sinh, luén an chon

duoc 4 domains dugce cho 1a t6t hon nhitg domains khac.

Bang 4. 18. Két qud chon Winner-domains tét cho ky thi hoc sinh gidi cdp quoc

gia moén Tin hoc nam hoc 2024-2025

& Tilé | Til¢ doan | Tilé doan | Til¢ | Panh

D / a R cos’ winner DY, dling nhéam bro' gia

thang thang sot: | muc

asd’ WIR | giai: TPR | giai: FPR | FNR | d9 tot
9.5701

Di / 0.71 | 6.794771 | 0.9903 | 0.603175 | 0.8704 0.0 0.1296 1
0.9802
9.3563

D_l,) / 0.73 | 6.830099 | 0.9898 | 0.642857 | 0.8611 0.0 0.1389 2
0.9816
9.5734

Dz / 0.69 | 6.605646 | 0.9907 | 0.587302 | 0.8333 0.0 0.1667 3
0.9802
9.6581

Dj“ / 0.71 | 6.857251 | 0.9901 | 0.638889 | 0.8148 0.0 0.1852 4
0.9799
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Buec 4. Dy dodin két qua thi ciia 10 ting vién

V6i 10 Gng vién €. €E |r=12..10 dugc chon theo phuong phap truyén thong dé
tham gia ky thi nim 2025 (nim hoc 2024-2025), ludn 4n di khao sat ning luc bang
Questionnaire trudc ky thi. Ttr nhitg hoi dap khao sat, mdi tmg vién duogc biéu dién
nhur mét vector trong khong gian ning lyc. Vector ning lyc ctia mdi g vién trude ky
thi duoc dbi sanh véi 04 Winner-domain tot Df, D}, D}, I} dé du dodn két qua.

Bang 4. 19. Pénh gid két qua thi hoc sinh giéi cap quéc gia mén Tin hoc ndm hoc
2024-2025 ciia 10 img vién bang Winner-domain tot D,

O iy | Mot o
vién 42, leos®?| R cos e : (hing gidi g smﬂh gioi cap
. cF ) ) X ) quoc gia nam
(d., <Ry)A(cos@.,. >cosfy) hoc 2024-2025
€1 16.6789 [0.9911 |6.794771 [0.9903 Théng giai Théng giai
€ 16.1896 [0.9921 |6.794771 [0.9903 Théng giai Théng giai
€3 [5.7225 {0.9938 |6.794771 [0.9903 Thing gidi Théng giai
€4 |5.0968 [0.9946 |6.794771 (0.9903 Théng giai Théng giai
€5 16.6512 [0.991 |6.794771 [0.9903 Théng giai Théng giai
C6  4.1603 {0.9966 |6.794771 [0.9903 Théng giai Théng giai
€7 18.9596 [0.9837 |6.794771 [0.9903 Khéng thing giai Khéng thing giai
€ 9.8723 {0.9802 |6.794771 [0.9903 Khoéng thing giai Khéng thing giai
€9 19.8563 [0.9813 |6.794771 [0.9903 Khéng thing giai Khong thing giai
Co  [9.9016 [0.9808 |6.794771 [0.9903 Khéng thing giai Khéng thing giai

Bdng 4. 20. Pdnh gic mirc dé twong dong vé hudng néing liec ciia 06 ing vién dirgc

chon tir Winner-domain tot [i theo thuat toan Winner-cosin

Ung Danh gid mic 46 | Két qua thi hoc sinh
vién dl, |cos o R cos& tuong dong | gidi cip qudc gia nim
e.€B Winner-cosin hoc 2024-2025
S 4.2134 | 0.9965 | 6.830099 | 0.9898 0.9966 Théng giai
€y 52136 | 0.9943 | 6.830099 | 0.9898 0.9946 Théng giai
S 5.7487 | 0.9937 | 6.830099 | 0.9898 0.9938 Théng giai
%) 6.2077 | 0.992 | 6.830099 | 0.9898 0.9921 Théng giai
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S 6.5222 | 0.9915 | 6.830099 | 0.9898 0.9911 Théng giai

Cs 6.5609 | 0.9913 | 6.830099 | 0.9898 0.9910 Théng giai

Bang 4. 21. Pénh gid két qua thi hoc sinh giéi cap quéc gia mén Tin hoc ndm hoc

2024-2025 ciia 10 vmg vién bang Winner-domain tot D;
Ung Tiép can \’Ninn?r-clomain hljcéts?rllllf ﬂilg)i
vién | g2 leosg? R42 s du doa}n khz.lqr.lang ch u(‘)cg ia
cr cr 4 thang giai p quoc g
¢ €k (a’CZJ <R2)A(cosB’. >cosby) 283?_3855
€1 16.6789 [0.9911 |6.794771 {0.9903 Théng giai Théng giai
€ 16.1896 (0.9921 [6.794771 [0.9903 Théng giai Thing giai
€3 |5.7225 {0.9938 [6.794771 [0.9903 Théng giai Thing giai
€4 |5.0968 [0.9946 [6.794771 [0.9903 Théng giai Théng giai
Cs  16.6512 [0.991 [6.794771 [0.9903 Théng giai Thing giai
C6  [4.1603 |0.9966 |6.794771 (0.9903 Thing gidi Thing giai
€7 18.9596 [0.9837 [6.794771 [0.9903 Khoéng thing giai Khéng thing giai
Cg  [9.8723 [0.9802 |6.794771 [0.9903 Khoéng thing giai Khoéng thing giai
€9 19.8563 [0.9813 |6.794771 [0.9903 Khong thing giai Khéng thing giai
Co  [9.9016 [0.9808 |6.794771 [0.9903 Khéng thing giai Khéng thing giai

Bang 4. 22. Pénh gid mirc dg twong dong vé huémg ning lic ciia 06 iing vién diroc
)
chon tir Winner-domain tot D; theo thuat toan Winner-cosin

Uﬂg Danh gid mic 46 | Két qua thi hoc sinh
vien d CZ . |cos ‘93] Rf cos Qf tuong dong gidi cap quoc gia
e.€E Winner-cosin | ndm hoc 2024-2025
S 4.1603 [0.9966 | 6.794771 | 0.9903 0.9965 Thf;,ng giai
€4 5.0968 10.9946 | 6.794771 | 0.9903 0.9943 Th:flng giai
63 5.7225 10.9938 | 6.794771 | 0.9903 0.9937 Th:flng giai
S 6.1896 0.9921 | 6.794771 | 0.9903 0.992 Th:flng giai
¢ 6.6789 | 0.991 | 6.794771 | 0.9903 0.9915 Th:flng giai
es 6.6512 | 0.991 | 6.794771 | 0.9903 0.9913 Théng giai
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Bang 4. 23. Pénh gid két qua thi hoc sinh giéi cap quéc gia mén Tin hoc ndm hoc

. D
2024-2025 cua 10 umg vien bang Winner-domain tot Dg

Ung Tiép can Winner-domain | K&t qua thi hoc
vien 3 3 2 du doan kha nang sinh gioi cap
d, |cos@, | Ry | cost, théng giai Sc wia na
e cE cr ge quoc gia nam
" (a’s"r <R A(cos@, >cosé)| hoc 2024-2025
¢ 6.5495 | 0.9916 | 6.605646 | 0.9907 Théng giai Théng giai
S 6.1337 | 0.9923 | 6.605646 | 0.9907 Thing giai Théing giai
S 57245 | 0.994 | 6.605646 | 0.9907 Théng giai Théng giai
€y 5.1956 | 0.9944 | 6.605646 | 0.9907 Thing giai Théng giai
Cs 6.5808 | 0.9913 | 6.605646 | 0.9907 Théng giai Théng giai
S 4.161 | 0.9966 | 6.605646 | 0.9907 Théng giai Théng giai
S 8.9834 | 0.9838 | 6.605646 | 0.9907 Khéng thing gii Khéng thing giai
g 9.912 | 0.9802 | 6.605646 | 0.9907 Khéng thing giai Khong thing giai
€ 9.9868 | 0.981 | 6.605646 | 0.9907 Khéng thing giai Khong thing giai
€p | 99515 | 0.9808 | 6.605646 | 0.9907 Khéng thing giai Khéng thing giai

Bang 4. 24. Pénh gic mirc dg twong dong vé huomg ning lic ciia 06 iing vién diroc

chon tuir Winner-domain tot

3
Ds theo thuat toan Winner-cosin

Ung Pianh gia mic 4o | Két qua thi hoc sinh
vién | g4 C3 . |cos 493 - R63 cos 063 twong dong gidi cp qudc gia
€. €k Winner-cosin | nam hoc 2024-2025
€g 4161 |0.9966 | 6.605646 | 0.9907 0.9966 Théng giai
€4 5.1956 | 0.9944 | 6.605646 | 0.9907 0.9944 Théng giai
€ 57245 | 0.994 | 6.605646 | 0.9907 0.994 Théng giai
€ 6.1337 | 0.9923 | 6.605646 | 0.9907 0.9923 Théng gidi
€ | 6.5495 | 09916 | 6.605646 | 0.9907 0.9916 Théng gidi
€5 | 6.5808 | 0.9913 | 6.605646 | 0.9907 0.9913 Théng gidi
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Bang 4. 25. Két qua thi hoc sinh gioi cap quoc gia mén Tin hoc nam hoc 2024-2025
cua nhitng doi vien duoc chon bang mo hinh Winner-domain ket hop Winner-cosin

y , | Kétqua thi
Ung Tiép can Wlnner-domaln hoc sinh gioi
vien | g4 P Pt 7 danh gia kh'aq nang cap quéc gia
. cr |COSG 4 cosb, thang giai mdn Tin hoc
€. n C
" (a’ﬁr <R})A(cosd!. >cosd]) nam hoc
2024-2025
¢ 6.5575 [0.9914 [6.857251 |0.9901 Thing giai Théng giai
¢ 6.0974 |0.9923 [6.857251 |0.9901 Théng giai Thing giai
S 57256 | 0.9937 [6.857251 |0.9901 Thing giai Théng giai
ey 5.0647 |0.9946 [6.857251 |0.9901 Théng giai Thing giai
€5 6.5242 [ 0.9913 [6.857251 |0.9901 Thing giai Théng giai
S 4.2287 |0.9964 |[6.857251 |0.9901 Théng giai Théng giai
S 8.8427 | 0.9841 |[6.857251 | 0.9901 Khong thing giai Khoéng thing giai
g 9.7693 | 0.9805 [6.857251 |0.9901 Khoéng thing giai Khéng thing giai
€ 9.875 | 0.9811 [6.857251 |0.9901 Khong thing giai Khoéng thing giai
Co |9.7845 |0.9812 |6.857251 |0.9901 Khong thing giai Khoéng thing giai

Bang 4. 26. Pénh gic mirc dg twong dong vé huomg ning lic ciia 06 iing vién diroc

-t
chon tir Winner-domain tot D4 theo thudt toan Winner-cosin

' o .. . . | Kétquathihgc sinh
Ung Brnh gid mirc do ié(i1 cép quéc gia
vien | gt cos 92‘ P R} cosdj | tuongdong EI¢ T'p ?1 &

e.€E ' ' Winner-cosin mon 1% 1o nam
r hoc 2024-2025
€ 42287 | 0.9964 | 6.857251 | 0.9901 0.9964 Théng giai

€, 5.0647 | 0.9946 | 6.857251 | 0.9901 0.9946 Théng giai

& 5.7256 | 0.9937 | 6.857251 | 0.9901 0.9937 Thing giai

e 6.0974 | 0.9923 | 6.857251 | 0.9901 0.9923 Théng giai

€ 6.5575 | 0.9914 | 6.857251 | 0.9901 0.9914 Thing giai
€ | 65242 | 09913 | 6.857251 | 0.9901 0.9913 Thing giai




81

Bing 4. 27. Két qua thi hoc sinh gioi cdp quoc gia mén Tin hoe ndm hoc 2024-2025 ciia
nhitng déi vién duwoc tuyén chon bang mé hinh Winner-domain két hop Winner-cosin

g6 | Soluongddivien | g yyong | Ti 18 doan | Tilé doan | Tilé | Tilé doan
lugng duqc. anner— doi vién dung nh,ém bo diang
L doma1n ket th thuc té thang thang sot: khong
doivién | Winner-cosin thang giai: giai: thang giai:
duthi | dudodn thing giai |  gidi TPR FPR |FNR| TNR
10 06 06 100% 0% 0% 1%

2.  Thuwe nghiém véi moé hinh Random Forest

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

Dataset va Nonwinner Dataset) va cung tap nang luc cua 10 ing vién cua ky
thi nam hoc 2024-2025.

Buoc 1. Tao tap con dir liéu

Lay miu ngau nhién tir tap dir liéu huan luyén gbc (Dataset gom 360

winners va 137 nonwinners).

Buée 2. Hudn luyén

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

con dic trung va tim diém phan tach t6t nhét trén tap con dic trung do.
Buoc 3. Du doan
- Thu thap cac du dodn tir tat ca cac cdy va chon 16p dugc bo phiéu nhiéu
nhat.

- St dung mé hinh Random Forest di dugc huan luyén lai dé dy doan két

qua 'thang giai' cho 10 tng vién duy thi hoc sinh giodi cAp qubc gia mon
Tin hoc (Bang 4.28).

Bang 4. 28. Két qua dy dodn bang mé hinh Random Forest cho ky thi hoc sinh gidi
cdp quoc gia mén Tin hoc ndm hoc 2024-2025

Ung vién €, S

Du doan cia mo6 hinh Random

Forest vé kha nang thang giai

Két qua thi hoc sinh gioi cap
qudc gia ndm hoc 2024-2025

Thing giai

Thing giai

Thing giai

Thing giai




€3 Thing giai Thang giai
€ Thing giai Thiang giai
€5 Thing giai Thiang giai
S Thing giai Thang giai
Thing giai Khong thing giai
€ Khong thing giai Khong thing giai
Khong thing giai Khong thing giai
€o Thing giai Khéng thing giai

Bang 4. 29. Thuc nghiem mo hinh Random Forest dy dodn két qua thi hoc sinh gidi
cdp quoc gia mén Tin hoc ndm hoc 2024- 2025 cua 10 doi vién da chon bang

phuwong phdp truyén thong
, SO luong doi | SOlwong | Tilg doan | Tilg doan | Tilg | Til¢ doan
SO luong | vién dugc doivién | ding thang | nham bo diung
doi vién | Random Forest | thyc t& giai: thang sot: khong
du thi dy doan thang giai: thang giai:
thing gidi gidi TPR FPR |FNR| TNR
10 08 06 75.0% 0.5% 0% 0.5%

3. So sanh thue nghiém két qua ky thi hoc sinh giéi cAp qudc gia mén
Tin hgc nadm hoc 2024-2025 cia 2 mo hinh

Dai sanh véi két qua ky thi hoc sinh gidi cap quoc gia mon Tin hoc nam

hoc 2024-2025 véi cac két qua cia mo hinh Winner-domain két hop Winner-

cosin va mo hinh Random Forest dugc thuc nghiém trén cung Dataset 2025 va

cung tap tng vién la nhitng ddi vién do tinh chon.
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Bang 4. 30. So sanh két qua ky thi hoc sinh gidi cdp qudc gia mén Tin hoc nim hoc
2024-2025 ciia 10 dgi vién dé 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 Winner-domain Mo hinh

Ti€u chi so sanh X . .
| kéthgp Winner-cosin | Random Forest

{Pai vién da dugc chon theo mé hinh

truyén théng} = {Ung vién input clia cac 10

mo hinh may tinh}

Sb ung Viél:l duoc chon lam d61 vién hoac 06 08
du doan thang giai

S6 d6i vién thyc té thing giai 06 06
Ti 18 chon dung hoic doan dung thing 100% 75.0%
giai: TPR ° e
Ti 1€ chon nham hoac doan nham théng 0 o
gidi: FPR 0% 0.5%
Ti ¢ bo sot: FNR 0% 0%
Ti 1€ danh gia hodac doan ding khong 0 o
théng gidi: TNR 1% 0.5%

4.5. Két luan chwong 4
Ap dung tiép can hoc mdy, chuong 4 da xay dung so dd quyét dinh chon
nhimg hoc sinh g vién vao ddi tuyén trén co s& mo hinh héa nang lirc mdi
hoc sinh 14 mot vector nhiéu chiéu, mdi chiéu biéu dién mot bién dic trung
nang luc trong khong gian ning luc nhiéu chiéu. Luin an dé xuit céc tiép can
danh gia d6 twong dong cua Gmg vién véi cac winners cta vai nim trude gan
nhat:
- Tiép can Winner-domain dénh gia do twong déng vé suat ning lyc.
- Tiép can tuong ddng cosin danh gia d6 twong dong hudng dic trung ning luc.
Vi sb lugng img vién rat nhiéu so véi sb lugng doi1 vién can tuyén, luan
an khong gan nhan timg (mg vién ma 4p dung chién luoc “tha loai bo hon
chon nham” dé quyét dinh chon tng vién c6 kha ning thang giai cao vao doi

tuyén. Nghién ctru da duoc ap dung thuc nghiém tai mot trudng trung hoc phd
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thong c6 két qua tot so v6i nhitng nam trude, khi chua ap dung két qua nghién

ctru cia luan 4n. Két qua thuc nghiém dugc thong ké trong Bang 4.31.

Nhimng két qua nghién ctru cua ludn an da dugc ap dung, co ddi sanh voi
phuong phap tuyén chon va huin luyén truyén thong cho doi tin hoc cia mot
truong trung hoc pho thong véi két qua ky thi hoc sinh gidi cap qubc gia cac
niam hoc 2023-2024, 2024-2025. Theo két qua trinh bay trong phu luc luan an,
nhitng d6i vién mon Tin hoc dugc tuyén chon bang md hinh Winner-domain
két hop Winner-cosin duoc thang giai 100% (5/5, 6/6) trong 2 ky thi hoc sinh
gidi cap qudc gia nam hoc 2023-2024, 2024-2025, trong khi nhiig ddi vién
duoc tuyén chon bang phuong phap truyén thong cing dugc huan luyén va du
thi dong thoi thang giai 50% (5/10) nam hoc 2023-2024, 60% (6/10) niam hoc
2024-2025. Trude d6, khi chua thyc nghiém mé hinh Winner-domain két hop
Winner-cosin, cac doi vién dugc tuyén chon bang phwong phép truyén théng
cung dugc huin luyén va du thi thi nam hoc 2019-2020 théng giai 0% (0/6),
nam hoc 2020-2021 thang giai 16,67% (1/6), naim 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 qubc gia mon Tin hoc ndm hoc 2023-2024 va
2024-2025 cta nhimg doi vién dugc tuyén chon bang mo hinh Winner-domain
két hop Winner-cosin ciing dugc so sanh véi mo hinh Random Forest trén cing
tap Ung vién va cing Dataset 2024 va Dataset 2025 cho thdy Ti 1é chon ding
thing giai cia mé hinh Winner-domain két hop Winner-cosin cao hon ti 1¢ doan
ding cua mo6 hinh Random Forest (Bang 4.32)
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Thyc nghiém &p dung cho ky thi nam hoc 2023-2024 véi dataset 2024 va
tap tng vién 2024 13 nhimg ddi vién 2024 d3 chon theo phuong phap truyén
thdng, ky thi nim hoc 2024-2025 véi dataset 2025 va tap tng vién 2025 1a
nhirng doi vién 2025 da chon theo phwong phap truyén thdng. Két qua duoc so
sanh v6i 3 mo hinh: - mé hinh truyén théng, mé hinh Winner-domain két hop

Winner-cosin, m6 hinh Random Forest theo Bang 4.32 nhu sau:

Bang 4. 32. So sanh ket qua cdac mo hinh tuyen chon va dy dodn két qud ciia 2 ky thi
hoc sinh gidi cap quoc gia mén Tin hoc nam hoc 2023-2024 va nam hoc 2024-2025

Tiéu chi so sanh 2023-2024 2024-2025
Mohinh ey | MORinh
NP Winner-domain Winner-domain
Ky thi nam hoc X Random £ Random
ket hop ket hop
. . Forest . . Forest
Winner-cosin Winner-cosin
{Dai vién da ‘du’o’q chon theo
mo hinh truyén thong} =
, cn L 10 10
{Ung vién input ctia cdc mo
hinh may tinh}
S0 tmg vién dugc chon lam d6i 05 08 06 08
vién hodc du doan thang giai
S6 doi vién thyc té thing giai 05 05 06 06
Ti 1€ chon ding hodc doan o o o o
diing thang gidi: TPR 100% 62.55% 100% 75.0%
Ti 1¢ chon nhim hodc doén 0 0 0 0
nham thfmg giai: FPR 0% 0.6% 0% 0.5%
Ti 1€ bo sot: FNR 0% 0% 0% 0%
Ti 1¢ danh gia hodc doan 0 0 0 0
ding khong tha"lng giai: TNR 1% 0.4% 1% 0.5%
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CHUONG 5. TIEP CAN HQC KHAM PHA
CO HUONG DAN TRUC QUAN PE HUAN LUYEN POQI TUYEN

5.1. Hoc kham pha c6 huéng dian
5.1.1. 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 huéng dan va hoc cong tac. Hoc kham
pha két hop véi hoc cong tac co 2 hodc nhiéu ngudi ciing hoc s& chia sé va xay
dung kién thtrc khi 1am viéc cing nhau hudng t6i 11 giai cho bai tap hoic bai
toan [70]. Hoc khdm 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 viée cung nhau [70]. Vi nhimg loi ich khi két hop hoc kham pha
c6 huéng din véi hoc cong tac nén khi phat trién hoc kham pha c6 huéng dan
cling bao gom ludn thude tinh ctia hoc cong tac.

Hoc kham phé c6 hudng dan cai thién chat luong quy trinh hoc kham
phé [70]. Trong hoc kham phé c¢6 hudng dan, quy trinh truyén théng gop phan
kién tao kién thirc méi va xay dung nén tang chung 13 tranh luin va kiém tra
thong tin, hoi dap dé xac thuc [70]. Trong khi tai liéu hoc tap khong trinh bay
dang cudi cung, ngudi hoc dugc doi hoi phai thuc hién nhimg hoat dong khac
nhau dé thu thap thong tin, so sanh, phan loai, phan tich, tich hop, td churc tai
liéu va lam két luan [64]. Hoc kham pha c6 huéng dan va kién thirc ¢6 san cia
nguoi hoc ¢6 quan hé nhau, kién thirc co sin tac dong dén su phat trién kién
thtrc khi hoc kham phé c6 huéng dan [68].

Ly thuyét Piaget vé phat trién nhan biét cho rang nguoi hoc khong thé tu
xuly, tu hiéu nhirng thong tin nhan dugc [108]. Do d6, cac co s¢ gido duc hién
dang phat trién tiép can hoc kham pha véi su huéng dan caa thay [53, 86, 97].
Khi thuc day trién khai mé hinh hoc kham pha trong céc co so gido duc, nhiing
van dé can dugc giai quyét uu tién l1a xac dinh cac hop phﬁn cua hé théng, dinh
nghia cac chtrc niang va quan hé cta chiung va quan trong 13 phai t6 chic 16p
hoc, thiét ké bai giang phu hop v6i kha ning nhimg ngudi cing hoc tiép thu

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

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

hoc truyén thong vi n6 c6 nhiéu y nghia do1 vé1 nguoi hoc hon 1a nhan thong

tin mot cach don gian mot chiéu tir nguoi day [58]. Trong khi d6, m6 hinh hoc

kham pha khong hudng dan co thé that bai vi khong hd tro ngudi hoc tich cuc

xay dung kién thirc dé hiéu thong tin méi va tich hop thong tin mdi nhan duoc
cho dén khi phan tich ra kién thitrc dung [55]. M6 hinh hoc kham pha c6 huéng
dan co thé hd tro ngudi hoc lam day 2 doi hoi quan trong nay [55].

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

két qua hoc tap cua nguoi hoc [58]:

Hoc kham pha gitp ngudi hoc duong dau voi nhitng ¥ tudng hién hanh
vé nhitng chu dé ma nhiéu phan trong d6 co thé 1a quan niém sai. Tir 46,
nguoi hoc hoa giai duoc nhiing quan niém sai nho vao nhitng gi minh
quan sat duoc;

Do6i véi ngudi hoc, khi hoc kham phd vé mot linh vuc thi dé hiéu vi
nhitng nhiém vu kham pha dua 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
ra cai gi dang xdy ra vdi mét y tuong;

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 phét 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 tw xac dinh lam thé nao d¢ hicu
va st dung chung;

Hoc kham pha khuyén khich nguo1 hoc tu dat cau hoi, tu giai bai toan,
va ty phat trién dé 1am tang kha nang cta minh trong viéc xtr 1y bai toan.
Két qua 1a hoc kham pha khuyén khich nguoi hoc di xa hon trong viéc
hinh thanh tri thirc ctia riéng minh [58];

Hoc kham pha ¢6 huéng dan gitip ngudi hoc ty tin hon trong cach tiép

can dé giai bai toan [58];
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- Hoc kham pha giup ngudi hoc t kham pha, tim hiéu nhiing gi can biét,
can hoc, khong phu thudc vao ngudi khac hoac phu thude duy nhét vao
mot tai liéu gido khoa;

- Hoc khdm phé hd trg quan diém cho rang khoa hoc 13 mot 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 budc 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.

5.1.3. M6 hinh hoc kham pha c¢6 hwéng din

MBS hinh hoc kham pha ¢6 huéng dan két hop cac mé hinh hoc tich cuc
13 mo6 hinh két ndi 4 hop phan: ngudi hoc, tai liéu hoc tap, nguoi day, méi
truong hoc. Phuong phap hoc kham pha dugc chap nhin dua trén trinh bay
nang luc va hoach dinh hoat dong. Nguoi hoc theo phuong phap hoc kham pha
nim vimg ndi dung tai liéu hoc tap, ap dung chién lugc hoc, 4p dung phuong
phap khoa hoc, dung tai nguyén hoc tap trong quy trinh hoc, dung ngén ngir
chinh xéc va thich hop dé két thuc hoat dong hoc tap [69].
5.1.3.1. Nguoi hoc

Hoc kham phé c¢6 hudng dan két hop nhitng dic trung cta cac mo hinh
hoc tich cuc, trong d6 ngudi hoc 1a mét thanh vién tham gia tich cuc vao quy
trinh hoc, ngudi hoc khong dong vai mot thung réng duoc lam diy boi ngudi
day [58]. M6 hinh hoc kham pha cho phép nguoi hoc kham pha ra qui luat méi
va y tudng mdi, khong phai chi nhd cai gi nguoi day da giang [55]. Nguoi hoc
c¢6 tu duy sang tao tot s& c6 nhiéu kha ning tét dé giai bai toan [55]. Khi thuc
hién tuong minh quy trinh hoc khdm phd, mot cau héi ciia mot nguoi hoc co
thé tu n6 dong gop vao viéc kham pha [75].

Nhiéu ngudi hoc cing chu dé c¢6 thé dugc t6 chic thanh nhiing nhom
cong tac dé hd trg quy trinh hoc kham pha c¢6 hudng din [75]. Nhitng ngudi
hoc cling nhom cai thién hiéu niang quy trinh hoc kham pha bang cach cing
nhau phat sinh gia thiét va thiét ké thi nghiém [75]. M6 hinh hoc khdm pha c6

huéng dan nhan manh nhitng chirc niang cia mo hinh hoc cong tac dé két qua
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hoc tip ctia ngudi hoc dugce nang 1én do tdc dong ctia cong tac va nhitng lgi ich
cua thong tin rat ra tir quy trinh kham pha [75].

Nguoi hoc trong mo6 hinh hoc kham pha can duge hd tro gidi thich, hd
tro thuc nghiém, ho tro phan hoi. Nguoi hoc can duoc hd trg giai thich dé truy
cap va kich hoat kién thtrc, phat sinh gia thiét thich hop va xay dung su hiéu
biét mach lac. Nguoi hoc can duoc hd tro thuc nghiém dé tao khung cho thiét
ké thuc nghiém khoa hoc c6 tinh hé thong va logic, du bao va quan sat két qua
va rat ra két luan hop ly. Nguoi hoc can duoc hd trg phan hdi dé tdng su tu
nhan biét cta minh trong quy trinh hoc va tich hop céc tom tat phan hdi vao
nhirng kham phé cua minh [76].
5.1.3.2. Tai liéu hoc tap

Su két ndi kién thic méi voi kién thirc ¢6 sin duoc chi ra boi ngudi
hudng dan hodc duoc kham pha bdi ngudi hoc [58]. 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 ctia nguoi hoc [53]. Theo 1y thuyét so @6 [109], nguoi hoc
thu thap dit 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) [110]. Do d6, ngudi day can goi ¥ dé nguoi hoc tu duy va giai
thich nhitng khai niém khac nhau bang hinh anh truc quan va thay d6i phuong
phap truc quan tiry theo ddi twong ngudi hoc tai nhiing giai doan khac nhau [84].

Bai giang theo m6 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 k§ ning tu duy sang tao, tu
duy phén bién va tinh ty tin, ty lyc dé khdm pha ra thong tin méi hodc nhiing
khai niém ma ngudi hoc chua duge biét trude do. Ly thuyét dual coding chia
quy trinh nhan biét 1am 2 hé thong xr 1y, hinh anh va chit viét [110]. Do do, tai
liéu hoc tap dung trong mo6 hinh hoc khdm pha dugc bién soan két hop ngoén
ngit hinh anh va chit viét. Mo phong trén méy tinh 1a mot cong cu manh dé
huéng din hoc kham pha trong céc linh vuc khoa hoc [76].
5.1.3.3. Nguoi day

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

trude [69]. Trong moi trudng hoc kham pha c6 huéng dan, nhitng hoat dong
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cua nguoi day phai phu hop véi bai gidng (tai li€u hoc tip) da soan trudce [69].
bé gitp cho nguoi hoc hoc mét cach sadng tao, nguoi day khuyén khich, huéng
dan nguoi hoc tim hiéu, dit cau héi, xu 1y, nghe va kiém tra bai toan [55].
Nguoi day doi hoi nguoi hoc giai thich ¥ tudng riéng ctia ho, réi minh xac nhan
duing /sai cua y tudéng do ngay lap tiac [53].

Nguoi day hd tro va huéng dan ngudi hoc phéat huy tu duy sang tao vi tu
duy sang tao gitip cho ngudi hoc giai bai toan dé hon [55]. Nguoi day co ki
ning sang tao tot mai co thé phat trién tu duy sang tao ctia ngudi hoc [55].
Nguoi day c6 k¥ ning sang tao tot moi c6 thé tim ra nhitng chién lugc moi dé
phat trién tiém ning cua ngudi hoc [55]. Nguoi 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 [55].

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 [85]. Vé thoi
gian, nguoi day hd tro ngudi hoc bang cach phan hoi yes/no nhanh ngay khi co
cau hoi tir ngudi hoc. Vé noi dung, ngudi day phan hoéi cho ngudi hoc nodi dung
ndo nén tién hanh hoic khong nén tién hanh. Vé loai phan hoi nguoi day goi y
cho nguoi hoc nhirng gi nén hay khong nén, khi nao va bao nhiéu [85].

Nguoi day trg giup nguoi hoc thuc nghiém trong moéi truong hoc kham
pha c6 huong din theo 3 muc, tbi thiéu, trung binh, cao. Trg gitp mirc tdi thiéu,
nguoi day chi hdi dap nguoi hoc nhirng ndi dung thuc nghiém rat co ban. Tro
gitp muc trung binh, nguoil day trg giip nguoi hoc nhitng ndi dung thuc
nghiém theo yéu cau ngudi hoc hodc khi nhan thdy ngudi hoc thuc nghiém sai.
Tro gitip mirc cao, ngudi day thuyét phuc nguoi hoc thuce nghiém noi dung hoc
duoc dé nhan két qua [85].

Ngudi day hd tro ngudi hoc thye hién cic phuong phap khoa hoc tuong
ung voi cac giai doan ciia mo hinh hoc kham pha [69]:

- Quan sat: Mai trudng hoc hd tro ngudi hoc quan sat cic mo hinh md
phong chu dé hoc tap duoc thiét ké dep mat, thu hat, d& khao sat, go1 sy
to mo dé kham pha.

- Ddt cdu héi: Nguoi day dat 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 cd ging cua ting
nguoi hoc trong sudt quy trinh hoc, nhét 13 trong giai doan xtr Iy dit liéu.
- Phoi hop: Nguoi day huéng dan nguoi hoc phdi hop céc van dé da xu ly
dé xac thuc va ching minh két qua.
- Trinh bay: Nguoi day tao ra sy hung thu trong khong gian an toan va
hudng din ngudi hoc trinh bay nhimg ndi dung di thao luan va két qua
co duoc.
5.1.3.4. Méi trwomg hoc

Hoc kham pha c6 huéng dan 1 hoc theo mau phuwong phap khoa hoc dé
nhirng nguodi hoc trong nhitng nhom tim cach giai bai toan tr mé phong, nhan
dang bai toan, thu thap dir liéu, xt Iy dit liéu, xac thuc, roi rat ra két luan [53].
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 [55].

Céc thudc tinh cia mé hinh hoc kham pha c6 huéng din chi ra kién trac
cua moi truong hoc tap [75]:

- Khung tham chiéu: Trong mdi truong hoc kham phé c¢6 hudng dan, 2
hoac nhiéu nguoi hoc cung nhau thyce hién nhiém vu khdm 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 cdng 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 su twong tac giita nhitng ngudi hoc, hd trg ngudi hoc truyén
thong va truyén thong giita nhitng hop phan cua kién trac.

- Khéng gian thie nghiém: Khong gian thuc nghiém biéu dién mién nhiém
vu ctia hoc kham pha c6 huéng dan, khong gian thuc nghiém ciing 1a
ngudn chinh cung cip thong tin ciu trac khung tham chiéu véi nhimng

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

Ly thuyét so d6 chi ra rang con ngudi luu trir kién thirc nhu mot mang
so d6 3D [111] trong bd nhé dai han, con ngudi nhan biét y nghia cua dir liéu
moi bang cach dbi sanh vai kién thirc dang so d6 ¢ sin trong trong bo nhd dai
han [109, 111-113]. 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 d6i
sanh véi kién thirc dang so dd dugc luu trit trude trong bd nhé dai han dé hiéu;
néu so dd ctia théng tin méi tuong thich véi mot so dd nao d6 trong bo nhd dai
han thi thong tin ndy duoc hiéu dé dang; trai lai thi thong tin méi khong duoc
hiéu hoic hiéu khong dang [109].

Trong hoc tap, ngudi hoc sau khi tiép nhan bai giang phai bién ddi thong
tin méi thanh so d6 kién thirc méi dé hiéu va luu trix trong bo nhd dai han [114]
hoic stra chita nhitng so d6 kién thirc ¢ trude [109, 111-113, 115]. Do dé, néu
nguoi hoc duogce tiép nhan dit liéu dang so d6 dé chuyén doi thanh thong tin thi
viéc hoc tot hon. Luan 4n tiép can khoa hoc va k¥ 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 phu hop véi kién thire dang so dd c6 sin trong bd nhd
dai han cua ngudi hoc. Hé thong hoc kham pha c6 hudng dan tryc quan gdm 3
hop phan chinh: nguoi hoc, nguoi day, va bai giang (Hinh 5.1).
5.2.1. Nguwoi hoc

Trong hé théng hoc kham phé c6 huéng dan truc quan, ngudi hoc duoc
phan 16p (nhém) theo ning luc. Ngudi hoc trong cling mdt 16p ¢6 cung kién
thtrc ¢6 san, k¥ ning va thai do twong ty nhau. Cac dic trung nhu tu van dong
(self-motivation) [61, 66], tu tin [56], tu luc [53, 56], tu tim hoc [55, 57, 72],
tu dau tu [72], tu phan tich [116], tu duy phan bién [97], tu duy sang tao [53,
55, 72], tuong tac [53, 70, 75, 81] ciia nhitng nguoi hoc trong cung mot 16p thi
tuong ty voi nhau.
5.2.2. Bai giang

Ly thuyét so d6 [109, 111-113, 115] 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 13 nhitng so dd truc quan phu hop dong thoi ndi
dung bai hoc va so dd kién thirc dang luu trir trong bo nhd dai han cua nao bo

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

Tinh tuong thich lién quan dén mtre d6 tuong thich ctuia dd thi truc quan
trong bai giang voi so dd kién thirc dang c6 trong ndo bd ngudi hoc [113].
Nguoi hoc tiép thu bai hoc tt hon néu bai giang truc quan twong thich tot voi
so dd kién thurc c6 sin trong nio bo.
5.2.4. Tinh trwec quan

Tinh tryc quan cua bai giang tac dong dén tai bo nhd cua ngudi hoc
[114]. Bai giang c6 tinh truc quan t6t hd tro nguoi hoc giam tai nhan biét cua
ndo bo khi xtr Iy thong tin can thiét. Néu bai giang khong c6 tinh tryc quan tét,
tai nhan biét ctia nfo bo bi huy déng vao nhimg thong tin khéng can thiét.
Nhing dau hiéu truc quan cta bai giang gdm tinh my thuat dé thu hat nguoi
hoc vao viéc hoc [117, 118], 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 xudt thong tin tir bai giang.
5.2.5. Tinh phurc tap

Tinh phirc tap ctia bai giang tac dong dén tai nhan biét cua bd nhé ngan
han cuia ngudi hoc. Do phuc 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
vuce hoc thuat [62, 63, 119], dd phirc tap ctia van dé dugc trinh bay bai cac so
dod truc quan biéu dién nhiing van dé khac nhau, d6 phtrc tap dit li¢u do sy da
dang cua cac bién dir liéu va cac quan hé cua chung, do phirc 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 [114, 119]. Tinh phtc tap c6 thé dugc giam thiéu
bang cach chon cac k¥ thuat truc quan phu hop [63, 118, 120].
5.2.6. Nguwoi day

Trong hé thdng hoc kham pha c6 huéng dan tryc quan, nguoi 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 tap ctia nguoi hoc ciing nhu khuyén khich nhing
thoi quen chu dong va kich hoat nhiing k¥ nang tich cuc trong vi¢c hoc cua
nguoi hoc. Nguoi day hd tro nguoi hoc st dung st dung kién thtrc c6 san 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 thic méi. Nguoi day ciing hudng dan nguoi hoc két ndi cac khoang
cach giira 1y thuyét va thyc hanh cta chu dé bai hoc [108] dong thoi phat trién
kha nang tu duy phan bién va tu duy sang tao [55, 72] trong viéc hinh thanh
kién thirc méi [121]. P6i voi mot hé thong 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 nhiing k¥ ning va théi quen cua tirng ngudi hoc.

&t qua Kiém tra
. Két an I

Nguwoi hoc hoc tap
Thoéi quen

Kié ) Kich hoat Oi

ien ‘ihuc ¢ at| Nguoi

co san day

K¥ nang

t

Bai giang

Truyén thong

Hinh 5.1. Cdu triic ciia hé thong hoc khdam phd c6 hwéng dan triec quan

5.2.7. Bai giang truc quan
5.2.7.1. Dong thong tin trong quy trinh hoc ctia ngwoi hoc

Dé hiéu duge ndi dung bai hoc, nguoi hoc phai xtr 1y dong thong tin dong
thoi theo 2 hudng, tir bai hoc dén bo nhd ngan han va tir bd nhé ngan han dén
bai hoc [111]. Thiét ké bai giang truc quan cho hé thong hoc kham pha cé
hudng dan truc quan la bién doi ndi dung bai hoc thanh moét tdp nhiing so dd
tri thirc dugc ciu tric logic nhu bai giang, sao cho ngudi hoc dé hiéu (Hinh
5.2). Su bién d6i nay dugc thuc hién theo 1y thuyét d6 thi (graph theory) [122-
124], 1y thuyét so do (schema theory) [109, 111-113, 125], k¥ thuat truc quan
hoa [116, 118, 120] va 1y thuyét tai nhan biét (cognitive load theory) [114]. Noi
dung bai hoc dugc phén tich thanh nhimg so d6 tri thirc [122, 126] dua trén 1y
thuyét so d6 [123, 124], trong d6 nhitng so dd kién thire duge thiét ké twong
thich v6i nhitng so d6 kién thirc c6 san cta ngudi hoc dong thoi phu hop véi

nd1 dung bai hoc.



96

/ Thay dbi
,/ kién thire
50 hd /
Nao bo v
ey / ey
Bg nho v B? nhd
dai han ngan han
. Y
Apduyng=~~ — LJ
, £ A - <~ .
ly thuyét so do So dd = Ap dung
kién thirc c6 trudc Iy thuyét so db
Péisanh =~~~ _él
Bai hoc - ‘§0r dor - Bai gidng
\ kién thirc \ truc quan
\ \
\\ N Ap dung tryc quan hda &
Ap dung Ly thuyét tai nhan biét
Iy thuyét do thi

Hinh 5.2. 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 ctia ngudi hoc dugce danh gia 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 ¥ nghia cta dit liéu bang cach ddi sanh so do dit liéu méi nhan véi so
d6 kién thtc ¢6 san trong bo nhd dai han [113, 114]. Kién thire méi duoc xur 1y
tai bd nhd ngan han duoc chuyén dén bo nhd dai han dé luu trit. Nhirng bai
giang truc quan duoc cau triic nhu nhiing so d6 kién thic tuong thich véi so do
kién thirc ¢6 trude giup ngudi hoc hiéu duge ndi dung bai hoc. Viéc hoc cua
ngudi hoc khong thanh cong néu bd nhé ngan han cta nguoi hoc ddi sanh so
d6 kién thtrc ctia bai giang truc quan khong twong thich voi so d6 kién thire ¢o
san trong by nh¢ dai han. Sy that bai nay co thé do sy nhan dang khong dﬁy du
clia ngudi giang vé so dd kién thic c6 sdn ciia ngudi hoc, hodc 1a sy bién d6i
ndi dung bai hoc thanh so d6 kién thic khong hop 1y, hoidc 1a su tich hop khong

logic nhitng so d6 kién thirc vao bai giang truc quan.
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5.2.7.2. Quy trinh thiét ké bai giang truc quan theo tiép cin bai hoc

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

bai toan.
Céu triic cy tri thirc ciia bai hoc >
Bai hoc (Chi dé) | Phin — Muc - Tiéu muc
Ly thuyét so d6 —— — — — 91
Cay bai hoc
Ly thuyét so dd & Ly thuyét d6 thi == — — _ ‘
So @b D6 thi: Nut &
kién thirc da co Canh
Ky¥ thuat truc quanhdéa & ~—— -3
Ly thuyét tai nhan biét
Y
e .2 ’ L r D A th. t
Bai gidang . LO’[? (ip | Lép muc 70 ’1 rg;c quan
truc quan co ban phan cua cac tieu muc

-

Tich hop céc db thi trwe quan thanh bai giang trwc quan

Hinh 5.3. Quy trinh thiét ké bai gidng truc quan theo tiép cdn bdi hoc va

hwéng dan theo cdc bude.

Buoc 1: Nhdan dang nang luc co san cua nguoi hoc. Nang luc cé san cua
nguoi hoc gém kién thtrc d3 duoc hoc, k¥ nang va thoi quen ma nguodi
day can phai nhan dang ngay tir lic méi bit dau hoc. Ngudi day t6 chirc
nguoi hoc thanh nhitng nhém c6 nang lyc tuong tu, nhan dang so dd kién
thirc ¢6 san cia timg nhém dé soan bai giang nham ting hiéu qua khi
huéng dan. So dd nay duoc cap nhat sau mdi bai giang.

Buée 2: Cdu tritc cdy bai hoc. Ngudi day ap dung 1y thuyét do thi dé
phén tich ciu tric ndi dung bai hoc theo nhiéu murc chi tiét kiéu cay phan
cap, goi 1a cdy bai hoc. Mirc gdc cua cay biéu dién chu dé cua bai hoc.
Mtc dé muc biéu dién 1an luot tung cép dé muc, tiéu muc, v.v.. nhu
nhitng nut. Mdi mae ¢6 thé ¢6 nhiéu nat (Hinh 5.3).

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

tap, yéu cau vé ky nang va kién thtrc ¢6 san cua nguot hoc. Lop nén dugce
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thiét ké khong chi dé tich hop so dd truc quan ciia bai giang ma con giup
nguoi hoc ludt tong quat bai giang trude khi di sau vao chi tiét.

Bude 4: Biéu dién cdc muc nhé nhw nhitng so do truc quan. Nhitng tiéu
muc cta bai hoc duge bién doi thanh nhing so do truc quan theo so dd
kién thirc ¢o trude dé gitp ngudi hoc hiéu bai dé& hon.

Buée 5: Tich hop so do truc quan dé hinh thanh bai gidang truc quan.
Nhimng so do truc quan duoc tich hop theo céc tiéu muc dé thiét lap timg
16p tiéu muc. Céc 16p tiéu muc dugce tich hop mot cach logic theo so d6

cau trac cay dé hinh thanh bai giang (Hinh 5.3).

5.2.7.3. Quy trinh thiét ké bai giang trwc quan theo tiép cin bai toan

Buoc 1: Nhdan dang nang luc co san cua nguoi hoc. Nang luc cé san cua
nguoi hoc gém kién thtrc d3 duoc hoc, k¥ nang va thoi quen ma nguodi
day can phai nhan dang ngay tir lic méi bit dau hoc. Ngudi day t6 chirc
nguoi hoc thanh nhitng nhém c6 ning luc tuong tw, nhan dang so do kién
thirc ¢6 san cia timg nhém dé soan bai giang nham ting hiéu qua khi
hudng dan. So dd nay dugc cap nhét sau mdi bai giang.

Bude 2: Nguoi day phat biéu bai toan va hudng dan nguoi hoc tu kham
pha tri thirc theo chu dé néu ra tir nhiéu d& muc cua mot bai hoc va cua
nhiéu bai hoc (Hinh 5.4).

Bude 3: Nguoi day thiét 1ap so do truc quan nhu mét quy trinh kham pha
tri thirc va huéng dan nguoi hoc tu tim kiém kién thirc twong Gmg tir
nhiéu nguoén, bao gdm kién thirc c6 sin dén kién thirc tu kham pha méi
(Hinh 5.4).

Buede 4: Kiém tra két quad tw kham phd cia ngwoi hoc. Nguoi day hudng
dan nguoi hoc tu kiém tra va hé théng hoéa mdt cach logic dé tao ra dap
an cua bai toan.

Buée 5: Tong quat héa. Ngudi day huéng din ngudi hoc tong quat hoa
kiéu bai toan thanh qui luat dé c6 thé ap dung cho nhimg truong hop
tuong tu [127].
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Hinh 5.4. Thiét ké bai giang truc quan theo tiép cdn bdi todn va huéng dan
theo cac buoc
5.3. Panh gia hé thong hoc kham pha c6 hwéng din truwe quan

Két qua ciia mot hé thong hoc kham pha c6 hudng dan truc quan gom tri
thtrc duoc hudng dan va tri thire tr kham phé hinh thanh trong nio bo ctia nguoi
hoc do hoat dong day va hoc két hop. Két qua hudng dan la phﬁn kién thirc
trong bd nhd dai han cua ngudi hoc thay doi do sy hudng dan ctua nguoi day.
Két qua kham pha lién quan dén thong tin hoic kién thirc méi duge kham pha
boi ngudi hoc [127]. Hiéu ning (efficiency) cta hé théng duoc danh gia dya
trén nhitng kién thirc ma ngudi hoc da thém vao bd nhd dai han sau mdi bai
hoc, ky hi¢u O.

Pau vao cua hé théng hoc kham pha c6 huéng dan truc quan gdm ning
luc ctia ndo bo ma ngudi hoc phai tai va thoi gian ma ngudi hoc can dé phat
sinh ra tri thirc méi (Hinh 5.5). N6i cach khac, két qua hoc tip O phu thudc vao
tai bd ndio B va thoi gian T (biéu thire 5.1). Nhing yéu t6 dau vao tac dong dén
tai ndo bo dé phat sinh két qua gom nhirng tinh chat ctia bai giang nhu muc 4o
tuong thich ctia bai giang véi kién thirc ¢6 sin ctia ngudi hoc M, tinh chét truc
quan ¥ va d6 phic tap C; didc trung ciia ngudi hoc nhu kién thire ¢6 sin K, ki
nang S va thoi quen 4; va nang luc su pham cua ngudi day P (Hinh 5.5). Su
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phu thudc cta tii ndo bo vao cac tinh chat cua bai giang, nguoi hoc va ngudi
day duoc biéu dién theo biéu thuc 5.2 va 5.3.

Trong quy trinh hoc tdp, nguoi hoc huy dong tai nao bg trong mot khoang
thoi gian dé tiép nhan tri thic an chira trong bai giang. Hiéu ning ctia hé thong
hoc kham phé c¢6 huéng dan truc quan duoc dinh nghia 13 twong quan gitra két
qua hoc tap va tai ndo bd ctia nguoi hoc va thoi gian ma ngudi hoc can dé thuc
hién viéc hoc (Hinh 5.5). Hiéu ning ctia hé théng duoc danh gia cho mdi bai
giang vi tinh chét khac nhau ctia cac bai giang truc quan. Biéu thirc 5.4 va 5.5

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

tryc quan.
BxT — 0O (5.1)
KxSxAxMxVxCxP—> B (5.2)

B=CxK'xS'xA'xM ' xV'xP'=Cx(KxSxAxMxVxP)"  (5.3)

Bai gidng
Nguoi day
Nang lyc su pham P D¢ twong thich
M
‘ Tinh tryc quan
L. V
Nguwoi hoe
Do phtec tap
L4 , —— : :
Kien thirc |, | C
co san K
Tai b nao
B Thot gian T
Ky nang § 9 *
- Kién thirc
Thoéi quen A 9 - ting thém O

Hinh 5.5. M6 hinh danh gia hi¢u nang cua he thong hoc khdm phd cé huwéng
dan truc quan dp dung cho 1 bai giang.
Ap dung hé thdng hoc kham phé c¢6 hudng dan tryc quan cho mot nhdm

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

duoc dinh nghia 1a ti I¢ thuan:
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(0]
= 5.4
BxT G4
EEOxKxSxAxMxVxP (5.5)

CxT
Trong do,
O = median{o, |n=1,2,..,N} hodc ¢ - (%V)ZN 0

n=1 "

n=l "

K = mediant{k, |n=1,2,.,N} hodc g :(%\/)ZN k

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

n

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

M = median{h, |n=1,2,..,N} hodc M:(%\f

V =median{v, |n=1,2,..,N} hodc V=(y

=z
<

n=l 71

C = median{c, |n=1,2,.., N} hodc Cz( 1N)ZN c

P =median{p, |n=1,2,..,N} hodc P:(%V)Z,,Nzlpn

Trong thuc té, két qua O dugc danh gia bang kiém tra nguoi hoc sau khi
bai dugc giang xong, cac bién K, S, 4 duoc danh gia bang kiém tra dau vao,
cac bién M, V, C, P duoc danh gia bang khao sat nguoi hoc, thoi gian T duoc
ghi nhan cho mdi bai giang. Biéu thirc (5.5) c6 thé duoc bién doi toan hoc dé
c¢6 hiéu ning cta hé théng hoc kham pha c6 hudéng dan truc quan ddi véi mot

bai gidng nhu sau:

E:0+K+S+A+M+V+P (5.6)
C+T
.7 c 9 A+ N 7 A 70 J A A r A
Gia tri cua (5.6) thay doi tur b dén - c6 thé duoc chuan hoa dé duoc:
E:0+K+S+A+M+V+PX§% (5.7)
C+T 7

5.4. Ap dung phwong phap hoc kham pha cé huéng din true quan dé
huén luyén ddi tuyén mén Tin hoc
Doi tuyén tin hoc ctia mét trudng pho thong duge tuyén chon tir nhitng

hoc sinh xuét 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 doi tuyén mon Tin hoc phai thi ddu véi nhitng hoc
sinh gioi tir cac truong khac nén mdi doi vién can c6 kién thire tot va phai 6
k¥ ndng tu duy sang tao, tu duy logic, tu duy phan bién, k§ ndng st dung thoi
gian, ddc bi¢t 1a sy tu tin, tu lyc trong khi thi d4u. M6 hinh hoc kham pha co
hudng dan 1a mo hinh phu hop dé huan luyén d6i vién doi tuyén vi ngudi hoc
kham pha khong chi duge hoc kién thirc ma con dugc rén luyén cac k¥ niang
thong qua viéc tim ra khai niém hodc tra 101 nhimg van dé da dinh huéng [72].
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 mai [70].

Nhiéu nghién ctru cho thiy rang nhimg céng 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 [60]. Khoa hoc vé hoc tip dung mé hinh
hoc kham pha c6 huéng dan phat huy t6i da kha ning cia 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 véi thai d6 va cac k§ ning dugc thay doi trong
g x{r v6i dé thi [72]. Trong d6, tu duy phan bién 12 nén tang thiét 1ap két qua
hoc tap ma nguodi hoc nén dat téi thong qua kinh nghiém & truong [77], tu duy
sang tao can co dé tim ra ¥ twdng moi c6 loi hon cho viée giai bai toan [72].

Bai thi tin hoc tuong tuy 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 hoc tir
doi sdng thyc té bao gdm nhiing sy kién va méi trudng van hoa cé thé duge mod
hinh hoa toan hoc. Néu ngudi hoc c¢6 chién luoc tét dé giai bai toan thi bai toan
khong con 13 bai toan ma 1a bai tap [53]. Kha ning giai bai toan co thé dugc
dinh nghia nhu 1a kha nang ctia nguoi hoc hiéu bai toan, hoach dinh chién luoc
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 [53].

Cac budc giai bai toan gdm [53]:

- Buodc 1: Nhdn dang va hiéu bai todn. Khi tiép nhan bai toan, ngudi hoc,
véi kién thic va tu duy ctia minh, nhin dang bai toén, biét va hiéu rd

muc ti€u, yéu cau cua bai toan.
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- Bucorc 2: Hogch dinh cach giai. Vi tu duy logic va tu duy séng tao, nguoi
hoc nhan biét 1am thé nao dé st dung ngudn dit licu, xur Iy dir liéu, két
nbi dir liéu v6i yéu cu ciia bai toan, phat sinh y tudng dé giai va hoach
dinh cach giai bai toan.

- Budc 3: Thuee 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, nguoi 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 huén luyén, ngudi
hoc ¢6 thé thao ludn v6i ngudi hudng din hoic nhitng ngudi ban cing
hoc cdng tac.

5.5. Két luan chwong 5

Hoc tap theo md hinh hoc kham pha cé hudng dan, ngudi hoc khong chi
duoc nguoi day huéng din cdu tao kién thire méi, 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 sy 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 thire nhu, Google, ChatGPT,
DeepSeek, v.v.. mo hinh hoc kham ph4 dan thay thé mé hinh hoc khai niém
(exploratory) truyén thdng.

Lu4n an dd dé xuat mo hinh hoc kham pha c6 huéng dan truc quan, trong
d6 két hop véi cac tinh chat ciia phuong phép hoc cong tac va hoc theo tiép can
bai toan. M6 hinh hoc kham phé4 c6 huéng dan tryc 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 pht hop dé huan luyén
d6i vién doi tuyén mon Tin hoc cia cac truong phd thong tham duy thi ddu tai
cac ky thi hoc sinh gidi cip 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 [61]. Nhitng rao can nay c6 thé khic

phuc bang cach kich thich dong luc hoc tap ctia ngudi hoc, gitip ngudi hoc tiép
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thu tot ndi dung va ghi nhé 1au dai nhitng khai niém tu kham pha. Nhiing rao
cannay la [61]:

- Nhiéu ngudi day cho rang phuong phap hoc kham pha khong bao quat
ndi dung bai gidng va lo ngai ndéi dung mén hoc khong dugce hoc tap dﬁy
du vi ngudi day khong thé cho ngudi hoc sir dung tat ca thdi gian dugc
qui dinh dé kham pha noi dung ma nguoi day chiu trach nhiém. Rao can
nay c6 thé duoc khic phuc boi ngudi day bang cach phdi hop ning luc
nguoi hoc vai tai liéu hoc tap duge soan bai gidng va thoi gian tu hoc co
thé truy cap vao cac ngudn trén internet.

- Hoc kham pha doi hoi qua nhiéu su chuan bi ctia 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§ niang nghién ciru va khuyén khich, hudng dan
nguoi hoc nghién ctru chu dé dong thoi ap dung k¥ ning nay cho bai méi
ma khong can thém nhiéu thoi gian dé xu 1y.

- Quy md 16p hoc khong thich hop dé ap dung hoc kham pha vi quy mé
16p qué 16n hodc qua nho, 16p qua 16n khong thé ap dung twong tac 1-1
gitra nhitng nguoi hoc trong khi hoc kham pha, 16p qua nhé thi kinh
nghiém thu duoc tir su twong tac gitra nhitng nguoi hoc bi gidi han. Rao
can nay c6 thé khac phuc bang cach chia 16p 16n thanh nhitng nhom c6

quy md thich hop tiiy theo ndi dung cia chi dé.
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KET LUAN

Luan 4n di thyc hién dugc nhitng két qua sau:

1. Dataset. Ludn dn da thiét lgp tdp div liéu (dataset) nang lwc thi sinh da tham
gia cdc ky thi hoc sinh gidi cdp quoc gia mén Tin hoc, gom nhitng thi sinh
thing gidi (winners) va nhiing thi sinh khéng thing gidi (nonwinners).

Luén &n da xay dung md hinh vector dic trung ning luc cua nhiing thi
sinh gém nhimg bién dic trung hoc tap (learning features) va nhirng bién dic
trung phi hoc tdp (non-learning features). D liéu dugc thu thip bang

Questionnaire v4i mdi cau hoi duoc khao sat twong tmg mot bién dic trung

nang luc. Sau khi phan tich nhiing dac trung nang luc cua con nguoi, luan an

d4 bién soan Questionnaire gdm 18 cau hoi lién quan bién dic trung hoc tap va

22 cau hoi lién quan bién dic trung niang luc phi hoc tdp. Cac cu hoi da vuot

qua céc thach thirc vé tinh riéng tu ctia ndi dung dugc hoi va thoi gian tra 101

Nhimng cau hoi duge soan thao rat don gian, chi yéu cau hoi dap dinh tinh dé

dang khéng mat thoi gian.

Ludn 4n da dé xuét tiép can ma tran hoi dap va khdi 3D hdi dap dé dinh luong
cac bién dic trung niang luc ctia khong gian ning luc va dinh luong cac bién
ddc trung nang luc cla vector ning luc cia ngudi dugc khao sat. Két qua 1a
luan &n da xay dung dugc 2 dataset dé 1am thyuc nghi¢m: Dataset 2024 gém 221
mau (120 winners va 101 nonwinners) cta nhiing thi sinh cac ky thi nim hoc
2020-2021, 2021-2022, 2022-2023; Dataset 2025 g@)m 497 mau (360 winners
va 137 nonwinners) ctia nhitng thi sinh cac ky thi nam hoc 2021-2022, 2022-
2023, 2023-2024.

Phuong phép thiét 1ap dataset ctia luan an c6 tinh linh hoat phu hop tiép
can Winner-domain, tiép can Winner-cosin va phu hop véi d6i twong tao miu
1a thi sinh tham gia cac ky thi hoc sinh gioi cap qudc gia. Dataset linh hoat ¢6
thé thay dbi dé dang vé $6 mau, co thé duoc cap nhat mdi nam vé sb luong va
ndi dung cta bién dir liéu, co thé cap nhat theo yéu cau thanh 1ap doi tuyén cia
mon thi, cap thi, ky thi.

2. Thudt toan Winner-domain va thudt toan Winner-cosin. Ludn an da xay

dung thudt todn va quy trinh tuyén chon hoc sinh vao dgi tuyén hoc sinh gidi
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mén Tin hoc ciia mét truong trung hoc phd thong dé tham dw ky thi hoc sinh
gidi cdp quoc gia mén Tin hoc.

Luan an da ap dung nguyén 1y “gan muyc thi den gan dén thi sang” va
chién lugc “tha bo lai hon chon nham” dé xay dung tiép can chon do1 vién tur
nhiéu Gng vién cing 13 hoc sinh gioi cua truong dé du thi hoc sinh gidi cp
qudc gia moén Tin hoc. Két qua nghién ctru gom:

- Winner training set. Luan an ap dung nguyén 1y cta tiép can SVM dé
xé4c dinh winner training set 14 mién khong gian nang luc tp trung cac
hoc sinh gioi di tirmg thing giai hoc sinh giodi cap qudc gia mén Tin hoc,
duoc x4c dinh boi trong tim, khoang cach tdi da va goc huéng (khuynh
hudng) tdi da.

- Winner-domain tot. Luan an phan hoach ngiu nhién winner dataset nhiéu
1an dé c6 nhiéu winner training sets. V6i mdi winner training set, ludn an
thay doi ban kinh dé tim nhitng Winner-domains c6 nhiing ti 1& chon
nham khac nhau va nhiing ti 1é chon dang khac nhau. Nhimg Winner-
domains ¢4 ti 1& chon nham bang 0, ti 1& chon dung cao va khong chira
bét ky non-winner nao duoc chon 1am Winner-domain tot dé tuyén chon
ddi vién, tuyén chon thi sinh di du thi. Nhitng tng vién ¢ vector ning
luc trong mién khong gian cia Winner-domain t6t dugce xem xét dé vao
doi tuyén.

- Winner-cosin. Luan an ap dung d6 tuong dong cosin (Cosin Similarity)
giita vector nang luc ctia (mg vién véi tat ca vector ning lyc ctia winners.
Tiép can cdy quyét dinh gitp luan an chon ddi vién cho d6i tuyén tur
nhimg Ung vién cé dic trung ning luc trong mién khong gian cua
Winner-domain tdt.

3. Mé hinh hoc khdm phd cé huwéng dén truc quan

- Mb hinh hoc khdm phd c¢é hwéng dan triee quan. Luan an tiép can phuong
phap gido duc v6i ngudi hoc 13 trung tim va mé hinh hoc kham pha dé
xdy dung md hinh hoc kham pha c6 huéng dan truc quan ap dung cho
cac co sd giao duc. Mo hinh dugc thyc nghiém trong viéc huén luyén doi
vién doi tuyén mon Tin hoc.

- Bai gidng truc quan trong mé hinh hoc khdm phd c6 hwéng dan truc

quan. Luan an tiép can 1y thuyét so dd, 1y thuyét tai nhan biét cua con
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nguoi trong quy trinh tiép nhan va luu trix kién thire va ki thuét truc quan
dé xay dung quy trinh va phuong phap bién soan bai giang truc quan ap
dung cho mo hinh hoc kham pha c6 huéng dan truc quan.

- Hiéunang (efficiency) cua mét bai giang truc quan. Luan an da xay dung
mo hinh toan hoc dé danh gia hiéu ning cua ting bai giang truc quan
trong md hinh hoc kham phé c6 huéng dan truc quan. M6 hinh danh gia

lién quan ndi dung bai giang va nguoi day.

Hudng t61, luan an sé dugc tiép tuc nghién ctru dé cap nhat gia tri bién dic
trung nang lyc thi sinh cta nhitng ky thi mdi nhat va nghién ctru cac bién dic
trung nang luc cho nhimg mén thi khéc, ky thi khac, dong thoi so sanh thém

voi cac md hinh hoc may khéc.



108

DANH MUC CAC CONG TRINH CUA TAC GIA
TAP CHi KHOA HQC QUOC TE

[CT.1]

Huynh, C.N.T., Nguyen, H.V., Tran, P.V., Ngo, D.N.T., Tran, T.V.,
Nguyen, H.T. (2023). An Approach to Selecting Students Taking
Provincial and National Excellent Student Exams. In: Phan, C.V.,
Nguyen, T.D. (eds) Context-Aware Systems and Applications.
ICCASA 2022. Lecture Notes of the Institute for Computer
Sciences, Social Informatics and Telecommunications Engineering,
vol 475. Springer, Cham, ISBN 978-3-031-28815-9.
https://doi.org/10.1007/978-3-031-28816-6_12. (Scopus).

[CT.2]

Huynh, C.N.T., Tran, P. & Tran, T. The Approach of Winner-
domain to Selecting Members for High School Team Participating
in National Excellent Student Competition. Mobile Netw Appl 29,
306-313  (2024). https://doi.org/10.1007/s11036-024-02342-8.
Volume 29, Issue 1, pp. 306-313. (SCIE, Q2 / 2024), (Scopus).

[CT.3]

Huynh, C.N.T., Van Thi Tran, A., Bui, T.T., Nguyen, H.T., Tran,
P.V. (2024). Applying Guided Discovery Learning to Enhance the
Achievement of Information Technology Team. In: Cong Vinh, P.,
Thanh Tung, N. (eds) Context-Aware Systems and Applications.
ICCASA 2023. Lecture Notes of the Institute for Computer
Sciences, Social Informatics and Telecommunications Engineering,
vol 579. Springer, Cham. https://doi.org/10.1007/978-3-031-58878-
5 14, Springer, Cham.ISBN: 978-3-031-58877-8 (Scopus).

[CT.4]

Cam Ngoc Thi Huynh, Hong Thi Nguyen, Phuoc Vinh Tran,
“Efficiency of Visually-Guided Discovery-Learning System for
High School”, International Conference on Energy, Infrastructure
and Environmental Research (EIER 2025), E3S Web of
Conferences 626, 04002 (2025), eISSN: 2267-1242. (Scopus).




[1]

2]

[3]

[4]

[5]
[6]

[7]

[8]

[9]

[10]

[11]

109

TAI LIEU THAM KHAO

L. Barbeiro, A. Gomes, F. B. Correia, and J. Bernardino, "A Review of
Educational Data Mining Trends," rocedia Computer Science vol. 237,
pp. 88-95, 2024.

M. Yagci, "Educational data mining: prediction of students’ academic
performance using machine learning algorithms," Smart Learning
Environments, vol. 9, no. 11, pp. 1-19, 2022.

A. Khan and S. K. Ghosh, "Student performance analysis and prediction
in classroom learning: A review of educational data mining studies,"
Educational and Information Technologies, vol. 26, no. 1, pp. 205-240,
2021.

M. P. Colpo, T. T. Primo, M. S. d. Aguiar, and C. Cechinel, "Educational
Data Mining for Dropout Prediction: Trends, Opportunities, and
Challenges," Revista Brasileira de Informatica na Educagdo (RBIE)-
Brazilian Journal of Computers in Education, vol. 32, pp. 220-256,
2024.

A. Dutt, M. A. Ismail, and T. Herawan, "A Systematic Review on
Educational Data Mining," leee Access, vol. 5, pp. 15991-16005, 2017.

A. S. Hashim, W. A. Awadh, and A. K. Hamoud, "Student Performance
Prediction Model based on Supervised Machine Learning Algorithms,"
in IOP conference series: materials science and engineering, Hashim,
A.S., Awadh, W. A., & Hamoud, A. K., 2020, vol. 928, no. 3, p. 032019:
IOP Publishing.

C. Romero and S. Ventura, "Educational data mining: A survey from
1995 to 2005," Expert Systems with Applications vol. 33, pp. 135-146,
2007.

C. Romero and S. Ventura, "Educational data mining and learning
analytics: An updated survey," WIREs Data Mining Knowledge
Discovery, pp. 1-21, 2020.

A. S. Hashim, W. A. Awadh, and A. K. Hamoud, "Student Performance
Prediction Model based on Supervised Machine Learning Algorithms,"
in 2nd International Scientific Conference of Al-Ayen University, 2020,
vol. 928, p. 032019: IOP Publishing.

S. Alturki and N. Alturki, "Using Educational Data Mining to Predict
Students' Academic Performance for Applying Early Interventions,"
Journal of Information Technology Education: Innovations in Practice,
vol. 20, no. 2021, pp. 121-137, 2021.

A. Kocsis and G. Molnar, "Factors influencing academic performance
and dropout rates in higher education," Oxford Review of Education, vol.
51, no. 3, pp. 414-432, 2025.



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

110

Y. Chen, J. Sun, J. Wang, L. Zhao, X. Song, and L. Zhai, "Machine
Learning-Driven Student Performance Prediction for Enhancing Tiered
Instruction," arXiv preprint arXiv:2502.03143, 2025.

N. Sghir, A. Adadi, and M. Lahmer, "Recent advances in Predictive
Learning Analytics: A decade systematic review (2012-2022),"
Education and information technologies vol. 28, no. 17, pp. 8299-8333,
2023.

B. Bakhshinategh, O. R. Zaiane, S. ElAtia, and D. Ipperciel,
"Educational data mining applications and tasks: a survey of the last 10
years," Education and Information Technologies, vol. 23, pp. 537-553,
2018.

Y. Zhang, Y. Yun, R. An, J. Cui, H. Dai, and X. Shang, "Educational
Data Mining Techniques for Student Performance Prediction: Method
Review and Comparison Analysis," Frontiers in psychology, vol. 12, p.
698490, 2021.

C. o. Romero and S. a. Ventura, "Educational Data Mining: A Review
of the State of the Art," IEEE Transactions on Systems, Man, and
Cybernetics —Part C: Applications and Reviews, vol. 40, no. 6, pp. 601-
618, 2010.

G. Mahajan and B. Saini, "Educational Data Mining: A state-of-the-art
survey on tools and techniques used in EDM," International Journal of
Computer Applications & Information Technology, vol. 12, no. 1, pp.
310-316, 2020.

K. A. Nisha, U. Kulsum, S. Rahman, M. F. Hossain, P. Chakraborty, and
T. Choudhury, "A Comparative Analysis of Machine Learning
Approaches in Personality Prediction Using MBTL" Computational
Intelligence in Pattern Recognition, pp. 13-23, 2022.

R. Paiva, 1. I. Bittencourt, W. Lemos, A. e. Vinicius, and D. Dermeval,
Visualizing Learning Analytics and Educational Data Mining Outputs
(LNAI 10948). Springer, 2018.

C. Romero and S. Ventura, "Educational data mining and learning
analytics: An updated survey," Wiley Interdisciplinary Reviews: Data
Mining and Knowledge Discovery, vol. 10, no. 3, p. €1355, 2020.

Y. Zhang, Y. Yun, R. An, J. Cui, H. Dai, and X. Shang, "Educational
Data Mining Techniques for Student Performance Prediction: Method
Review and Comparison Analysis," Frontiers in Psychology
12:698490., vol. 12, p. 698490, 2021.

F. Ofori, D. E. Maina, and D. R. Gitonga, "Using Machine Learning
Algorithms to Predict Students’ Performance and Improve Learning
Outcome: A Literature Based Review," Journal of Information and
Technology, vol. 4, no. 1, pp. 33-55, 2020.

M. P. Colpo, T. T. Primo, M. S. d. Aguiar, and C. Cechinel, "Educational
Data Mining for Dropout Prediction: Trends, Opportunities, and



[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

111

Challenges," Brazilian Journal of Computers in Education, vol. 32, pp.
220-256, 2024.

Valentim Realinho 1, * , Jorge Machado 2, Luis Baptista 2 and Moénica
V. Martins "Predicting Student Dropout and Academic Success," Data,
vol. 7, no. 146, pp. 1-17, 2022.

F. Ornelas and C. Ordonez, "Predicting student success: A naive
bayesian application to community college data," Technology,
Knowledge and Learning, vol. 22, pp. 299-315, 2017.

Z. Ibrahim and D. Rusli, "Predicting students academic performance:
comparing artificial neural network, decision tree and linear regression,"
in 21st Annual SAS Malaysia Forum, Shangri-La Hotel, Kuala Lumpur,
2007, pp. 1-6.

L. Béulke, C. Grunschel, and M. Dresel, "Student dropout at university:
a phase-orientated view on quitting studies and changing majors,"
European Journal of Psychology of Education, vol. 37, pp. 853-876,
2022.

A. Alshangqiti and A. Namoun, "Predicting Student Performance and Its
Influential Factors Using Hybrid Regression and Multi-Label
Classification," IEEE Access, vol. 8, pp. 203827-203844, 2020.

W. Ahmed, M. A. Wani, P. Plawiak, S. Meshoul, A. Mahmoud, and M.
Hammad, "Machine learning-based academic performance prediction
with explainability for enhanced decision-making in educational
institutions," in "Scientific Reports,," 2025, vol. 15(1).

Baker, R. SJD, and K. Yacef, "The state of educational data mining in
2009: A review and future visions," Journal of educational data mining,
vol. 1, no. 1, pp. 3-17, 2009.

A. Pena-Ayala, "Educational data mining: A survey and a data mining-
based analysis of recent works," Expert Systems with Applications, vol.
41, pp. 1432-1462, 2013.

B. Bakhshinategh, O. R. Zaiane, S. ElAtia, and D. Ipperciel,
"Educational data mining applications and tasks: A survey of the last 10
years," Education and Information Technologies, vol. 23, no. 1, pp. 537-
553, 2018.

S. Amarappa and S. V. Sathyanarayana, "Data classification using
Support vector Machine (SVM), a simplified approach," International
Journal of Electronics and Computer Science Engineering, vol. 3, no. 4,
pp. 435-445, 2014.

S. z. Kri“zanic’, "Educational data mining using cluster analysis and
decision tree technique: A case study," [International Journal of
Engineering Business Management, vol. 12, pp. 1-9, 2020.

E. Y. Boateng, J. Otoo, and D. A. Abaye, "Basic Tenets of Classification
Algorithms K-Nearest-Neighbor, Support Vector Machine, Random



[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

112

Forest and Neural Network: A Review," Journal of Data Analysis and
Information Processing, vol. 2020, no. 8, pp. 341-357, 2020.

F. Ornelas and C. Ordonez, "Predicting student success: A naive
bayesian application to community college data.," Technology,
Knowledge and Learning, vol. 22, pp. 299-315, 2017.

A. S. Assem Talasbek, Meirambek Zhaparov, Seong Moo-Yoo, Yong
Kab Kim, Geun-Ho Jeong, "Personality Classification Experiment by
Applying k-Means Clustering," International Journal of Emerging
Technologies in Learning (iJET), vol. 15, no. 16, pp. 162-177, 2020.

K. P. Sinaga and M.-S. Yang, "Unsupervised K-Means Clustering
Algorithm," IEEE access, vol. 8, pp. 80716 - 80727, 2020.

M. Durairaj and C. Vijitha, "Educational Data mining for Prediction of
Student Performance Using Clustering Algorithms," International
Journal of Computer Science and Information Technologies, vol. 5, no.
4, pp. 5987-5991, 2014.

A. S. Rao, B. S. Kamath, R. R, S. Chowdhury, and S. A, "Use of
Artificial Neural Network in Developing a Personality Prediction Model
for Career Guidance: A Boon for Career Counselors," International
Journal of Control and Automation, vol. 13, no. 4, pp. 391 - 400, 2020.
E. F. Agyemang ef al., "Predicting Students' Academic Performance Via
Machine Learning Algorithms: An Empirical Review and Practical
Application," Computer Engineering and Intelligent Systems vol. 15,
no. 1, pp. 86-102, 2024.

B. T. Jijo and A. M. Abdulazeez, "Classification Based on Decision Tree
Algorithm for Machine Learning," Journal of Applied Science and
Technology Trends (JASTT), vol. 02, no. 01, pp. 20-28, 2021.

Z. Mushtaq, S. Ashraf, and N. Sabahat, "Predicting MBTI Personality
type with K-means Clustering and Gradient Boosting," in 2020 IEEE
23rd International Multitopic Conference (INMIC), 2020: IEEE.

Y. Liand H. Wu, "A Clustering Method Based on K-Means Algorithm,"
in 2012 International Conference on Solid State Devices and Materials
Science, 2012, vol. 25, no. 2012, pp. 1104 — 1109: Elsevier B.V.
Selection and/or peer-review under responsibility of Garry Lee.

K. A. A. Nazeer and M. P. Sebastian, "Improving the Accuracy and
Efficiency of the k-means Clustering Algorithm," in The World
Congress on Engineering, London, U K., 2009, vol. 1, pp. 1-3.

Z. Qian and B. Sun, "Adaptive K-means clustering based under-
sampling methods to solve the class imbalance problem," Data and
Information Management vol. 8, no. 3, p. 100064, 2024.

M.-S. Yang and I. Hussain, "Unsupervised Multi-View K-Means
Clustering Algorithm," IEEE Access, vol. 11, pp. 13574-13593, 2023.
H. Tsegaye, A. Demelash, D. Aklilu, and B. Girma, "Determinants of
pediatrics emergency mortality at comprehensive specialized hospitals



[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

113

of South nation nationalities and people region, Ethiopia, 2022:
unmatched case-control study," BMC Pediatrics, vol. 23, no. 192, pp. 1-
9,2023.

Z.-J. Liu, V. Levina, and Y. Frolova, "Information Visualization in the
Educational Process: Current Trends," [International Journal of
Emerging Technologies in Learning (iJET), vol. 15, no. 13, pp. 49-62,
2020.

Y. Mosina, "The Role of Visualization in Education Process,"
Innosamuxa y euxosanni, vol. 11, no. 2, pp. 203-208, 2020.

A. Kristiyajati and A. Wijaya, "The Effectiveness of Visualization of
Proofs in Learning Mathematics by Using Discovery Learning Viewed
from Conceptual Understanding," Southeast Asian Mathematics
Education Journal, vol. 9, no. 1, 2019.

K. Shatri and K. Buza, "The Use of Visualization in Teaching and
Learning Process for Developing Critical Thinking of Students,"
European Journal of Social Sciences: Education and Research, vol. 4,
no. 1, pp. 71-74, 2017.

R. E. Simamora, S. Saragih, and Hasratuddin, "Improving Students’
Mathematical Problem Solving Ability and Self-Efficacy through
Guided Discovery Learning in Local Culture Context," International
Electronic Journal of Mathematics Education, vol. 14, no. 1, pp. 61-72,
2019.

R. A. Aziz, E. Tarmedi, and Y. Kusmarni, "Developing Students
'Information Literature Skill Through The Application of Learning
Discovery Learning Model in Social Studies Learning," International
Journal Pedagogy of Social Studies, vol. 3, no. 1, pp. 9-20, 2018.

M. H. Rahman, "Using Discovery Learning to Encourage Creative
Thinking," International Journal of Social Sciences & Educational
Studies, vol. 4, no. 2, pp. 98-103, 2017.

M. R. Ramdhani, "Discovery Learning with Scientific Approach on
Geometry," Journal of Physics: Conference Series, vol. 895, 2017.

A. Kristiyajati and A. Wijaya, "The Effectiveness of Visualization of
Proofs in Learning Mathematics by Using Discovery Learning Viewed
from Conceptual Understanding," Southeast Asian Mathematics
Education Journal, vol. 9, no. 1, pp. 37-44, 2019.

M. D. Svinicki, "A Theoretical Foundation for Discovery Learning,"
Advances in Physiology Education, vol. 20, no. 1, pp. S4-S7, 1998.

T. A. Prasetya and C. T. Harjanto, "Improving Learning Activities and
Learning Outcomes Using the Discovery Learning Method " Journal of
Mechanical Engineering Education, vol. 5, no. 1, pp. 59-66, 2020.

Y. Kartika, N. M. Hutapea, and K. Kartini, "Mathematical Learning
Development using Discovery Learning Model to Improve



[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

114

Mathematical Understanding Skills of Students," Journal of Educational
Sciences, vol. 4, no. 1, pp. 124-132, 2020.

J. A. Castronova, "Discovery Learning for the 21st Century: What is it
and how does it compare to traditional learning in effectiveness in the
21st Century?," Action research exchange, vol. 1, no. 1, pp. 1-12, 2002.
H. T.Nguyen, A. V. T. Tran, T. A. T. Nguyen, L. T. Vo, and P. V. Tran,
"Multivariate Cube for Representing Multivariable Data in Visual
Analytics," in Context-Aware Systems and Applications, Thu Dau Mot,
Viet Nam, 2016, vol. LNICST, pp. 91-100: Springer, 2016.

H. T. Nguyen, A. V. T. Tran, T. A. T. Nguyen, L. T. Vo, and P. V. Tran,
"Multivariate cube integrated retinal variable to visually represent
multivariable data," EAI Endorsed Transactions on Context-aware
Systems and Applications, vol. 4, no. 12, pp. 1-8, 2017.

R. D. Anggraini, A. Murni, and Sakur, "Differences in students’ learning
outcomes between discovery learning and conventional learning
models," Journal of Physics: Conference Series, vol. 1088, no. 1, p.
012070, 2018.

E. N. Khabibah, M. Masykuri, and Maridi, "The Effectiveness of Module
Based on Discovery Learning to Increase Generic Science Skills,"
Journal of Education and Learning, vol. 11, no. 2, pp. 146-153, 2017.
D. Druckman and N. Ebner, "Discovery Learning in Management
Education: Design and Case Analysis," Journal of Management
Education, pp. 1 28, 2017.

A. G. Balim, "The Effects of Discovery Learning on Students’ Success
and Inquiry Learning Skills " Eurasian Journal of Educational Research,
no. 35, pp. 1-20, 2009.

H. Gijlers and T. d. Jong, "The Relation between Prior Knowledge and
Students’ Collaborative Discovery Learning Processes," Journal of
Research in Science Teaching vol. 42, no. 3, pp. 264282, 2005.
A.In’am and S. Hajar, "Learning Geometry through Discovery Learning
Using a Scientific Approach," International Journal of Instruction, vol.
10, no. 1, pp. 55-70, 2017.

N. Saab, W. R. v. Joolingen, and B. H. A. M. v. Hout-Wolters,
"Communication in collaborative discovery learning," British Journal of
Educational Psychology, vol. 2005, no. 75, pp. 603—621, 2005.

S. Maarif, "Improving Junior High School Students’ Mathematical
Analogical Ability Using Discovery Learning Method," International
Journal of Research in Education and Science (IJRES), vol. 2, no. 1, pp.
114- 124, 2016.

S. Suwandari, M. Ibrahim, and W. Widodo, "Application of Discovery
Learning to Train the Creative Thinking Skills of Elementary School
Student," International Journal of Innovative Science and Research
Technology, vol. 4, no. 12, 2019.



[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

115

J. R. Goldberg and M. L. Nagurka, "Enhancing the Engineering
Curriculum: Defining Discovery Learning at Marquette University," in
The 2012 Frontiers in Education Conference: Soaring to New Heights
in Engineering Education, Seattle, Washington, 2012, pp. 405-410:
IEEE.

J. Treadwell and K. J. Walters, "The Impact of Discovery Learning in
Writing Instruction on Fifth-Grade Student Achievement," Journal of
Elementary and Secondary Education, vol. 3, no. 4, pp. 2-29, 2012.

W. R. v. Joolingen, "Designing for Collaborative Discovery Learning,"
in Intelligent Tutoring Systems, Montreal, Canada, 2000, vol. Lecture
Notes in Computer Science pp. 202-211: Springer.

D. J. Reid, J. Zhang, and Q. Chen, "Supporting scientific discovery
learning in a simulation environment," Journal of Computer Assisted
Learning, vol. 2003, no. 19, pp. 9-20, 2003.

I. N. Suardana, I. W. Redhana, and N. P. M. Yunithasari, "Students’
critical thinking skills comparison in discovery learning based on
constructing concept mapping and mind mapping," in International
Conference on Mathematics and Science Education 2019 (ICMScE
2019), 2019, vol. 1521, no. 2020.

M. M. Chusni, S. Saputro, S. B. Rahardjo, and Suranto, "Student’s
Critical Thinking Skills Through Discovery Learning Model Using E-
Learning on Environmental Change Subject Matter," European Journal
of Educational Research, vol. 10, no. 3, pp. 1123 - 1135, 2021.

G. Mustikaningrum, Widiyanto, and N. Mediatati, "Application of The
Discovery Learning Model Assisted by Google Meet to Improve
Students' Critical Thinking Skills and Science Learning Outcomes,"
International Journal of Elementary Education, vol. 5, no. 1, pp. 30-38,
2021.

Dupri, N. Nazirun, and O. Candra, "Creative thinking learning of
physical education: Can be enhanced using discovery learning model?,"
Journal Sport Area, vol. 6, no. 1, 2021.

Y. Arifani, "The Implementation of Team-Based Discovery Learning to
Improve Students’ Ability in Writing Research Proposal," International
Education Studies, vol. 9, no. 2, 2016.

Mardi, A. Fauzi, and D. K. Respati, "Development of Students' Critical
Thinking Skills Through Guided Discovery Learning (GDL) and
Problem-Based Learning Models (PBL) in Accountancy Education,"
Eurasian Journal of Educational Research, vol. 95, no. 2021, pp. 210-
226, 2021.

A. K. A. Mahmoud, "The Effect of Using Discovery Learning Strategy
in Teaching Grammatical Rules to first year General Secondary Student
on Developing Their Achievement and Metacognitive Skills,"



[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

116

International Journal of Innovation and Scientific Research, vol. 5, no.
2, pp. 146-153, 2014.

K. Yamashita, R. Fujioka, S. Kogure, Y. Noguchi, T. Konishi, and Y.
Itoh, "Practices of algorithm education based on discovery learning using
a program visualization system," Research and Practice in Technology
Enhanced Learning, vol. 11, no. 15, pp. 1-19, 2016.

A. Borek, B. M. McLaren, M. Karabinos, and D. Yaron, "How Much
Assistance is Helpful to Students in Discovery Learning?," in the Fourth
European Conference on Technology Enhanced Learning, Learning in
the Synergy of Multiple Disciplines (EC-TEL 2009), Nice, France, 2009,
vol. LNCS 5794, pp. 391-404.

Yuliana, Tasari, and S. Wijayanti, "The Effectiveness of Guided
Discovery Learning to Teach Integral Calculus for the Mathematics
Students of Mathematics Education Widya Dharma University," Journal
of Mathematics Education, vol. 6, no. 1, pp. 1-10, 2017.

T. X. Le, "An approach to evaluating the efficiency of a solution for
visualization problem," Concurrency and Computation: Practice and
Experience, vol. 6322, 2021.

I. Garcia-Martinez, J. M. Fernandez-Batanero, J. Fernandez-Cerero, and
S. P. Lebén, "Analysing the Impact of Artificial Intelligence and
Computational Sciences on Student Performance: Systematic Review
and Meta-analysis," Journal of New Approaches in Educational
Research, vol. 12, no. 1, pp. 171-197, 2023.

H. Hassan, N. B. Ahmad, and S. Anuar, "Improved students’
performance prediction for multi-class imbalanced problems using
hybrid and ensemble approach in educational data mining," Journal of
Physics: Conference Series vol. 1529, no. 5, p. 052041, 2020.

A. Kocsis and G. Molnar, "Factors influencing academic performance
and dropout rates in higher education," Oxford Review of Education, pp.
1-19, 2024.

T. Bayne et al., "What is cognition?," Current Biology, vol. 29, no. 13,
pp. R608-R615, 2019.

M. Malanchini, K. Rimfeld, A. G. Allegrini, S. J. Ritchie, and R. Plomin,
"Cognitive ability and education: how behavioural genetic research has
advanced our knowledge and understanding of their association,"
Neuroscience and Biobehavioral Reviews, pp. 1-52, 2020.

E. R. Lai, "Critical Thinking: A Literature Review," Pearson's Research
Reports, vol. 6, no. 40, pp. 1-41, 2011.

U. Toharudin, "Critical Thinking and Problem Solving Skills: How these
Skills are needed in Educational Psychology?," International Journal of
Science and Research vol. 66, no. 3, pp. 2004-2007, 2017.

G. R. Akramova, "Modern Approaches to Development Critical
Thinking of Students," Eastern European Scientific Journal vol. 5,2017.



117

[96] J. Maynes, "Critical Thinking and Cognitive Bias," Informal Logic, vol.
35, no. 2, pp. 183---203, 2015.

[97] K. Yuliani and S. Saragih, "The Development of Learning Devices
Based Guided Discovery Model to Improve Understanding Concept and
Critical Thinking Mathematically Ability of Students at Islamic Junior
High School of Medan " Journal of Education and Practice, vol. 6, no.
24, pp. 116-128, 2015.

[98] O. W. A. Gafour and W. A. S. Gafour, "Creative Thinking skills — A
Review article," Journal of Education and E-Learning, vol. 4, pp. 44-58,
2020.

[99] J. R. R. a. S. V. Cristobal Romero, "A Survey on Pre-Processing
Educational Data," in Educational data mining: applications and trends.
, 2013. 29-64., A. Pena-Ayala, Ed.: pringer International Publishing
Switzerland 2014, pp. 29-64.

[100] J. L. Rastrollo-Guerrero, J. A. Gobmez-Pulido, and A. Durdn-Dominguez,
"Analyzing and Predicting Students’ Performance by Means of Machine
Learning: A Review," Applied sciences, vol. 10, no. 3, p. 1042, 2020.

[101] T. S. R. S. Krishna, J. S. H. Padavala, V. R. Poreddy, and K. B. Laxmi,
"Student’s Performance Prediction," International Journal for Research
in Applied Science & Engineering Technology (IJRASET) vol. 9, no. V,
pp. 524-528, 2021.

[102] X. Zhang, G. Sun, Y. Pan, H. Sun, Y. He, and J. Tan, "Students
performance modeling based on behavior pattern," Journal of Ambient
Intelligence and Humanized Computing, vol. 9, no. 5, pp. 1659-1670,
2018.

[103] D. M. Abdullah and A. M. Abdulazeez, "Machine Learning Applications
based on SVM Classification: A Review," Qubahan Academic Journal,
vol. 1, no. 2, pp. 81-90, 2021.

[104] J. Xie, M. Wang, S. Xu, and P. W. Grant, "The Unsupervised Feature
Selection Algorithms Based on Standard Deviation and Cosine
Similarity for Genomic Data Analysis," Frontiers in Genetics, vol. 12,
no. 684100, pp. 1-17, 2021.

[105] M. A. Rifai and I. G. Anugrah, "Semantic Search for Scientific Articles
by Language Using Cosine Similarity Algorithm and Weighted Tree
Similarity," Journal Of Development Research, vol. 5, no. 2, pp. 106-
114, 2021.

[106] C. N. T. Huynh, P. V. Tran, and T. V. Tran, "The Approach of
Winner-domain to Selecting Members for High School Team
Participating in National Excellent Student Competition," Mobile
Networks and Applications, pp. 1-8, 2024.

[107] C. N. T. Huynh, H. V. Nguyen, P. V. Tran, D. N. T. Ngo, T. V. Tran,
and H. T. Nguyen, "An Approach to Selecting Students Taking
Provincial and National Excellent Student Exams," in Context-Aware



118

Systems and Applications, 2023, vol. Lecture Notes of the Institute for
Computer Sciences, Social Informatics and Telecommunications
Engineering -LNICST series ), pp. 156—161: Springer.

[108] M. A. Weegar and D. Pacis, "A Comparison of Two Theories of
Learning -- Behaviorism and Constructivism as applied to Face-to-Face
and Online Learning " in E-leader conference, Manila, 2012.

[109] S. A. Widmayer, "Schema Theory: An Introduction," Retrieved
December, vol. 26, 2004.

[110] L. P. Rieber, S.-C. Tzeng, and K. Tribble, "Discovery
learning,representation, and explanation within a computer-based
simulation: finding the right mix," Learning and Instruction, vol. 14, pp.
307-323, 2004.

[111] S. An, "Schema Theory in Reading," Theory and Practice in Language
Studies, vol. 3, no. 1, pp. 130-134, 2013.

[112] M. A. Arbib, "Schema Theory," The encyclopedia of artificial
intelligence, vol. 1992, no. 2, pp. 1427-1443, 1992.

[113] M. v. Kesteren, "Schemas in the brain: Influences of prior knowledge on
learning, memory, and education," Donders Institute for Brain,
Cognition and Behaviour, Centre for Cognitive Neuroimaging, Radboud
University Nijmegen, The Netherlands, 2013.

[114] J. Sweller, P. Ayres, and S. Kalyuga, Cognitive load theory
(Explorations in the Learning Sciences, Instructional Systems and
Performance Technologies). Springer, 2011.

[115] F. Sun, "The Application of Schema Theory in Teaching College English
Writing," Theory and Practice in Language Studies, vol. 4, no. 7, pp.
1476-1482, 2014.

[116] H. T. Nguyen, T. X. Le, P. V. Tran, and D. V. Pham, "An Approach of
Taxonomy of Multidimensional Cubes Representing Visually
Multivariable Data," in 8th EAI International Conference, ICCASA 2019
and 5th EAI International Conference, ICTCC 2019, My Tho City,
Vietnam, 2019, vol. LNICST 298, pp. 90-104: Springer.

[117] P.E. Parrish, "Aesthetic principles for instructional design," Educational
Technology Research and Development, vol. 57, no. 4, pp. 511-528,
2009.

[118] H. T. Nguyen et al., "Integrating Retinal Variables into Graph
Visualizing Multivariate Data to Increase Visual Features " in 8th EAI
International Conference on Context-Aware Systems and Applications -
ICCASA 2019, My Tho, Vietnam, 2019, vol. LNICST 298, pp. 74-89:
Springer.

[119] W. Huang, P. Eades, and S.-H. Hong, "Measuring effectiveness of graph
visualizations: A cognitive load perspective," Journal of Information
Visualization, vol. 8, no. 3, pp. 139-152, 2009.



119

[120] P. V. Tran and T. X. Le, "Approaching human vision perception to
designing visual graph in data visualization," Concurrency
Computation: Practice Experience, vol. 33, no. 2, pp. 1-17, 2020.

[121] A. Guney and S. Al, "Effective learning environments in relation to
different learning theories " Procedia - Social and Behavioral Sciences,
vol. 46, pp. 2334 — 2338, 2012.

[122] S. Auer, V. Kovtun, M. Prinz, A. Kasprzik, and M. Stocker, "Towards a
Knowledge Graph for Science," in The 8th International Conference on
Web Intelligence, Mining and Semantics, Novi Sad, Serbia, 2018, pp. 1-
6.

[123] M. S. Rahman, Basic Graph Theory (Undergraduate Topics in Computer
Science). Springer 2017, p. 173.

[124] R.J. Wilson, Introduction to Graph Theory, Fourth edition ed. Longman,
1998.

[125] M. L. Wood, D. S. Stoltz, J. V. Ness, and M. A. Taylor, "Schemas and
Frames," Sociological Theory, vol. 36, no. 3, pp. 244 —261, 2018.

[126] M. Rizun, "Knowledge Graph Application in Education: a Literature
Review," Folia Oeconomica - Acta Universitatis Lodziensis, vol. 3, no.
342, pp. 7-19, 2019.

[127] H. T. Nguyen, T. M. T. Pham, T. A. T. Nguyen, A. V. T. Tran, P. V.
Tran, and D. V. Pham, "Two-Stage Approach to Classifying
Multidimensional Cubes for Visualization of Multivariate Data," in 7th
EAI International Conference, ICCASA 2018 and 4th EAI International
Conference, ICTCC 2018, Viet Tri, Vietnam, 2019, vol. LNICST 266,
pp. 70-80: Springer.



120

PHU LUC
QUESTIONNAIRE KHAO SAT NANG LUC THI SINH

PA THI HQC SINH GIOI CAP QUOC GIA MON TIN HQC

Cau héi dic trung ning luc hoc tip F: Piém trung binh mon Toan ca nam

16p 10:
00— | 7.0- 8.0—< 9.0 — 9.5
7.5-<8.0 8.5—<9.0
<70 | <75 8.5 <9.5 10.0

Nguoi dwoc khdo st dwoc moi trd 101 bang cach danh dau (X) vao 6 tréng ciia

bdng ¢ dong dudi tuwong g sé diém dat dwoc & dong trén, chon toi da 01

dap dn.
Ciau khio sat dic trung ning lyc hoc tap F, : Diém trung binh mon Tin ca
nam l6p 10:
0.0 - 7.0 — 8.0-< 9.0 - 9.5-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach danh dau (X) vao 6 tréng ciia

bang ¢ dong duwdi twong iing s6 diém dat dwoc & dong trén, chon téi da 01

dap dn.
Cau khio sat dic trung ning luc hoc tap F;: Diém trung binh mén Ly ca
nam l6p 10:
0.0 - 7.0 — 8.0-< 9.0 - 9.5-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach danh dau (X) vao 6 tréng ciia

bang ¢ dong duwdi twong iing s6 diém dat dwoc & dong trén, chon téi da 01

dap dn.
Cau khdo sat dic trung ning luc hoc tip F, : Piém trung binh mén Hoa ca
nam l6p 10:
0.0 - 7.0 — 8.0-< 9.0- 9.5—-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0
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Nguoi dwoc khdo sdt tra 107 bang cach danh dau (X) vao é tréng cia bang ¢
dong duwéi twong iing s6 diém dat dwegc & dong trén, chon téi da 01 ddp dn.

Cau khdo sat dic trung ning lwc hoc tap Fjs : Piém trung binh mén Sinh ca

nam l6p 10:
0.0 - 7.0 — 8.0-< 9.0 - 9.5-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0

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

Cau khio sat dic trung ning luye hoe tip F : Piém trung binh tit ci cac

mon hoc (Két qua hoc tap toan nam) nam 16p 10:

0.0 -
<7.0

7.0 -
<7.5

7.5-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach 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 st dic trung ning lyc hoc tip F, : Diém trung binh mon Toan

canamlép 11:

0.0 -
<7.0

7.0 -
<7.5

7.5—-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach danh dau (X) vao 6 tréng ciia

bang ¢ dong dudi twong iing s6 diém dat dwoc & dong trén, chon téi da 01

dap dn.
Cau khao sat dic trung ning lyc hoc tip Fg: Piém trung binh mén Tin ca
nam lop 11:
0.0 - 7.0 — 8.0-< 9.0- 9.5—-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0
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Ngueoi dwge khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 6 tréng ciia

bang ¢ dong duwdi twong iing s6 diém dat dwoc & dong trén, chon téi da 01

dap dn.
Cau khdo sat dic trung ning lyc hoc tip Fy : Piém trung binh mén Ly ca
nam l6p 11:
0.0 - 7.0 — 8.0-< 9.0- 9.5—-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0

Ngueoi dwoe khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 6 tréng ciia

bdng ¢ dong dwdi tuwong g sé diém dat dwoc & dong trén, chon toi da 01

dap dn.
Cau khio st dic trung ning lye hoc tap F: Piém trung binh mén Hoa ca
nam lop 11:
0.0 - 7.0 — 8.0-< 9.0 - 9.5-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach 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 héi khio sat trung ning lyc hoc tip F;: Diém trung binh mén Sinh ca
nam lop 11:
0.0 - 7.0 — 8.0-< 9.0 - 9.5-
7.5-<8.0 8.5-<9.0
<7.0 <7.5 8.5 <9.5 10.0

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

Cau héi khio sat trung ning lwe hoc tip F,: Diém trung binh tit ca céc

mon hoc (Két qua hoc tap toan nam) nam 16p 11:

0.0 -
<7.0

7.0 —
<7.5

7.5-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0
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Ngueoi dwge khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 6 tréng ciia
bang ¢ dong duwdi twong iing s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.

Cau khio sat dic trung ning lyc hoc tap F;: Diém trung binh mén Toan

ca nam (hodc hoc ky 1) l6p 12:

0.0 -
<7.0

7.0 -
<7.5

7.5-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Ngueoi dwoe khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 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 lyc hoc tip F,: Piém trung binh mon Tin ca

nam (hoac hoc ky 1) 16p 12:

0.0 -
<7.0

7.0 -
<7.5

7.5—-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach 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 lyc hoc tap F5: Diém trung binh mén Ly ca

nam (hoac hoc ky 1) 16p 12:

0.0 -
<7.0

7.0 -
<7.5

7.5-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Ngueoi dwge khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 6 tréng ciia
bdng ¢ dong duwdi twong vmg sé diém dat dwoc & dong trén, chon toi da 01 ddp
an.

Cau khio st dic trung ning lyc hoc tap F: Diém trung binh mén Hoéa ca

nam (hoac hoc ky 1) 16p 12:

0.0 -
<7.0

7.0 —
<7.5

7.5-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0
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Ngueoi dwge khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 6 tréng ciia
bang ¢ dong duwdi twong iing s6 diém dat dwoc & dong trén, chon téi da 01
dap dn.

Cau khio sat dic trung ning lwce hoc tap F;: Piém trung binh mén Sinh ca

nam (hoac hoc ky 1) 16p 12:

0.0 -
<7.0

7.0 -
<7.5

7.5-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Ngueoi dwoe khdo sét diege moi tra 101 bang cach danh ddu (X) vdo 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 tap Fg: Diém trung binh tat ca céac

mén hoc (Két qua hoc tp toan nim hoic hoc ky 1) nam 1op 12:

0.0 -
<7.0

7.0 -
<7.5

7.5—-<8.0

8.0-<
8.5

8.5-<9.0

9.0 -
<9.5

9.5-
10.0

Nguoi dwoc khdo sat dwoc moi trd 101 bang cach 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 st dic trung ning lye phi hoc tap F: Tai sao em muén vao doi
tuyén va du thi thing giai hoc sinh gidi cAp qudc gia vé Tin hoc?

Nguoi duoc khao sat m,m:l,.-,M dwoc moi doc dap an va tra loi bcing cach
ddanh dau (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién dic  trung minh
Fig ={ai9,biy,c19.d19, €19 /19 } -

a. Vi em muon tao ra niém vui va sy hanh dién cho gia dinh d€ khong phu

nang luc phi hoc tdp cua

1ong cha me, nguoi than, thiy cd, ban bé.
Trd loi: Em chon cau tra 1oi nay ()

Néu dap an nay dwoc chon thi gid tri ajg =1 néu dap an nay khéng dwoc

chon thi ajq=0.
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. Vi em muén vao truong dai hoc danh tiéng ma em va gia dinh mong
mudn dé duge hoc dai hoc va duoc hoc béng.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi by =1, néu khong dwgc chon thi by =0.

. Viem mudn c6 duoc tién thuéng ciia nha nude va caa trudng.

Tra loi: Em chon cau tra 101 nay ()

Néu cau nay dwoc chon thi cly =1, néu khéng dwoc chon thi cjy =0,

. Vi em mudn chinh phyc céc bai toan kho dé khang dinh ning luc cta ban
than va duogc toa sang hon ban be.

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

Néu ciu nay duoc chon thi dijg =1, néu khong dwoc chon thi dig=0.

. Vi em mudn thoa mén niém dam mé tin hoc.

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

Néu cdu nay dwoc chon thi ey =1, néu khong dwoc chon thi ejg=0.

Vi em theo xu hudng chung cuia nhiéu ban.

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

Néu ciu nay duoc chon thi fig =1, néu khéng duoc chon thi fig =0.

Cau khio sat dic trung ning lye phi hoe tip F,j: Déi v6i mot bai toan, gido

vién hudong dan thudt toan dé giai vai yéu cau nguoi hoc hiéu dugce va van dung

t6t thuat toan d6 khi giai ma khong nhat thiét phai dat diém t6i da, nhung thuat
toan d6 chua phai t6t nhat, chi c6 thé dat toi da 80% test. Trong tinh huéng do,

em lam gi?

Nguoi duoc khao sat mm=1,..M duwoc moi doc ddp an va tra loi bang cdch

danh ddu (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 F5p = {a5y, by, chy.doo}.

a. Em khong can tim hi€u thém, chi thuc hién theo yéu cau gido vién.

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

Néu cdu nay dwoc chon thi ay, =1, néu khong dwoc chon thi ay, =0.

b. Em khic sau bai toan do, trong thoi gian hoc ludn suy nghi 1am cach gi

tdi wu hoa bai toan do dé dat dén 100% test.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cdu nay dwoc chon thi by, =1, néu khong dwoc chon thi b5y =0.

c. Em tim cach giai don gian hon chi can dat 50% test 1a duoc, dé danh thoi

gian giai bai khac kho hon.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi cyy =1, néu khong dwoc chon thi by =0.

d. Em nghién ctru k¥ vé bai toan d6 dé kham pha thém thuat toan wu viét
hon hodc it nhat phai tim duoc 1y do, hodc nhimng kho khin ton tai cia
bai toan.

Tra loi: Em chon cau tra 161 nay ()

Néu céu nay duwgc chon thi dy, =1, néu khong dwoc chon thi dy, =0.
Cau khio sat dic trung ning lyc phi hoc tap F,;: Em c6 161 khuyén nao
danh cho céc ban hoc sinh dang 6n thi hoc sinh gi6i?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién diac trung ndng lwc phi  hoc tdp cia  minh
Byl ={a1.b51.¢01.d31.€31. /1,821,101

a. Ban hay hoc that thudc cac chuong trinh hodc cac cau 1¢nh chinh trong
chuong trinh da duoc gido vién day.

Tra loi: Em chon cau tra 161 nay ()
Néu céu nay dwogc chon thi ay; =1, néu khong duoc chon thi ay; =0.

b. Ban viét lai that nhiéu lan cc chuong trinh da hoc dé nhd code.

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

c. Ngoai nhiing bai toan gido vién dua ra, néu c6 thoi gian ranh thi ban ty
tim thém céc bai toan khac dé thtr viét chuong trinh giai né dé vira rén
luyén k¥ ning 1ap trinh vira ting thém kién thirc méi.

Trd loi: Em chon cau tra 1oi nay ()
Néu céu nay dwoc chon thi ¢5 =1, néu khong dwoc chon thi ¢ =0.

d. Ban hoc thudc cac dang thuat toan da hoc va luon giai bai toan véi thuat
toan wu viét nhat.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cau nay dwoc chon thi dy, =1, néu khong duoc chon thi d5; =0.

e. Ban phai hiéu o va van dung duoc céac thuat toan da hoc vao viéc giai

céc bai toan dé dat duoc két qua tdt nhat co thé.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi €5, =1, néu khéng dwoc chon thi 5 =0.

/ Ban hiy tu viét chuong trinh dé giai cac bai toan chir khong nén sao chép
chuong trinh co san khac mic du ban di hiéu code.

Trd loi: Em chon cau tra 1oi nay ()
Néu cdau nay dwoc chon thi f5) =1, néu khéng dwoc chon thi 5] =0.

2. Ban chi nén xem tai liéu chinh thong duogc gido vién cung cap dé dam
bao kién thirc chudn x4c nhat.

Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay duwoc chon thi g5, =1, néu khong dwoc chon thi g1 =0.

h. Ngoai nhitng bai toan gido vién dua ra, ban than ban phai tu hoc, phai
tich cuc, chu dong hoc hoi thém nhiing kién thirc tir nhiéu nguén nhu tur
ban bé, thay co khac, website, tai liéu khong do thiy cb cung cp,
dién dan.

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

Néu ciu nay dwogc chon thi hy; =1, néu khong dwoc chon thi hy; =0.
Cau khio sat dic trung ning lye phi hoc tip F,,: Néu la gido vién day boi
dudng hoc sinh gioéi em sé& day hoc sinh cta minh nhu thé nao?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
ddanh dau (X) vao ddp dn phit hop nhét va chi chon té6i da 01 ddp dn, dé tao
nén bién dic trung nang lec phi hoc tdp ciia minh Fj)5 = {aby, b5y, 5y, dYy e}

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

Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi ay, =1, néu khong dwoc chon thi ay, =0.

b. Em giao bai toan kém code giai cua bai toan d6 rdi dé nguoi hoc tu
nghién cuu.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cdu nay dwoc chon thi by, =1, néu khéng dwoc chon thi b5 =0.
c. Em giao bai toan, hudng din thuat toan dé nguoi hoc tu viét code dua
trén thuat toan da hudng dan.
Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi cyy =1, néu khéng duoc chon thi cyy =0.
d. Em giao bai toan, dé ngudi hoc tu suy nghi, dua ra thuat toan va tu viét
code dé giai bai toan.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi dyy, =1, néu khéng diwoc chon thi dyy =0.
e. Em giao bai toan, cho nguoi hoc tu giai bang cac phuong phap khac
nhau, sau d6 phén tich va chi ra phuong phép t6t nhat.
Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay duwgc chon thi €y, =1, néu khong dwoc chon thi €y, =0.
Cau khio sat dic trung ning lyc phi hoc tip F,5: Khi em ty tim toi, nghién
curu va phat hién ra thudt todn mai hay hon, vu viét hon thuét toan ma gido vién
da day, hoac phat hién ra mot bai toan hay hon thi em sé& lam gi?
Nguoi duwoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (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 Fyy = {a5y, b5y, ¢y, d5) .
a. Em khong can phai trao d6i véi gido vién va ban be, vi kién thirc 46 chua
han giao vién va ban be hiéu duoc hodc chéip nhan.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdau nay dwoc chon thi a5y =1, néu khong duoc 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 todn hoac thuét todn do hay khong.
Trd loi: Em chon cau tra 1oi nay ()
Néu ciu nay dwogc chon thi by, =1, néu khong dwoc chon thi by; =0.
c. Em chi trao d6i v6i gido vién ma khong can trao ddi véi cac ban.
Tra loi: Em chon cau tra 161 nay ()

Néu ciu nay dwgc chon thi c5; =1, néu khong dwoc chon thi ¢y =0.
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d. Em chi trao d6i véi cac ban ma khong can trao d6i voi gido vién.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi dyy =1, néu khéng duwoc chon thi dyy =0
Cau khio sat dic trung ning lye phi hoc tip F,,: Em nghi minh nhu thé
nao?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh dau (X) vao ddp dn phit hgp nhdt va chi chon ti da 01 ddp dn, dé tao
nén bién déc trung nang lec phi hoc tdp ciia minh Fyy = {ahy,bYy.chy} .
a. Em 1a ngudi tram tinh, binh tinh xtr Iy céng viéc trong moi tinh hudng.
Tra loi: Em chon cau tra 161 nay ()
Néu cau nay dwoc chon thi a5, =1, néu khong duoc chon thi ayy, =0.
b. Em 1a nguoi thuodng bi run va lo so khi ding trudec mot tinh hudng
bat thuong.
Trad loi: Em chon cau tra 1o nay ()
Néu cdau nay dwoc chon thi by, =1, néu khong duoc chon thi by, =0,
c. Em 13 ngudi c6 tinh boc dong, xik Iy cong viéc theo cam tinh.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi ch4 =1, néu khong duoc chon thi f024 =0.
Cau khio sat dic trung ning lyce phi hoc tip F,5: Em nghi minh nhu thé
nao?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh F3s = {als,bys} .
a. Em la nguoi nang dong thich tim phuong phap mai va thich tim nhiing
bai toan méi la dé giai,
Tra loi: Em chon cau tra 101 nay ()
Néu cdau nay dwoc chon thi abs =1, néu khong duoc chon thi ays =0.
b. Em la nguoi hoat bat, thich tranh luan va pho truong nhiing gi minh lam

duoc.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cau nay dwoc chon thi bys =1, néu khong duwoc chon thi bys =0,
Ciau khdo sat dic trung ning lue phi hoc tip F,¢: Em tyr cho minh la nguoi
nhu thé nao?
Nguoi duwoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon téi da 01 ddp dn, dé tao
nén bién déc trung nang lec phi hoc tdp ciia minh Fyg = {ahs,bYe.che} .

a. Em 13 ngudi xtr Iy cong viéce theo fink cam, chi thich hoc van dé em thich
va chi thich giai nhitng bai toan em thich.

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

b. Em 13 nguoi xtr Iy cong viée theo /y #, em hing hai giai bat ky bai toan
nao ma em nhan dugc bang moi phuong phép cé thé, véi muc tidu giai
thanh cong bai toan.

Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi by =1, néu khong duwoc chon thi by, =0,

c. Em 14 ngudi cd tinh, chi mudn giai bai toan theo cach riéng ctia minh véi
muc tiéu phai la gidi hoan chinh.

Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi cyy =1, néu khong duoc chon thi cyg =0.
Cau khio sat dic trung ning lye phi hoc tip F,-: Em da timg di thi hoc
sinh gi61i mon Tin hoc chua?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phix hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién diac trung ndng lwc phi  hoc tdp cia  minh
Fy7 ={a37.b37,¢37.d37. €37, f27, 827, Ma7}
a. Em da thi hoc sinh giéi mén Tin hoc cép tinh va thing giai.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay duoc chon thi a5, =1, néu khong dugc chon thi ay, =0.
b. Em da thi hoc sinh giéi mén Tin hoc cip tinh nhung khong thang giai.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cdau nay dwoc chon thi by, =1, néu khong duoc chon thi byy =0,

. Em d4 thi hoc sinh gi6i mén Tin hoc Olympic va thang giai.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay duoc chon thi ¢y, =1, néu khong dwgc chon thi ¢y, =0.

. Em d4 thi hoc sinh giéi mon Tin hoc Olympic nhung khong thing giai.
Trd loi: Em chon cau tra 1oi nay ()

Néu cdau nay dwoc chon thi dy, =1, néu khéng dwoc chon thi dyy =0.

. Em @3 ting thi truot hoc sinh giéi moén Tin hoc cip qudc gia trude khi
thang giai hoc sinh giéi mén Tin hoc cip quc gia.

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

Néu cau nay dwoc chon thi 5, =1, néu khong duoc chon thi ey =0,
Em chua timg duy thi hoc sinh giéi mén Tin hoc cap quéc gia trude khi
thang giai hoc sinh giéi mén Tin hoc cip qubc gia.

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

Néu cdu nay dwoc chon thi 55 =1, néu khéng dwoc chon thi fy; =0.

. Em chua ting thing bét ky giai hoc sinh giéi mon Tin hoc nao.

Tra loi: Em chon cau tra 101 nay ()

Néu ciu nay duoc chon thi gy, =1, néu khéng dwoc chon thi g5, =0.

. Em chua tirng thi hoc sinh gioi.

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

Cau khio sat dic trung ning lyce phi hoc tip F,¢: Em lam gi khi tiép nhan
de thi?

Nguoi duoc khao sat mm=1,..M duwoc moi doc ddp an va tra loi bang cdch

danh ddu (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 Fyy = {a5g,b5%,che,drg}.

a. Em trién khai lam ngay theo trinh tu timg cau, timg ¥ trong dé thi.

Tra loi: Em chon cau tra 161 nay ()

Néu ciu nay duwgc chon thi aj, =1, néu khong dwoc chon thi ayy =0.

b. Em doc k¥ dé thi dé tim ra nhitng cum tir then chdt trong dé thi.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cau nay dwoc chon thi by =1, néu khong duoc chon thi byy =0,
c. Em phan tich dé thi dé tim ra input va output cta bai toan, input va output
clia timg phan.
Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi chy =1, néu khong duoc chon thi chy =0,
d. Néu khong tim ra output ctia bai toan, em van tién hanh 1am bai vi lo so
thiéu thoi gian.
Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi dyy =1, néu khéng dwoc chon thi dygy =0.
Cau khio st dic trung ning lyc phi hoe tip F,g: Em lam gi sau khi tim ra
input va output cua bai toan?
Nguoi dwoc khao sat Wl,mzl,..,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 hec phi hoc tdp ciia minh Fy§ = {a’, b} .
a. Em phan tich dé thi cing véi input va output ma em méi tim ra dé nhan
biét thach thtic ctia bai toan va tim giai phap dé vuot qua thach thic.
Tra loi: Em chon cau tra 101 nay ()
Néu cdu nay dwoc chon thi ay, =1, néu khong dugc chon thi ayy =0.
b. Em tién hanh lam bai ma khong can nhan biét thach thic ctia bai toan vi
lo s¢ thiéu thoi gian.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay duoc chon thi by, =1, néu khong duoc chon thi by =0.
Cau khio sat dic trung ning lyc phi hoc tip F;;: Em lam gi khi tién hanh
giai bai toan?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fjy = {aly, b5y} .
a. Em tap trung 1am bai khong quan tdm dén thach thiic ctia bai toan.
Tra loi: Em chon cau tra 161 nay ()

Néu ciu nay duwogc chon thi ay, =1, néu khong dwoc chon thi az, =0.
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b. Em tién hanh 1am bai dong thoi tim cach nhan biét thach thirc cta bai

toan dé linh hoat 4p dung phuong phap giai phu hop.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi by, =1, néu khong duoc chon thi by =0.
Cau khdo sat dic trung ning luc phi hoc tip F;;: Em lam thé nao dé giai
bai toan?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (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 F| = {a}},b]}}.

a. Trudc khi tién hanh giai bai todn, em lap quy trinh dé giai bai toan bang
céch vé& 1én gidy hodc hinh dung trong tri cia minh.

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

b. Em tién hanh 1am bai ma khéng can 14p quy trinh giai, ct 1am xong ndi
dung trudc thi tri ndo cia em ty dong phat sinh cach giai quyét ndi dung
ké tiép cho dén khi 1am xong hét dé thi.

Tra loi: Em chon cau tra 101 nay ()

Néu cdu nay dwoc chon thi by} =1, néu khong dwoc chon thi b;; =0.
Cau khio sat dic trung ning lyc phi hoc tip F;, : Thoi gian choi game cua
em trong tudn nhu thé nao?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién dic trung ndng lwc phi  hoc tdp cia  minh
F3y =1{a33,03,¢3,d33, €33, /33,832,132, 132 -

a. Em choi game tuy thich moi lac moi noi, khong theo bét ky lich hay ké
hoach nao.

Tra loi: Em chon cau tra 1oi nay ()
Néu cdau nay dwoc chon thi ayy =1, néu khong duoc chon thi ajy =0.
b. Em choi game mdi ngay tuy theo y thich ctia em.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cau nay dwoc chon thi by =1, néu khong duoc chon thi biy =0,
c. Em choi game 2 ngay/1 lan.
Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi ¢35 =1, néu khong duoc chon thi c3, =0.
d. Em choi game 3 ngay/1 lan.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi d3y =1, néu khéng dwoc chon thi djy =0
e. Em choi game 4 ngay/1 lan.
Tra loi: Em chon cau tra 101 nay ()
Néu céu nay duwoc chon thi €35 =1, néu khong duwoc chon thi €5, =0.
£ Em choi game 5 ngay/1 lan.
Tra loi: Em chon cau tra 1o nay ()
Néu cdu nay dwoc chon thi f35 =1, néu khéng dwoc chon thi [ =0.
2. Em choi game 6 ngay/1 lan.
Tra loi: Em chon cau tra 1oi nay ()
Néu céu nay dwgc chon thi g3, =1, néu khong dwoc chon thi g3, =0.
h. Em choi game 7 ngay/1 lan.
Tra loi: Em chon cau tra 1o nay ()
Néu céu nay dwoc chon thi g3, =1, néu khong dwoc chon thi g3, =0.
i. Em khong choi game.
Trad loi: Em chon cau tra 1o nay ()
Cau khio sat dic trung nang luyc phi hoc tip Fs;5: Thoi gian mdi lan choi
game cta em nhu thé nao?
Nguoi duoc khao sat m,m:l,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién diac trung ndng lwe phi  hoc tdp cia  minh
F33 ={a33,b33,¢33,d33, €33, /33, 833,133
a. Em choi game mdi 1an khoang 1 gio va em tu dimg.
Trd loi: Em chon cau tra 1oi nay ()

Néu ciu nay dwogc chon thi a3y =1, néu khong dwoc chon thi azy =0.
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b. Em choi game mdi 1an khoang 2 - 3 gio va em ty dimg.
Tra loi: Em chon cau tra 161 nay ()
Néu cdau nay dwoc chon thi by =1, néu khong duwoc chon thi bjy =0.
c. Em choi game mdi lan khoang 3 - 4 gio va em tu dimg
Tra loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi ¢33 =1, néu khong duoc chon thi ¢33 =0.
d. Em choi game mdi 1an khoang 4 - 5 gid va em tu ding.
Tra loi: Em chon cau tra 1o nay ()
Néu cdu nay dwoc chon thi d33 =1, néu khéng dwoc chon thi djs =0,
e. Em choi game mdi lan khoang 5 - 6 gid va em tu dimg.
Tra loi: Em chon cau tra 101 nay ()
Néu cdu nay dwoc chon thi €35 =1, néu khong duoc chon thi €55 =0.
f Em choi game bat ky luc nao em thich va chi dimg khi ba me hodc nguoi
than nhac nhd.
Tra loi: Em chon cau tra 101 nay ()
Néu cau nay dwoc chon thi f3 =1, néu khéng dwoc chon thi i3 =0.
2. Em choi game bat ky lac ndo em cam thiy rdi rinh (free) va dimg khi
em cam thdy choi du roi.
Tra loi: Em chon cau tra 1o nay ()
Néu ciu nay duwoc 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 khio sit dic trung ning lye phi hoc tip F;,: Em c6 lich lam viéc, hoc
tap, giai tri, ngn nghi trong ngdy, trong tuan khong?
Nguoi duoc khao sat mm=1,..,.M dwoc moi doc dap an va tra loi bcing cach
ddanh dau (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh Fjy = {a}},bj}}.
a. Em thuong xuyén lam viéc, hoc tap, giai tri, ngi nghi trong ngay, trong
tuan theo lich da soan trudc hop 1y, can d6i thoi gian hop 1y gita cac noi
dung va phu hop véi ban than cting nhu gia dinh.

Trd loi: Em chon cau tra 1oi nay ()
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Néu cdau nay dwoc chon thi ayy, =1, néu khong duoc chon thi ayy, =0.
b. Em lam viéc, hoc tap, giai tri, ngii nghi bét ky lic nao em muén, khong
theo lich thoi gian cb dinh.
Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi by =1, néu khong duoc chon thi by, =0.
Cau khio sat dic trung ning lyc phi hoe tip F;5: Em c6 choi thé thao
khong?
Nguoi duoc khao sat m,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh ddu (X) vao ddp dn phit hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién dac trung ndng lyc phi hoc tdp ciia minh Fj% = {ai%,by%, s, d L} .
a. Em choi thé thao hoic tap thé duc theo lich ngay va tun ctia em.
Tra loi: Em chon cau tra 101 nay ()
Néu cau nay dwoc chon thi ays =1, néu khong dwoc chon thi ays =0.
b. Em choi thé thao hodc tap thé duc tuy hung, bat ctr luc nao em mudn.
Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi bis =1, néu khéng dwoc chon thi bz =0.
c. Em khong choi thé thao hodc tap thé duc vi khéng c6 thoi gian mic du
em rat thich.
Tra loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi s =1, néu khéng dwoc chon thi ¢35 =0.
d. Em khong choi thé thao hoc tap thé duc vi em khong thich.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi dys =1, néu khéng dwoc chon thi di3s =0.
Cau khio sat dic trung ning lye phi hoc tip F;: Mirc d0 kién tri, say mé
1am viéc code trén may tinh ctia em nhu thé nao?
Nguoi duoc khao sat m,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
ddanh dau (X) vao ddp dn phit hop nhét va chi chon té6i da 01 ddp dn, dé tao

nén bién ddc trung nang lwc phi hoc tdp cia minh Fj = {a%,bJg,c5¢ -
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a. Em say mé va kién tri ngéi code hoac lam viéc trén may tinh, khong dé
y thoi gian dn, nghi ngoi. Ngoai bai tap cta thiy cd giao, em con tim
thém nhiéu bai khac d¢ lam.

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

b. Em chi ngdi code trén may tinh khi thiy c6 giao bai, yéu cau lam bai vi
em con phai hoc nhitng mén hoc khac.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi by =1, néu khéng dwoc chon thi by =0.

c. Em chi ngdi vao may tinh dé code khi dugc thay c¢6 nhic nho.

Tra loi: Em chon cau tra 161 nay ()

Néu ciu nay dwoc chon thi i =1, néu khong dwoc chon thi cis =0.
Cau khdo sat dic trung ning lwce phi hoc tip F;,: Kha ning tai chinh cia
gia dinh em thé nao?
Nguoi duoc khao sat Wl,mzl,..,M dwoc moi doc dap an va tra loi bcing cach
danh déau (X) vao ddp dn phit hop nhdt va chi chon téi da 01 ddp dn, dé tao
nén bién ddc trung ndng luc phi hoc tdp ciia minh ¥} = {ay,b¥,c3,d35} .

a. Giadinh em la gia dinh giau c6 so v&i dan cu cia dia phuong, em khong
mat thoi gian vao cac cong viée cua gia dinh, em c6 thoi gian thoai mai
trong vi¢c tu hoc, tu nghién ctru, em khong 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 cdau nay dwoc chon thi ayy =1, néu khong duoc chon thi ayy =0.

b. Gia dinh em 1a gia dinh kha gia so vd&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 6 thé co tién hoc thém nhung khong nhiéu, em c6 thé mua may
tinh hodc tai li¢u hoc tap.

Tra loi: Em chon cau tra 161 nay ()

Néu cau nay dwoc chon thi by =1, néu khong duoc chon thi byy =0,
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c. Gia dinh em la gia dinh binh thuong so v&i 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 hodc tai liéu hoc tap.

Tra loi: Em chon cau tra 161 nay ()
Néu ciu nay duoc chon thi ¢y, =1, néu khéng dwoc chon thi ¢y, =0.

d. Gia dinh em la gia dinh ngh¢o so v61 dan cu cia dia phuong, em phai
lam viéc nha va phu gitp cha me 1am thém viéc kiém tién séng, hoan
toan khong c6 tién dé hoc thém va khéng thé mua may tinh hodc tai liéu
hoc tap thém.

Tra loi: Em chgn cau tra 1o nay ()

Néu ciu nay duoc chon thi ¢y, =1, néu khéng dwoc chon thi ¢y, =0.
Cau khdo sat dic trung ning luc phi hoc tip Fsg: Ba me em c6 mudn em
tham gia thi va thang giai hoc sinh giéi mén Tin hoc khéng?
Nguoi dwoe khao sat mym=1,...M dwoc moi doc déap én va tra 1oi bang cdch
danh ddu (X) vao ddp dn phix hop nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién déc trung nang lyc phi hoc tdp ciia minh Fig = {aky, by, che.dig} -

a. Bame 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 aze =1, néu khong dwoc chon thi ajs =0.

b. Ba me em mudn em tham gia doi tuyén dé thi hoc sinh gioi méon Tin hoc
nhung khong quan trong viéc em c6 thang giai hay khong.

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

c. Bame em khong quan tam dén viéc em c6 duoc vao doi tuyén dé du thi
hoc sinh gioi hay khong.

Tra loi: Em chon cau tra 161 nay ()
Néu cdu nay dwoc chon thi cjg =1, néu khong duoc chon thi ¢35 =0.

d. Bame 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 cdau nay dwoc chon thi dsg =1, néu khong duoc chon thi dyg =0,
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Cau khdo sat dic trung ning lwce phi hoc tip F;q: Em da c6 ban (hay nguoi
yéu) chua?
Nguoi dwoe khao sat mym=1,...M dwoc moi doc déap én va tra 1oi 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 ning lyc phi hoc tdp ciia minh Fjy = {a%y, b3, c56,d3s, €5}
a. Em da c6 nguoi yéu.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi ayy, =1, néu khéng duwoc chon thi ay =0.
b. Em méi c6 tinh y vi mét ban.
Tra loi: Em chon cau tra 161 nay ()
Néu cau nay dwoc chon thi by =1, néu khong duoc chon thi by =0.
c. Em chua quan tdm dén viéc yéu duong nam nit.
Trd loi: Em chon cau tra 1oi nay ()
Néu cau nay dwoc chon thi c5 =1, néu khong duoc chon thi ciy=0.
d. Em d chia tay v6i nguoi yéu ctia em lau ri.
Tra loi: Em chon cau tra 161 nay ()
Néu cdau nay dwoc chon thi dsy =1, néu khong duoc chon thi dyy =0.
e. Em vira méi chia tay véi nguoi yéu cua em.
Trd loi: Em chon cau tra 1oi nay ()
Néu cdu nay dwoc chon thi dsy =1, néu khong duoc chon thi dyy =0.
Cau khdo sat dic trung ning lyc phi hoc tip F4: Nguoi yéu (hodc ban nam
nir) cia em c6 mudn em tham gia thi va thang giai hoc sinh gidi 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 nhét va chi chon t6i da 01 ddp dn, dé tao
nén bién déc trung ndang lic phi hoc tdp ciia minh Fjyy = {ajy,byy,Cho-d40-€40 )
a. Nguoi yéu ciia em rat mudn em dugc tham gia doi tuyén dé thi va mudn
em thang giai hoc sinh gidi mén Tin hoc cip quéc gia.
Tra loi: Em chon cau tra loi nay ()

Néu ciu nay duwgc chon thi ay, =1, néu khong dwoc chon thi ayy =0.
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. Nguoi yéu ctia em mudn em tham gia doi tuyén dé thi hoc sinh gidi mon
Tin hoc nhung khong quan trong viéc em c6 thang giai hay khong.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi by, =1, néu khong duoc chon thi by, =0.

. Nguoi yéu cua em khong quan tim dén viéc em c6 dugc vao doi tuyén
dé duy thi hoc sinh gioi hay khong.

Tra loi: Em chon cau tra 161 nay ()

Néu cdu nay dwoc chon thi cj, =1, néu khong duoc chon thi cyy=0.

. Nguoi yéu ctia em hoan toan khong mudén em tham gia doi tuyén va
khong mubn em dy thi hoc sinh gioi.

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

Néu cdu nay dwoc chon thi dy, =1, néu khong duoc chon thi dj, =0.

. Em khong c6 nguoi yéu (hodc ban nam nit).

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

Néu ciu nay dwgc chon thi ey =1, néu khong dwoc chon thi ey =0.



