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Abstract: This study details the design and initial evaluation of’
VisuoGeometry-Trainer, a Bayesian Knowledge Tracing (BKT) adaptive
practicesystemaimed ataddressing difficultiesin visual geometry among
7th-grade students in Vietnam. The research methodology prioritizes
pedagogical transparency, integrating: a structured question bank
with items meticulously labeled with specific knowledge components
(e.g., calculating the volume of a prism, identifying properties of a
cube) and common misconceptions (e.g., confusing surface area with
volume, misinterpreting 2D representations of 3D objects); a BKT-based
model that probabilistically tracks the acquisition of each skill; and a
transparent adaptive mechanism powered by the BKT model to emulate
teachers’ decision-making. Key findings from a pilot study with eight
students indicate that the system’s design is effective in personalizing
learning paths, successfully identifying individual weaknesses, and
adjusting difficulty levels in real-time.

Keywords: Adaptive learning, visual geometry, spatial reasoning, Bayesian
Knowledge Tracing (BKT), educational technology.
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DUA TREN MO HINH BKT CHO HOC SINH LOP 7:
TRUONG HOP BAI TAP CHU DE HINH HOC TRUC QUAN

Pinh Quéc Nam*', Nguyén Thi Hing?,

Tran Ngoc Anh Thu’

Tac gia lién hé

Email: dgnam268@gmail.com

' Truong Trung hoc co s V5 Truong Toan
11 Nguyén Binh Khiém, phuong Sai Gon,
Thanh phd H6 Chi Minh, Viét Nam

? Email: nguyennhangg1992@gmail.com
Trueong Trung hoc co so Dang Thuc Vinh
1489/1, Pang Thuc Vinh, ap 16, Pong Thanh,
Thanh phd H6 Chi Minh, Viét Nam

* Email: anhthu12102001@gmail.com
Trueong Trung hoc co so VO Truong Toan
11 Nguyén Binh Khiém, phuong Sai Gon,
Thanh phd H6 Chi Minh, Viét Nam

Nhan bai: 10/7/2025

Chinh stra xong: 15/8/2025
Chap nhan dang: 02/9/2025
Xuét ban: 15/12/2025

92 https://doi.org/10.15625/2615-8957/12520212

Tém tat: Nghién ctru nay trinh bay chi tiét vé viéc thiét k& va danh gia
ban dau “VisuoGeometry - Trainer’, mot hé thong luyén tap hinh hoc
triee quan thich ting duwa trén mo hinh BKT (Knowledge Tracing theo
Bayesian), nham giai quyét nhitng kho khén ctia hoc sinh 16p 7 trong
viéc hoc hinh hoc triee quan tai Viét Nam. Phuwong phap nghién ctru vu
tién tinh su pham, tich hgp mét ngan hang cau hoi, gom cac thanh phan
kién thire (Vi du: tinh thé tich hinh lang tru, nhan dién tinh chét ctia hinh
1ap phuong) va sai [am pho bién (Vi du: nham 1an gitta dién tich xung
quanh va thé tich, dién gii sai hinh biéu dién 2D cta vat thé 3D); mot
mo6 hinh nguoi hoc dua trén BKT, nhim theo ddi hiéu suat trén ting ki
nang va mot co ché thich ¢ng minh bach, van hanh béi mé hinh BKT
duoc thiét ké nham md phong cac quyét dinh cta gido vién. Két qua
chinh tir mot nghién ctru thir nghiém trén 8 hoc sinh cho thay, thiét ké
ctia hé théng c6 hiéu qua trong viéc ca nhan hda 19 trinh hoc, xac dinh
thanh cdng trong viéc xac dinh diém yéu cd nhan va diéu chinh do kho
theo thoi gian thuc.

Tw khoa: Hoc tdp thich irng, hinh hoc triec quan, tw duy vé hinh hoc khong
gian, Bayesian Knowledge Tracing (BKT), cong nghé gido duc.



1. Dat van dé

Gido duc Toan hoc déng vai trd nén tang trong
viéc trang bi cho hoc sinh kha nang tu duy logic va
giai quyét van dé. Trong Chuong trinh Todn cap
Trung hoc co s¢, hinh hoc truc quan la mét mang
kién thiic quan trong, doi hoi hoc sinh khong chi
ndm viing cac dinh li, cong thtic ma con phai phat
trién tu duy vé kha ndng suy luan tir cac hinh vé.
Nghién ctru ctia Clements va Battista (1992) da chira
réng, viéc phat trién tu duy hinh hoc Ia mot qua trinh
phtc tap va la nén tang cho sy hiéu biét Toan hoc
sau sic hon. Pic biét, viec hinh dung va lam viéc v6i
cac vat thé 3D (nhu hinh hop, hinh ling tru) tir cac
hinh biéu dién 2D la mot trong nhiing rao can nhan
thtre 1on d6i voi nhiéu hoc sinh 16p 7.

B6i canh nay cang trd nén cap thiét khi Chuong
trinh Gido duc phd thong 2018 cua Viet Nam dat
trong tam vao viéc phat trién nang luc va phém chat
ngudi hoc, thay vi chi truyén thu kién thte. Cac ndng
luc Toan hoc c6t 161 nhu tu duy va lap luan khong
gian, nang luc giai quyét van dé gdn voi thuc tién
doi hoi nhiing phuong phap day va hoc méi. Tuy
nhién, cac phuong phép truyén théng trén 16p hoc
v0i sT s6 dong thuong gdp kho khan trong viéc theo
doi va ho trg sat sao cho ting ca nhéan, dan dén tinh
trang nhiéu hoc sinh chua theo kip hodc gdp kho
khin trong viéc ti€p thu cac chu dé triru tuong nhu
hinh hoc khong gian.

Cong nghé gido duc, dic biét la cac Hé thong hoc
tap thich tng (Adaptive Learning Systems - ALS),
mang lai mot giadi phap day htra hen (Brusilovsky
& Peylo, 2003). Nang luc cot 16i cua mot hé thong
ALS ndm 6 kha nang mo hinh héa tri thitc nguoi hoc
(Student knowledge modeling), ttc la theo doi va
du doan mutic do thanh thao cta nguoi hoc d6i voi
cac don vi kién thic cu thé. Tuy nhién, van con mot
khoang tréng dang ké trong bdi canh gido duc Viét
Nam, noi thiéu ving cac hé thong duoc thiét ké dic
thi1 cho chuong trinh gido duc phé thong va c6 tinh
minh bach cao. Do d6, viéc xay dung mot hé thong
thich tng ma logic ctia n6 c6 thé duoc hiéu ro boi
gido vién la mot bude di quan trong.

Mo hinh Bayesian Knowledge Tracing (BKT),
dugc Corbett va Anderson (1995) gidi thiéu lan dau,
1a mot trong nhiing mo hinh xac sudt dugc tng dung
phd bién nhat cho bai todn nay. BKT coi trang thai tri
thtc ctia nguoi hoc (biét hodc chua biét) la mot bién
an va su dung thuat toan Bayes dé cap nhat xac suat
cua trang thai nay sau moi tuong tac cia ngudi hoc
voi hé thong. Mdc du cac nghién ctu trude day da
chiing minh hiéu qué cta BKT trong nhiéu linh vuc
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nhu 14p trinh hay dai s6 (Van De Sande, 2013), viéc
tng dung mo hinh nay cho céc chu dé mang tinh
tu duy khong gian nhu hinh hoc truc quan, ddc biét
trong boi canh Chuong trinh Gido duc phé thong
moi cua Viét Nam van la mot khoang trong nghién
ctru can dugc quan tam.

Nghién ctu nay dugc thuc hién nhdm giai quyét
khodng trong duogc néu ¢ trén thong qua viéc thiét
k&, phat trién va danh gia hé théng Visuogeometry
- trainer. Hé thong khong chi 1a mét cong cu cong
nghé ma con la mot phuong tién dé danh gia ban
dau vé tinh kha thi va hiéu qua cta thiét ké nay.
Thong qua mot nghién ctru tht nghiém véi hoc sinh
16p 7, nghién cttu gop phan dinh huong phat trién
cac ndng luc Toan hoc c6t 16i (tu duy va lap luan, giai
quyét van dé, mo hinh héa) va béi dudng cac pham
chat nhu tinh kién tri, tinh than trach nhiém. Vi vay,
nghién ctu tap trung trd 16i cac cau hai sau:

1) CHI: Kién trac hé théng Visuogeometry-
trainer dua trén mo hinh BKT duoc thiét k& va trién
khai nhu thé nao dé dap tmg muc tiéu cting c6 kién
thttc va phat trién ndng luc hinh hoc tryc quan 16p 7?

2) CH2: Hé thong Visuogeometry-trainer thé hién
kha ndng ca nhan hoéa 1 trinh luyén tap cho timg hoc
sinh thong qua mo hinh BKT ra sao?

3) CH3: Panh gia ban dau cua hoc sinh vé tinh
kha dung, hiéu qua va trai nghiém tong thé khi st
dung hé théng Visuogeometry-trainer la gi?

2. M6t s6 khai niém

“Heé thong hoc tap thich tng la mot hé thong hoc
tap st dung cong nghé va dit liéu dé diéu chinh noi
dung, phuong phap va téc do hoc sao cho phu hop
v6i timg c& nhan ngudi hoc nhdm t6i uu hoa két
qua hoc tap. Hé théng nay thuong st dung Tri tué
nhan tao (Al) hodc cac thuat toan dé theo doi tién do,
phan héi va nang luc hoc tdp ctia ngudi hoc theo thoi
gian thuc” (FMIT Institute, n.d.). Cac hé thong nay,
ddc biét la hé thong day hoc thong minh (Intelligent
Tutoring Systems) da duoc chiing minh la c6 hiéu
qua cao trong viéc nang cao két qua hoc tap so voi
cac phuong phép truyén théng (VanLehn, 2011).

Theo C6 Tén Minh Dang (2023): “Gido duc thong
minh la thuat ngtt mo6 ta viéc gido duc trong mot
moi truong thong minh duogc ho trg boi cong nghé
thong minh, st dung cac cong cu va thiét bi thong
minh nhdm hinh thanh nén nhimg ngudi hoc thong
minh”. Khai niém nay duoc mé rong béi Hwang
(2014), nguoi dinh nghia moi truong hoc tap thong
minh 1a mot moi truong nhan biét dugc béi canh,
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cho phép hoc tap moi ltc, moi noi. Zhu va céc dong
nghiép (2016) cting da dé xuat mot khung nghién
ctu cho giao duc thong minh, nhan manh cac thanh
phan c6t 161 nhu 18y nguoi hoc lam trung tdm va kha
nang thich tng.

Theo Van De Sande, B. (2013), m6 hinh Bayesian
Knowledge Tracing (BKT) la mot mo hinh duoc st
dung rong rai dé theo doi qua trinh hoc tap cta hoc
sinh va tng dung vao céc hé thong day hoc thong
minh. M6 hinh nay giap du doan kha nang mét hoc
sinh da thanh thao mét ki ndng cu thé. Cac phién ban
cai tién cua BKT da dugc phat trién dé tang do chinh
xé&c bang cach ca nhan héa cac tham s6 cho timg hoc
sinh (Yudelson va cong sy, 2013) hodc uéc tinh xac
suat doan mo va méc 18i dua trén boi canh cua cau
hoi (Baker va cong sy, 2008).

Mo hinh BKT ¢6 bon tham s6 co ban:

P(L,): Xac suét ban dau hoc sinh da biét mot ki
nidng cu thé.

P(G): Xéc sudt doan dung, tuc la kha ning hoc
sinh tra 101 dung ngay ca khi ho chua biét ki ndng do.

P(S): Xac suat méc 16i, ttc 1a kha nang hoc sinh tra
101 sai mdc du ho da biét ki ndng do.

P(T): Xac suét hoc dugc, gia st hoc sinh chua biét
Ki nang d6 va c6 kha nang hoc dugc sau mot 1an thu.

Mic du BKT la mot md hinh phd bién, cac
phuong phap khéc cting tao ra mo6 hinh héa tri thic
ngudi hoc. Vi dy, moé hinh Phan tich yéu t6 hiéu suat
(Performance Factor Analysis - PFA) tap trung vao
viéc danh gid cach mdi thanh phan kién thac (KC)
anh hudng dén hiéu suat ciia hoc sinh trong mot 1an
tra 10i cAu hoi, xem xét ca yéu t6 vé s6 lan thyuc hanh
thanh cong va thdt bai. Tuy nhién, BKT duoc lya
chon cho hé thong VisuoGeometry - Trainer vi tinh
don gian, hiéu qua va dac biét 1a kha nang dién giai
cao. Logic cap nhat xéc suat cia BKT dya trén cau tra
161 cia nguoi hoc, tuong d6ng v6i cach mot gido vién
suy luan vé su tién b cta hoc sinh, qua d6 giap mo
hinh tré nén minh bach va dé dién giai.

Tinh minh bach va dién giai cia mé6 hinh Al la
mot yéu t6 then chét trong cong nghé gido duc.
Khong giong nhu cac mé hinh hoc sau phuc tap
(Deep learning) thuong duoc coi la hop den (Black-
box), BKT cho phép gido vién va nha nghién ctu
hiéu duoc Ii do tai sao h¢ théng lai dua ra mot quyét
dinh su pham cu thé (Vi du: “Hé théng dé xuat bai
tap vé hinh lang tru vi xéac suat thanh thao cta hoc
sinh & Ki ndng nay chi 1a 0.4”). Kha ndng dién giai
nay khong chi xdy dung niém tin cho nguoi dung la
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gido vién ma con cung cap nhiing gié tri vé qua trinh
hoc tap cua hoc sinh, hd trg viéc can thiép su pham
mot cach kip thoi va chinh xac.

3. Phuong phap nghién cttu

3.1. Thiét ké hé thong Visuogeometry-trainer

Kién tric téng thé ctua hé thong VisuoGeometry
- Trainer dugc thiét k&€ theo mo hinh ba thanh phan
bao gdm ngan hang cau hoi, md hinh nguoi hoc va
co ché thich tng.

3.1.1. Ngdn hang cdu hoi

Nén tang cua hé thong 1a mot ngan hang gom
khoadng 150 cau hoi bao quét 4 chu dé chinh vé hinh
hoc truc quan 16p 7: hinh hop chit nhat & hinh lap
phuong, hinh lang tru dang, dién tich va thé tich
hinh hop, dién tich va thé tich hinh ling tru. M&i cau
hoi duoc lam giau béng mdt bd siéu dit liéu c6 cau
trac:

Knowledge_component (KC): Mot nhan xac dinh
Kinang 6t 16i ma cau héi kiém tra (vidu: hinh_hop_
lap_phuong, dien_tich_the_tich_hinh_hop, hinh_
lang_tru_dung, dien_tich_the_tich_hinh_lang_tru).
Viéc phan ra chuong trinh hoc thanh céc KC chi tiét
cho phép hé théng chan doan chinh xac nguén géc
kho khéan caa hoc sinh.

Difficulty_level: Mac do khoé cta cau hoi trén
thang diém tir 1 dén 5, do gido vién danh gia.

3.1.2. Mo hinh nguoi hoc

Hé thong st dung moét modé hinh Bayesian
Knowledge Tracing (BKT) dé theo ddi trang thai
kién thtc ctia hoc sinh mét cach xac suét. Cu thé,
mo hinh nay udc tinh xéc suat hoc sinh da thanh
thao mot Kién thic thanh phan (KC) cu thé, dua trén
chudi cau tra 10i dung/sai ctia hoc sinh cho KC do.
Céc tham s6 cia m6 hinh BKT bao gom: p(L0) (xac
suat ban dau da thanh thao), p(T) (xéc suét hoc), p(S)
(xac suat mic 16i) va p(G) (xac suat doan dang).

Khi hoc sinh tra 10i mét cau hoi, hé thong sé cap
nhat xac sudt thanh thao cua KC tuong tng. Qua
trinh nay duoc thuc hién bing cach tinh todn xac
suat moi dya trén xac suat trude d6 va két qua tra 1oi
(dung hay sai). Xac suét thanh thao nay duoc luu trix
trong moét vector thanh thao (mastery_vector), mot
tir dién anh xa mdi KC t6i xac suat thanh thao hién
tai cia né. Dua trén vector nay, mot diém thanh thao
(mastery score) dugc tinh toan cho mdi chu dé, cung
cap mot chi bao rd rang vé ndng luc hién tai ctua hoc
sinh va duoc truc quan héa thong qua biéu dé radar
(Hinh 1). Dt liéu tuong tac chi tiét, bao gom xéc suat
thanh thao trudc va sau khi trd 16i cing duoc ghi lai



trong file CSV (results_hs_b.csv) dé phuc vu cho viéc
phan tich va danh gia sau nay.

Tién d6 Hoc tap
Xin chdo, hs b!
Téng s6 sao:

Danh hiéu: Chuyén gia nang cao

Mifc dé Thanh thao Chii dé

Dién tich va Thé tich hinh hdp

Hinh Eing try dimg Dién tich wa Thé tich hinh lang try

Hinh hap chil nhél va Hinh ip phuong

Dién tich va Thé

Dién tich va Thé Hinh hop chirnhat

tich hinh hép tich hinh lang tru va Hinh lap
phuong

Hinh lang tru

ditng

(Ghi chii. Biéu do duoc tao ra tir h¢ thong hoc tap dé theo

déi tién do ciia nguoi hoc “hs b”).

Hinh 1: Biéu do radar thé hién mitc d6 thanh thao chi dé
cua hoc sinh

3.1.3. Co ché'thich iing dua trén BKT

Co ché thich tng cua hé thong hoat dong dua trén
mo hinh Bayesian Knowledge Tracing (BKT) dé ca
nhan héa 10 trinh hoc tép cho ting hoc sinh. Thay vi
st dung cac quy tic cting nhéc, hé thong dua ra cac
quyét dinh su pham dya trén xac suét thanh thao
cta hoc sinh d6i voi ting kién thac thanh phan (KC).

M®i khi hoc sinh tra 161 mot cau hoi, phuong thic
update_mastery sé duoc goi dé cap nhat xac suat
thanh thao (p_L_after) ctia KC tuong ting. Xac suat
nay duoc tinh toan dya trén xac sudt trude do (p_L_
before) va két qua tra 10i ctua hoc sinh (dung hodc
sai), st dung cong thiic cia moé hinh BKT.

Sau khi xac sudt thanh thao dugc cap nhat, hé
thong sé st dung thong tin nay dé dua ra quyét dinh
tiép theo. Vi dy, hé thong c6 thé:

Uu tién cac bai tap cho KC ma hoc sinh ¢6 xac
suét thanh thao thap nhat.

Cung cap cau héi c6 do kho thap hon dé cing c6
kién thac néu xéc sudt thanh thao cua mot KC giam
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xudng sau khi hoc sinh tra 10i sai.

Tang do kho hodc chuyén sang mot KC méi khi
xac suat thanh thao ctia hoc sinh da dat mtc cao.

Toan bd qua trinh nay dugc ghi lai chi tiét trong
file results_hs_b.csv, bao gom thoi gian, KC, két qua
tra 101 va xac suat thanh thao truéc va sau méi lan
tuong tac. Diéu nay khong chi giap ca nhan hoa trai
nghiém hoc tap ma con cung cdp mot ban d6 chi tiét
vé su tién bo cta hoc sinh, gitp gido vien dé dang
chan doan va hd tro hiéu qua hon.

3.2. T4 chikc thic nghiém

Muc dich thyc nghigm: Tién hanh thyc nghiém dé
déanh gia hiéu qua vé thiét ké cta hé thong.

Déi tuong tham gia: Mot mau thuan tién gom 8 hoc
sinh 16p 7 tai Truong Trung hoc co s6 Vo Truong
Toan da duoc moi tham gia.

Quy trinh t6 chitc: M&i hoc sinh tham gia duoc
hudng dan st dung hé thong Visuogeometry-trainer
dé luyén tap trong 2 tudn. Van dé dao dic nhu su
déng v ctia phu huynh va an danh dit liéu déu duoc
dam bao.

Thu thdp dir ligu: Dt liéu duogc thu thap thong qua
hai kénh gom nhat ki tuong tac ciia hé thong (System
logs) ghi lai toan bo qué trinh lam bai ctia hoc sinh;
mot phidu khdo sét truc tuyén duoc trién khai sau
khi két thic qua trinh thuc nghiém dé thu thap y
kién dénh gia ctia nguoi hoc.

4. Két qua nghién ctru

4.1. Phén tich khd ning cd nhin héa ciia hg thong

DPé minh hoa cho kha ning ca nhan héa (CH2),
ching toi tién hanh phan tich sau d liéu tuong tac
ctia mdt hoc sinh dién hinh. Biéu d6 trong Hinh 2 thé
hién su thay d6i xac sudt thanh thao ctia hoc sinh nay
déi voi bon don vi kién thite khac nhau.

Sur thay ddi xac sudt thanh thao ciia hoc sinh cho 4 don vi kién thirc

N o o
S 5 & 3
& & 5 & o

Hinh 2: Biéu do mo phdng sy thay doi xdc sudt thanh
thao ciia mot hoc sinh
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Phan tich biéu d6 cho thdy su khac biét o rét
trong qua trinh ti€p thu kién thac cua hoc sinh.

béi voi don vi kién thac hinh_hop_lap_phuong
(duong mau do), hoc sinh thé hién mot qua trinh
hoc tap hiéu qua, nhanh chéng dat dugc xéac suat
thanh thao ¢ muc cao va duy tri 6n dinh, cho thay
kha ning tiép thu kién thuc t6t. Tuong tu, véi don
vi kién thac dien_tich_the_tich_hinh_hop (duong
mau xanh), hoc sinh ban dau gdp doi chat kho khan
nhung nhanh choéng cai thién sau mot chudi cau tra
101 dung, khién xac suat thanh thao ting déu va tiém
can 1.0. Nguoc lai, v6i don vi kién thtc dien_tich_
the_tich_hinh_lang tru (duong mau cam), qué trinh
hoc tap c6 phan tha thach hon; hoc sinh tra 10i sai
nhiéu 1an, dan dén xac suat thanh thao c6 nhiéu bién
dong va ting cham hon. Cudi cung, quy dao cta
don vi kién thuc hinh_lang_tru_dung (duong mau
xanh 1a) phac hoa mét qua trinh hoc tap kho khan
nhat, dic trung bdi su bién dong dir doi va cac lan
sut gidm sau, phan dnh su chat vat va c6 thé 1a hiéu
1Am khéi niém ctia hoc sinh.

Xéc sudt thanh thao trung binh cao nhat thudc vé
Ki nang “Dién tich, thé tich hinh lang tru” (0.927),

Bang 1: Thong ké mo td vé xdc sudt thanh thao cho ting
ki nang

Gia tri Giatri  Doléch
trung binh trungvi chuan
Dién tich, thé tich 0.927 0.908 0.050
hinh lang tru
Hinh  hop, lap 0.872 0.921 0.214
phuong
Dién tich, thé tich 0.847 0.928 0.224
hinh hop
Hinh lang tru dang 0.780 0.837 0.234

Xac suat thanh thao trung binh ctia cac ky nang

Hinh Lang Tru Dung

Dien Tich The Tich Hinh Hop

Hinh Hop Lap Phuong

Dien Tich The Tich Hinh Lang Tru

0.0 0.2 0.4 0.6 08 10
Xac suat thanh thao trung binh

Hinh 3: Xc sudt thanh thao trung binh cia cic ki ning
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trong khi ki nang “Hinh lang tru dang” c6 gia tri
trung binh thap nhat (0.780).
So sanh xac suat thanh thao theo timg hoc sinh
Biéu d6 dudi day thé hién xac suat thanh thao cta
mdi hoc sinh d6i véi timg ki ndng,.

Xac sudt thanh thao theo ky nang cho ting hoc sinh

Xéc suét thanh thao

004
A B C D E F G H
Mahoc sinh

Hinh 4: Xdc sudt thanh thgo theo ki ning cho ting hoc
sinh

Mic du mot s6 hoc sinh c6 két qua tot trén tat ca
cac Ki nang (Vi du: hoc sinh C va G) nhung cting c6
nhiing trudong hop cho thdy su chénh léch 16n gita
cac ki nang.

Ddc biét, ki nang “Hinh lang tru ding” c6 su
phéan hoa 16n vé xac sudt thanh thao gitra cac hoc
sinh, v6i mot s6 hoc sinh c6 diém rat thap (Vi du: hoc
sinh B c6 0.30).

4.2. Phan tich két qud khdo sdt danh gid cia
nguoi diung

Két qua khao sat (CH3) cung cdp nhiing goc nhin
sau sic vé trdi nghiém cta ngudi hoc. Dit liéu phan
tich tir phiéu khdo sat cho thady nhing phan hoi rat
tich cuc vé tinh kha dung, mac d¢ hai long va hiéu
qua cta hé thong trong viéc hd trg hoc tap. Dit lieu
cho thay, hé thong c6 tinh kha dung cao va tao dugc
st htimg thd cho nguoi hoc. Cu thé, 100% ngudi tham
gia nhan thdy hé thong dé st dung, trong d6 62,5%
danh gia 1a “Rat dé st dung” va 37,5% la “Dé st
dung”. Tuong tu, mac do hai long ctia nguoi dung
rat cao, v6i 75% cho biét “Rat thich” va 25% cho biét
“Thich” st dung hé thong dé hoc tap. Nhimg két
qua nay cho thay giao dién va phuong thic tuong
tac cta hé thong dugc thiét ké phu hop, tao ra mot
trdi nghiém nguoi dung tich cuc.

Heé théng duoc nguoi dung danh gid 1a mot cong
cu hiéu qua trong viéc cung c6 kién thic. Mic du



théi quen tu hoc cta hoc sinh chua cao (50% chi
“Thuong xuyén” va 50% con lai chi “Thinh thoang”
hodc “Chi hoc trén 16p”), hé théng van duoc ghi
nhan 1a c6 tac dong tich cuc. Phan tich chi tiét cho
thay hé thong da giup cung c6 kién thac ¢ muc do
“Nhiéu” hodc “R4t nhiéu” trén tat ca cac ndi dung
duoc khao sat. Bang chua y, khong c6 bat ki nguoi
dung nao lua chon phuong an “Khong c6” tac
dung, cho thdy hiéu qua cdm nhén cua hé thong la
nhat quéan. Dit liéu ciing chi ra rdng, hé thong dac
biét hitu ich cho céc chu dé ma hoc sinh danh gia la
kho, Chéng han nhu “Hinh lang tru dang” va “Dién
tich, thé tich hinh hop”.

Dién tich va Thé Dién tich va Thé Hinh hép chirnhat

tich hinh hop tich hinh lang tru va Hinh lap
phucng

Hinh lang tru

ding

Hinh 5: Giao di¢n bang diéu khién thé hién mitc do thanh
thao cdc chui dé ciia hoc sinh

5. Thao luan

Céc két qua thu duoc da tra 10i mot cach thuyét
phuc cho cac cau hoi nghién cttu dat ra. Nghién
ctu da trinh bay thanh cong mot thiét ké hé thong
hoc tap thich tng toan dién, tir co so li thuyét su
pham (phan loai cau héi, phét trién nang luc) dén
nén tang ki thuat (mo6 hinh BKT). Phén tich d liéu
thuc nghiém da cung cdp minh ching rd rang vé kha
ndng ca nhan hoa cua hé thong, phtt hgp véi cac phat
hién trong cac nghién ctru tuong tu.

Diém khac biét ctia nghién ctru nay nim & viéc
trién khai va danh gia hé théng trong mot bsi canh
cu thé 1a moén Toan 16p 7 tai Viét Nam va voi mot cha
dé ddc thu la Hinh hoc truc quan. Nhiing phan hoi
tich cuc tir khdo sét cho thay tiém ning thuc tién cua
hé thong. Tuy nhién, nghién ctru van ton tai han ché
vé quy md mau nhé va thoi gian thyuc nghiém ngén.
Do do6, cac két luan vé hiéu qua can duoc dién giai
mot cach than trong.

Két qua nghién ctu mang lai nhiing y nghia su
pham quan trong. Bang diéu khién truc quan khong
chi 1a cong cu cho hoc sinh tu theo dai tién d¢ ma
con la mot cong cu chan doan manh mé cho gido
vién. Viéc st dung cong nghé nhu VisuoGeometry

Dinh Quéc Nam, Nguyén Thi Hing, Tran Ngoc Anh Thu

- Trainer c6 thé tao ra cac co hoi su pham moi, gitp
gido vién chuyén tur viéc day cdc quy trinh sang
thic day sy hiéu biét sdu sic vé khai niém (Pierce &
Stacey, 2010). Dya trén dit liéu nay, gido vién co thé
nhanh chéng xac dinh cac ca nhan hodc nhém hoc
sinh dang gap kho khan v6i mot Ki nang cu thé dé
t6 chtic cac hoat dong phu dao. Hon nita, hé théng
giap thac d?iy qué trinh hoc tap ty diéu chinh, noi
hoc sinh nhan thtic dugc diém manh, diém yéu cua
ban than.

Bén canh nhiing han ché da néu vé quy moé mau
va thoi gian, nghién ctu nay ciing d6i mét voi “van
dé khdi ddu nguoi” (Cold-start problem) cta mo
hinh BKT, khi cac tham s6 ban dau (p(L0), p(T),
p(S), p(G)) dugc thiét lap dua trén gia dinh thay vi
dit liéu thuc t&€ cta mot quan thé 16n. Mac du hé
thong van hoat dong hiéu qua, viéc tinh chinh cac
tham s6 nay tor mot tap dit liéu 16n hon trong tuong
lai sé gitp tang do chinh xac cia mo6 hinh. Huéng
phat trién tiép theo c6 thé bao gém viéc thuc hién
mot nghién ctru so sanh d6i chung (Controlled trial)
gitta mot nhom st dung VisuoGeometry - Trainer
va mot nhom hoc theo phuong phéap truyén thong
dé c6 nhing két luan vimg chic hon vé hiéu qua
hoc tap.

Link chtta toan bd du an: https;/github.com/
dgnam268-vtt/VisuoGeometry-Trainer

Link chua file CSV va tién d¢ hoc tap: https:/drive.
google.com/drive/folders/TW-_AOqbOE VasmclgXbs] XX
mfOEPBK907?usp=sharing

Link chtta bd cau hoi khao sat: https.//docs.google.
com/forms/d/e/1IFAIpQLSf7fOSSyXUJydNkKZ0xC6igX
b70xGjFIghOr7NO3PCOCgBFIlg/viewform ?usp=header

Link chtta du 4n VisuoGeometry-Trainer: https:/
github.com/dgnam268-vtt/VisuoGeometry-Trainer

Link hé thong: httpsy/dqnam268-vtt.github.io/
VisuoGeometry-Trainer/

6. Két luan

Nghién ctru da thiét ké, phat trién va danh gia
thanh cong hé thdng Visuogeometry-trainer. Két
qua cho thay, hé thong c6 kha ndng mo hinh hoa
tri thitc va ca nhan hoa 19 trinh hoc tap, dong thoi
duoc nguoi hoc dén nhén tich cyc. Cong trinh nay
da khdng dinh tiém ning caa viéc tng dung mo
hinh BKT dé xay dung cac cong cu hd tro day va
hoc moén Toan theo dinh huéng phat trién nang luc.
Céc huéng phat trién trong tuong lai bao gom: 1)
Tién hanh mot thuc nghiém ddi chimg ngau nhién
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v6i quy mo 16n hon dé dua ra nhiing két luan vimg
chéc hon vé hiéu qua; 2) Thu thap thém di liéu dé
tinh chinh cac tham s& ctia md hinh BKT; 3) Md
rong pham vi cta hé thong cho céc chu dé va khoi
lop khac.
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