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Tém tit: Hé thong goi y hoc tdp dong vai tré quan trong trong viéc hé tro' sinh vién ndng cao hiéu qua
on tap, dac biét doi véi cac moén thi trac nghlem Nghién cieu nay d@é xudat mét mé hinh goi Y cdu hoi trac
nghiém du"a trén thudt todn loc néi dung két hop véi phwong phap lap lai gidn dogn. H¢ thong dugc trién
khai trén nén tang ScoreUp, gitip cd nhén héa qud trinh 6n tdp ciia sinh vién, t6i wu héa viéc tiép thu kién
thic va ning cao két qua hoc tdp. Két qua thir nghiém trén sinh vién hoc mén Nhdp mén Cong nghé thong
tin tai Pai hoc Kinh té Quéc dan nham cdi thién kha nang ghi nhé va mirc dé hoan thanh bai tdp so véi
phirong phdp 6n tdp truyén thong.

Trr khod: hé th(fng 201y, loc noi dung, lap lai gian doan, hoc tdp ca nhan hoa

Abstract: Learning recommendation systems play a crucial role in supporting students to enhance
their review efficiency, particularly for multiple-choice exam subjects. This study proposes a question
recommendation model based on the Content-Based Filtering (CBF) algorithm, combined with the Spaced
Repetition (SR) method. The system is deployed on the ScoreUp platform to personalize students’learning
processes, optimize knowledge retention, and improve academic performance. Experimental results,
conducted with students taking the “Introduction to Information Technology” course at the National
Economics University, demonstrate improved memory retention and task completion rates compared to

traditional review methods.

Keywords: recommendation system, ontent-based filtering, spaced Repetition, personalized learning

1. bat vén dé

Trong nhiing nam gan ddy, sy phat trién manh
mé cta cong nghé sé d mo ra nhidu hudng tiép can
moi trong gido duc, dac bi¢t 1a trong viéc ca nhan
hoéa trai nghiém hoc tép cia sinh vién. Cac hé théng
hoc tap truc tuyén khong chi don thuan cung cap noi
dung ma con hd tro ngudi hoc thong qua cac cong cu
goi ¥, gitip ho tiép can kién thirc mot cach hiéu qua
hon. Trong bbi canh do, cac hé thdng goi y hoc tap
(Learning Recommendation Systems - LRS) ngay
cang dong vai tro quan trong trong viée tdi wu hoa
qua trinh hoc tap, dac biét 1a ddi v&i cac mon hoc
¢6 hinh thirc kiém tra tric nghiém. Cac nghién ctru
truge ddy da chi ra rang viéc on tap c6 hé thong gitip
sinh vién cai thién dang ké kha ning ghi nhd va vén
dung kién thtc.

Muc tiéu cta nghién ciru nay 1a phét trién va danh
gia hiéu qua cta mot hé théng goi y cau hoi tric
nghiém dya trén thudt toan loc ndi dung va phuong
phap 1ap gian doan nham hd tro sinh vién trong qua
trinh 6n tdp. Cu thé, nghién clru tip trung vao cic
van d¢é sau:

1Loi cam on: Ddy la nghién ciu dwoc tai tro thugc vé dé tai
ma so NEU2-2024.22 cua Dai hoc Kinh té quoc ddn.

14

o Xay dung m6 hinh goi y cau hoi tric nghiém két
hop gitra loc ndi dung va lap lai gian doan, giup sinh
vién tiép can cac cau hoi phu hop vai trinh do.

o Phan tich va danh gia hiéu qua cua hé théng
trong vi¢c nang cao ty I¢ hoan thanh bai tap, cai thién
kha nang ghi nhd va két qua hoc tép cta sinh vién.

o Hé thong ScoreUp dugc phat trién nhu giai
phap giai quyét nhimng van dé nay bang cach két hop
hai phuong phép goi y manh mé:

e Loc ndi dung (Content-Based Filtering - CBF):
H¢ thong phan tich dic diém cua timg cau hoi va
muc d6 hiéu biét cia sinh vién dé dé xuat cac cau hoi
phu hop voi kha nang ctua ho (Ghauth and Abdullah
2009).

e Lap lai gian doan (Spaced Repetition - SR):
Diéu chinh tan suat xuat hién cua cau hoi dya trén
mirc do thanh thao ciia sinh vién, gitp tdi wu hoa qua
trinh ghi nhé dai han (Settles and Meeder 2016).

Hg¢ thong nay dugc thir nghiém trén sinh vién hoc
hoc phan Nhap mén Coéng nghé thong tin cho cac
sinh vién hoc nganh “Cong ngh¢ thong tin” “Khoa
hoc may tinh”, “K§ thuat phdn mém”, “An toan thong
tin”, “Hé thong thong tin quan 1y va “Marketing s6”
tai Pai hoc Kinh t& Qudc dan, voi muc tiéu danh gia
hiéu qua ctia mé hinh goi y trong viéc hd trg 6n tap
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va nang cao két qua hoc tap.

2. N§i dung nghién ctru

2.1. Co 56 Iy thuyét

2.1.1. H¢ théng goi y trong gido duc

Hé théng goi y 14 mot cong nghé quan trong dugc
ung dung rong rai trong cac linh vyc nhu thuong
mai dién tu, dich vu phat truc myén va mang xa hoi.
Trong gido duc, cac h¢ théng nay dong vai tro quan
trong trong viéc ca nhan héa ndi dung hoc tép, gitip
sinh vién tiép can thong tin phu hop vdi trinh d6 va
nhu cdu hoc tap cua ho. Cac nghién ctru trude day da
cho thay rang hé thong goi v c6 thé hd tro sinh vién
Iva chon khoa hoc, tai liéu tham khao va tham chi la
bai tap phu hop, tir d6 gitip nang cao hié¢u qua hoc tap
va t6i vu hoa qua trinh tiép thu kién thirc.

He¢ théng go1 y trong gido duc co thé chia thanh
nhiéu loai khac nhau, trong d6 phd bién nhét 1a goi y
khoa hoc, goi y tai li¢u hoc tap va goi y cau hoi tric
nghiém. Viéc ap dung cic hé thong nay gitip cai thién
trai nghiém hoc tip cua sinh vién, gitip ho dé dang
tiép can véi cac tai liéu hodc bai tap phu hop thay vi
phai tim kiém thu cong.

2.1.2. Loc noi dung (Content-Based Filtering -
CBF)

Loc ndi dung (Content-Based Filtering - CBF) 1a
mot phuong phap goi ¥ phd bién, hoat dong dua trén
dic diém cua ddi twong can goi ¥ thay vi dua vao dit
liéu cua nhitng nguoi dung khac (Adam, Zulkafli et
al. 2017). Trong linh vyuc gido duc, phuong phap nay
thudong duogc sit dung dé ca nhan hoa ndi dung hoc
tap, dam bao rang sinh vién duoc tiép can voi nhitng
cau hoi hodc tai liéu ¢6 lién quan mat thiét dén noi
dung ho da hoc truée d6. Nguyén tic chinh cua CBF
1a phan tich dic diém cua timg ciu hoi, sau d6 so
sanh chung vaéi lich st hoc tap cia sinh vién dé tim
ra cac ndi dung twong dong (Ghauth and Abdullah
2009).

Cac hé théng loc dua trén ndi dung sé st dung
thong tin hodc danh gia ma nguoi dung da cung cép
dé phan tich va dé xuat nhitng ndi dung c6 mirc do
trong dong cao nhét voi danh gia trude do (Adam,
Zulkafli et al. 2017). Ching thuong c6 ba thanh
phin chinh, bao gdm bd phén tich ndi dung (Content
Analyzer), bd tao ho so nguoi hoc (Profile Learner
— Generator va bd loc (Filtering Component). Trong
do, bo phan tich ndi dung thu thap dir li¢u tur nhiéu
ngudn va trich xuit dic trung dé biéu din cac muc.
B6 hoc hd so sir dung k§ thut hoc may dé phan tich
va tong quat hoa dir liéu ngudi ding, tao hd so dua
trén s& thich va lich sir trong tac. Cudi cing, thanh
phan loc st dung hd so nay dé xac dinh va dé xuét
cac muc pht hop nhit véi nguoi ding.

2.1.3. Lap lai gian doan (Spaced Repetition - SR)
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Theo Baird (1907) va 1y thuyét duong cong ling
quén (Forgetting Curve), viéc xem lai ghi chép sau
khi hoc 1a t&i wu cho viée 6n tap va gitp giam luong
kién thirc bi quén. Hau hét thong tin méi s& bi ling
quén sau lan dau tiép xuc, vi vay chung can dugc 6n
tap thuong xuyén dé c6 thé ghi nhd lau dai. Phuong
phap hoc gidn cach (hoc trong nhidu 1in, mdi lan
dién ra trong mot khoang thoi gian ngin) gitp con
ngudi ghi nhd hiéu qua hon phuong phap hoc don
trong mot lan. Viéc 6n luyén 1ap di 1ap lai sau mot
thoi gian nghi nhit dinh da dugc Ebbinghaus (2013)
ghi nhan 1an dau tién qua céc thi nghiém ghi nhé tir
vung moi voi hiéu qua o rét.

Mot s6 md hinh sir dung phuwong phap Spaced
Repetition bao gdm md hinh cua Pimsleur (1967) va
cua Leitner (1991) da tré nén phd bién. M6 hinh cta
Pimsleur st dung mdt phuong phap dugc goi la “6n
tap voi khoang nghi ting dan”, trong dé kién thirc
moi dugce gidi thi¢u va on luyén theo moét lich trinh
¢b dinh; tuy nhién, chinh didu nay khién hé thong
khong thé dugc ca nhan hoa, cu thé 1a tuy chinh
theo nang lyuc thyc té cta nguodi dung. M6 hinh cta
Leitner di c6 cai tién dang ké so v6i mo hinh cua
Pimsleur, cu thé 1a viéc khoang cach on tap cua cac
phan kién thirc duge diéu chinh ting/giam phu hop
v6i két qua cta nguoi hoc véi nguyén tic: phan kién
thirc dwoc ghi nhé mot cach chéc chin sé co khoang
nghi dai hon, trong khi cac phan kién thirc bi quén s&
xudt hién thuong xuyén hon.

2.2. Phwong phap nghién cvuu

Nghién ctru thyc hién két hop hai ky thuat CBF
va SR dé xay dung mé hinh goi ¥ cac ciu hoi tric
nghiém va tich hop vao hé théng ScoreUp. Dua
trén dir liéu cua ngudi ding twong tac véi hé thong
ScoreUp dé danh gia hiéu qua cia mé hinh két hop.

2.2.1. M6 hinh goi ¥ cdu héi trac nghiém

2.2.1.1. Thudt toan Content-Based Filtering

H¢ théng st dung thuat toan Regression dé xay
dung md hinh @i cho mdi hoc sinh. M6 hinh nay dua
trén cap dit liéu gdbm vector dic trung ciia cau hoi va
danh gia cua hoc sinh véi cau hoi d6. Muc do phu
hop ctia mot bai tap méi ddi voi mot hoc sinh 6 thé
duoc biéu dién dudi dang mdt mo hinh tuyén tinh:

Yman = EmWn + b,

Trong do:

e Xy 1a vector dac trung cua bai tap m.

o Wy la vector hé s6 diac trung cho sé thich va kha
nang cua hoc sinh 7.

e by, 1a bias ca nhan hoa cho hoc sinh .

Xét mot ngudi hoc thir n bat ky, néu ta coi training
set 1a tap hop cac thanh phan di dugc dién cua yn,
ta s& xdy dyng ham mat mat twong ty nhu Ridge
Regression nhu sau:
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Trong d6, 1a s6 luong cac bai tap ma ngudi hoc
thir n da danh gia hodc hé thong da tinh toan.

2.2.1.2. Thudt toan Spaced-Repetition

Trong hé théng ScoreUp, thuat toan nay duoc ap
dung theo mo hinh Leitner System, gitip hoc sinh 6n
tap bai tap phu hop véi tién do hoc tap cua ho. Dé xac
dinh mtrc d can on tdp cua mot cau hdi, hé théng
st dyung ham F(missed) nham do ludng tan suat hoc
sinh tra 101 sai (Pham, Chen et al. 2016):
Frissea = 4*My+ 2xMy_1 + My, + Mbefore

Trong do:

M. =1 néu ngudi hoc tra 10 sai ¢ lan thir thy i,
nguoc lai Mi=0.

M,,,.=1 néu trong ba lan lam gan nhat c6 it nhat
mot lan trd 101 sai, ngugc lai bang 0.

Néu s6 lan lam bai n < 3, thi M, = M,

Gia tri F.0 nam trong khodng tir -1 dén 8§, trong
do6 -1 1a gia tri mac dinh cho cac cau hoi chua dugc
lam. Gia tri cang cao, cdu hoi cang can duoc xuat
hién thuong xuyén hon trong qua trinh 6n tap.

2.2.2. Thiét ké va xdy dung hé thong goi y

Hé thong goi y cau hoi tric nghiém dugc phat trién
dudi dang Website hoc tap ScoreUp. Website gdom ba
giao dién chinh: Luyén tap, Goi y va Dashboard.
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Hinh 3. Giao dién luyén tdp voi cau hoi goi y

Khi sinh vién bat diu mot bai kiém tra, hé thong
khoi tao phién lam bai va luu trlt thong tin nhu thoi
gian bit dau, téng s6 cau hoi, do kho trung binh.
Trong qué trinh 1am bai, mdi l4n sinh vién chon dap
an, hé thong thu thap dit liéu chi tiét, bao gdm ma cau
hoi, cau tra 101 cua sinh vién, dap an dang, thoi gian
trd 10i, d6 khé ciia cau hoi, va chu dé kién thuec.

. . Danh sach céu hoi

'g 901y

e ™

Sinh vién tra |& cau .
hoi tréc nghiém trén Thuét todn C;EE: g)::ed
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D
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Hinh 4. So d6 luéng hoat déng ciia hé thong goi ¥
2.2.3. Thu thdp va xu Iy dir liéu
Céc thong tin thu thap bao gdm két qua tra 10i
dung hay sai, thoi gian phan hoi cho timg cau hoi,
cling nhu viéc danh ddu cau héi yéu thich hodc bo
qua. Nhiing dir liéu nay khong chi phan anh mirc d
hiéu biét cua sinh vién ma con cung cp céc tin hiéu
an vé so thich va phong cach hoc tap ctia ho. Khi sinh
vién tra 101 tung cau hoi, h¢ théng luu lai dir liéu véi
nhiing thudc tinh sau: o
Bang 1. Thugc tinh dir liéu dwoc luu triv sau moi lan sinh
vién tra loi cdu hoi

Thugc tinh Mb ta Vi du
user_id ma nguoi hoc 669d16e11d
course_id ma khoa hoc c3a788eb3 114711973

knowledge_concept |pham tri kién thitc | may-tinh-dien-tu

exercise_id ma bai tap 4¢72bb94-7b5a-475a
score diém 1
time_cost thoi hoc gian lam bai {2500 (ms)
answered nguoi co tra 101 hay | True
khong
bookmarked nguoi hoc cé danh True

dau cau hoi khong

2.2.3.1. Chudn bi ma trgn déanh gid
Dé cung cap cac de xuat bai tdp phu hop vdi tung
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ngudi hoc, hé théng goi ¥ can xay dung mot co sé dit
liéu vé muc do tuong thich gitra hoc vién va cac bai
tap. Co so dir licu nay dugc td chuc dudi dang ma
tran danh gia (utility matrix), trong d6 mdi phan tir
phan anh mac d¢ phu hop gitta mdt hoc vién va mét
bai tap cu thé (Ho, Le et al. 2023).

Ma tran danh gia 1a mét bang c¢6 hang la cac hoc
vién va cot 1a cac bai tap. Mdi 6 trong bang thé hién
muc do phu hop gilra hoc vién va bai tap, duoc xac
dinh dya trén phan hdi ciia hoc vién. Mot s6 6 ¢o thé
tréng do chua c6 dit liéu danh gia.

Hé thong goi ¥ bai tap hoat dong bang cach du
doan gia tri tai cac 6 chua c6 di ligu, tuc la dién vao
nhitng déu “?” bang cach phén tich xu hudng dénh
gi4 cua nhitng ngudi hoc khac c¢6 dic diém twong
tu. Didu nay tuong tu voi cach cac hé théng dé xuét
phim hoac bai hat hoat dong, nhung ¢ day, thay vi
phim hodc bai hat, ching ta dang lam viéc voi bai tap
va muc d6 phu hop cia ching véi nguoi hoc.

Dé xay dung ma tran danh gia, nghién ctru nay thu
thap va xu ly dir liéu danh gia mac do phu hgp cia
cac bai hoc hodc bai tap vdi nguoi hoc. Tuy nhién,
thay vi chi dua vao cac danh gid chu dong (explicit
ratings) nhu s6 sao ma ngudi hoc cho, nghién ctru nay
con tinh toan danh gia ngam (implicit ratings) dua
trén hanh vi ciia ho (Jawaheer, Weller et al. 2014).

Cong thirc tinh diém danh gia ngdm:

rate =1+ 1, + 13

Trong do:

o1y € [0,1]: Thoi gian lam bai cang dai chimng t6
ho thyc sy suy nghi va co gang giai quyét bai toan.

o 15 € {0,1}: Piém giam néu hoc sinh bo qua bai
tap.

e 13 €[0,1]: Piém tang néu hoc sinh chu dong
danh dau bai tap.

H¢ thong cap nhat danh gid vao co s dir liéu,
gitip t6i wu hoa chat lugng goi ¥ va phan anh chinh
xac muc do phu hop cua bai tap voi nguoi hoc.

2.2.3.2. Xay dung vector ddc trung cua cau hoi

Mo6-dun cau hoi dong vai tro quan trong trong hé
thong goi y bai tap, biéu dién thong tin cu hoi qua
vector dic trung dé hd tro ra quyét dinh. Vector nay
gdm céc thanh phan chinh:

e Pham tru kién thirc: Mdi bai tap duoc ma hoa
bang phuong phap One-Hot Encoding dé biéu dién
pham tru kién thirc.

e DO kho: Tinh toan dua trén d6 chinh xac cua
hoc sinh, chia thanh hai nhém: nhom diém cao (top
27%) va nhém diém thap (dudi 27%) (Tzeng, Huang
et al. 2023). P9 kho dugc xéc dinh bang trung binh
cOng gilra do chinh xac cta hai nhom, theo phan bd
chuédn Kelley.

Cong thirc tinh do chinh xac cta bai tap:
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Trong do:

o Reorrect 13 d6 chinh xac cua bai tap.

e C; 12 sb cau tra 10i dung cta hoc sinh i trong
bai tap.

o A; 1a tong sb ciu tra 1oi cia hoc sinh i trong
bai tap.

2.2.4. Danh gia hiéu qua mo hinh

2.2.4.1. banh gia hiéu qud mé hinh Content-
Based Filtering

Dé danh gia do chinh xac cuia hé théng goi ¥ cau
hoi tric nghiém dya trén thudt toan Content-Based
Filtering (CBF), chung t6i st dung hai chi s6 phd
bién trong linh vuc danh gia hé théng goi ¥: Root
Mean Square Error (RMSE) va Mean Absolute Error
(MAE). Ngoai ra, hé thong ciing sir dung cac chi s6
nhu Precision@K, Recall@K, F1-Score@K dé do
lwong mirc do phu hop cua cac cau hoi dugc goi y.

2.2.4.2. Panh gid hiéu qud mé hinh két hop Con-
tent-Based Filtering va Spaced-Repetition

Ti 1¢ hoan thanh cac cau hoi trac nghiém duoc
goiy lati1¢ gilra tong s cau hoi sinh vién da tra 10i
va tong sd cau hoi ma sinh vién dugc goi ¥ (Tzeng,
Huang et al. 2023)
T6ng s6 cAu hoi dwoc tra L

Ti 1é hoan thanh cac cAu héi = —; —— —
Tong so ciu hoi duoc goiy

Dir liéu duogc thu thap thong qua bang khao sat
v6i thang do Likert 5 diém, trong do sinh vién danh
gia muc do ddng ¥ ciia ho dbi véi cac phat biéu lién
quan dén ting bién s6 cia TAM. Sau khi thu thap dit
lidu, két qua duoc phan tich bang cac phuong phap
thdng ké dé kiém tra mdi quan hé giita cac bién.

2.3. Két qud va thdo ludn

Hoc phan trién khai thi diém Nhap mén CNTT
dugc giang day trong 15 tudn c6 ngan hang cau hoi
14 507 cau hoi trac nhiém thudc 31 chi dé khac nhau.
Dén cubdi ky hoc, hé thong da thu thap dugc di liéu
cua 362 sinh vién véi 122887 luot lam bai. Dua vao
du li¢u thu dugc, nhom nghién ciru thuc hién danh
gia mo hinh Content-based Filtering néi riéng, mo
hinh két hgp CBF va SR n6i chung, dong thoi khao
sat ¥ kién cua nguoi ding.

2.3.1. Panh gia hiéu qua mo hinh Content-based
Filtering

He¢ thong goi ¥ cau hoi trac nghiém sir dung thuat
toan Content-Based Filtering (CBF) dé ca nhan hoa
dé xuét dua trén ndi dung cau hoi (chu dé, do kho,
kién thirc) va hd so hoc tap cua ngudi ding. Két
qua danh gia cho thiy RMSE = 0.7731 va MAE =
0.1195, phan 4nh d¢ sai s6 thip va su phu hop cao
giita cAu hoi dé xuat va nhu ciu thyc té. Tuy nhién,
chénh léch gitra RMSE va MAE cho thiy h¢ thong
chwra hoan toan t6i wu do hai han ché: (1) CBF khong
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khai thac hanh vi ngudi dung khéc, nén thiéu tinh da
dang, va (2) khé phan biét cac cau héi tuong ty khi
ngudi hoe can ni dung thir thach hon.

Bang 2. Ket qua cac thang do danh gia hiéu suat ciia moé hinh
Precision@10 Recall@10 F1-Score@10

0.920 0.745 0.764

Hé¢ thong dat Precision 0.921, tirc 92.1% céc cu
hoi duge dé xuat phu hop v6i nguoi hoc, cho thiy do
chinh xac cao. Tuy nhién, Recall chi & mtc 0.745,
nghia 1a h¢ thong bo s6t khoang 25.5% cau hoi c6
lién quan, co thé do wu tién cac cau héi c6 mic do
lién quan cao hon. F1-Score dat 0.764, phan anh sy
can bang nhung vin nghiéng vé do chinh xac hon 1a
muc do bao phu. Do do, hé¢ théng can cai thién Recall
dé tang kha nang kham pha ndi dung va cung cap cac
dé xuét da dang hon, tdi wu gitra d§ chinh xac va mirc
d6 bao phu nham hd tro hoc tap toan dién hon.

2.3.2. Danh gia ti I¢ hoan thanh cdu hoi dwoc goi
¥ ciia mé hinh két hop

C6 mét sb sinh vién ¢6 ECR thap (dudi 0.3), thé
hién réng ho khong thyc hién nhiéu cau héi mac du
da duogc hé théng g0o1y. Nguoc lai, cling c6 mot nhom
sinh vién c¢6 ECR rat cao (gan 1.0), chtng t6 ho da
hoan thanh hau hét hodc toan bd s cau hoi duoc dé
xudt. Piém tip trung cao nhit cia phan phdi nam
trong khoang 0.6 - 0.7, nghia 1a da phan sinh vién ¢
xu huéng hoan thanh tir 60% dén 70% sb ciu hoi.

ECR Group Distribution

ECR>=0.75

ECR <0.25

0.25 <= ECR < 0.5

0.5 <=ECR <0.75

Hinh 5. Biéu dé phdn bé ti 16 hodn thanh cdu héi dicge goi
Y (ECR)

2.3.3. Két qua khao sat y kién ciia nguoi diing vé
hé thong

Két qua khao sat cho thiy 85% ngudi dung danh
gid mtre d6 phu hop cta cau hoi 1a 4 hodc 5 trén thang
diém 5, cho thdy thuét toan dé xut da hoat dong hiéu
qua trong viéc ca nhan hoa ndi dung. Ngoai ra, 80%
nguoi ding khing dinh hé thong giap ho ghi nho
kién thirc 1au hon, diéu nay ching minh rang ki thuat
goi ¥ da ¢o tac dong tich cuc dén qua trinh hoc tap.
Tuy nhién, chi 75% nguoi ding danh gia hé thong
dé str dung, nghia 1a van c6 25% gip kho khin trong
viéc twong tac voi hé théng, ddc biét 1a nhom nguoi
mai st dung.
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3. Két luan

Nghién ciru nay da xay dung va danh gia hé théng
goi ¥ cdu hoi tric nghiém dya trén mo hinh goi y
két hop giita thuat toan loc ndi dung (CBF) va lap
lai gian doan (SR) nhidm t6i wu héa qua trinh on tap
va ca nhan hoéa hoc tap. Su két hop gitta CBF va SR
gitip hé théng goi ¥ cau hoi vira ¢4 nhan hoa ndi dung
hoc tap, vira t6i uu hoa qua trinh ghi nh¢ dai han, tr
d6 nang cao hiéu suét hoc tap cua sinh vién mot cach
toan dién. Két qua thyc nghiém cho thdy hé thong cai
thién kha nang ghi nh¢ dai han, ting ty 1¢ hoan thanh
cau hoéi va nang cao hi¢u suét hoc tap. Tuy nhién, dé
nang cao trai nghiém nguoi dung, can cai tién kha
nang kham pha ndi dung va tang cuong tinh than
thién trong giao dién hé thong.
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