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Tém tit: Cdc hé théng hoc tdp thich img théng thiong danh cho chitmg khé doc thirong
s dung mo hinh suwa 16i, khdc phuc cac 16i doc & mire do bé mat thong qua thwc hanh lap
di ldp lai, diéu nay cé nguy co gidi quyét cdc triéu chimg thay vi nguyén nhéan co ban ciia
chiing. Nghién ciru nay gici thiéu mét hé thong hé tro hai giai doan mdi, dwa trén web, lién
két cdc 16i quan st dwoc véi cdc thiéu hut kj nang nén tang. Hé thong dau tién xdc dinh cdc
16i doc (Giai dogn 1), sau do su dung mot cong cu dw doan dé dwa ra gid thuyét vé cac diém
yéu ky ndng twong ing, dwoc xdc minh théng qua cdc danh gid vi mé c6 muc tiéu (Giai doan
2) trudc khi tao ra mot 1o trinh can thiép chinh xdc. Hiéu qua cua moé hinh nay da dwoc danh
gid trong mét nghién citu so bg véi sdu hoc sinh gdp khé khan vé doc. Két qua cho thdy su
cdi thién dang ké vé hiéu sudt doc tong thé. Hon nita, ho so kj nang ciia ngueoi hoc cho thdy
sw tién bg ré rang va dang ké trong cdc ky ndng nén tang cu thé dwoc xdc dinh la yéu, chang
han nhu phan biét thanh diéu va nhdn thiec am vi. Nhitng phdt hién nay cho thcfy khuén khé
chan dodn hai giai doan la mt phwong phdp tiép cdn hiéu qua hon va co ban la vitng chdc
hon dé khdc phuc chitng khé doc so véi cac mé hinh siva 16i truyén thong.

Tir khéa: hoc tdp thich vmg, 16i bé mat, chitng khé doc, can thiép

L. bat van dé 2003). Mot dic diém ndi bat cua tinh trang

Ching kho doc, mot dang khuyét tat nay la mot nguoi c6 tri thong minh va kha

hoc tap ¢6 ngudn gbe than kinh sinh hoc,
duoc dinh nghia l1a nhiing kho khan déang
ké trong viéc nhan dang tur, ddnh van va
gidi ma chinh xac va/hoac troi chay (Lyon,

!'Truong Pai hoc Su pham Ha Noi

nang hoc hoi tét van gip phai van dé doc,
ngay cd khi ho da nhan dugc sy huéng dan
giang day hiéu qua. Chung kho doc biéu

hién khong dong nhat, voi cac ho so ca



nhan thé hién nhimg khiém khuyét khac
nhau trén cac linh vuc co ban nhu xu ly
am vi hoc, tbc do xtr Iy va ma hoa chinh
ta (Peterson, 2015). Do do, mot phuong
phap su pham théng nhat tré nén khong
hiéu qua, thiét 1ap nhu cAu quan trong vé
cac bi¢n phap can thi¢p dugc ca nhan hoda
pht hop v6i hd so nhdn thic riéng biét
ctia mdi nguoi hoc dé dat duoc su khéc
phuc c6 y nghia va hiéu qua (Hall, 2022),
(Vellutino, 2004).

Cac tng dung hoc tdp dugc tang
cuong cong nghé, dic biét 1a hé thong hoc
tap thich ng (adaptive learning system -
ALS), da ndi 1én nhu mot cong cu chinh
dé hd tro tré em mic ching kho doc. Cac
hé thong nay mang lai nhitng loi thé riéng
biét, chang han nhu cung cép phan hoi
ngay lap tic, c6 hd tro va didu chinh tdc
d6 giang day theo nhu ciu cua timg ngudi
hoc (Alghabban, 2023). Bit chap nhimg
loi ich ctua ching, mét han ché chung van
ton tai trong logic chan doan va khic phuc
co ban cua chung. M6 hinh chu yéu lién
quan dén viéc st dung danh gia dé lap
danh muc céc 18i doc cu thé cua tré - ch'fmg
han nhu phat am sai hodc bo sot. Dya trén
tan sudt va ban chat cta nhiing 15 quan
sat dugc nay, mdt 1o trinh can thiép duogc
xdy dung, bao gdm 1a cac bai tap lap di lap
lai duoc thiét ké dé khic phuc cac tir hodc
thanh phan ngit 4m cu thé bj doc sai (Rello
L. a., 2014). Mic du cach tiép can nay c6
thé ¢6 loi, nhung vé co ban nd nhim vao
cac triéu chimg hon 13 nguyén nhan gbc
1& (su thiéu hut k¥ ning nén tang co ban).

Mic du ¢6 nhiéu phuong phap khac
nhau dé cai thién viéc c4 nhan héa can
thi€p, nghién ctru trudc day cua chung toi
da déng gop mot budc tién cu thé trong
linh vuc nay. Chung t6i di phat trién mot
thudt toan thich tmg ning cao gitp diéu
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chinh d¢ kho khong chi dua trén hiéu suat
cua nguoi hoc ma con dua trén cac thude
tinh cau hoi noi tai, chéng han nhu ngir
canh va dinh dang trinh bay (Thi Quynh
Hoa Nguyen, 2025). Phuong phap tiép can
da thudc tinh nay cho phép duy tri chinh
xéac hon ving phat trién gan nhat (Zone of
proximal development - ZPD) cua nguoi
hoc bang cach cho phép hé thong phan
biét gitta mot thiéu hut khai niém cot 16i
va mot kho khan vai céch trinh bay cua
nhiém vuy. Tuy nhién, bat chap sy d6i méi
nay trong cach hé théng thich tmg, logic
co ban ctia n6 van phu hop véi mo hinh
stra 161 chu dao: né van dua vao mot bai
kiém tra ban dau dé xac dinh cac 13i doc,
sau d6 duoc khic phuc thong qua thuc
hanh ¢6 muc tiéu trén cac muc cu thé do.
Nghién cuu hi¢én tai cai tién mo
hinh truéc d6 bang cach gidi thiéu mot
khudén khé chan doan hai giai doan méi
duoc thiét ké dé thu hep khoang cach giira
viée xac dinh 131 va phat trién k¥ ning nén
tang. P61 méi cot 16i 1a viéc chuyén doi
bai kiém tra phat hién 16i ban dau tir mot
thudc do hiéu suit don gian thanh mot
cong cu dy dodn. Trong mo6 hinh maéi nay,
cac 161 doc & muc bé mit duge xac dinh
trong giai doan dau tién dugc phan tich dé
du doan nhimg ky ning nén tang cu thé
nao, ché“ing han nhu nhan thirc am vi, su
tuong tng gitra chir cai va am vi hodc am
tiét (Snowling, 2000), (Castles, 2018). Du
doén nay sau do6 kich hoat mot danh gia
thr hai, c6 muc tiéu tap trung hoan toan
vao nhitng diém yéu k¥ nang bi nghi ngo.
Do d6, mot 19 trinh can thiép chi tiét dugc
tao ra, dugc hi€u chinh theo trinh d6 thanh
thao da dugc danh gid cta nguoi hoc ddi
v6i cac ky nang cu thé can thiét dé ngin
ngtra cac 16i duoc xac dinh trong bai kiém
tra dau tién. Cach tiép can nay chuyén
d6i mo hinh can thiép tir sira 16i phan tmg
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sang xay dung k¥ nang chu dong, hira hen
mot phuong phép hiéu qua hon va co ban
hon dé khéc phuc chung khé doc.

Bai viét gdm nam phan chinh. Phan
II trinh bay tong quan cac cong trinh lién
quan va phan tich han ché ctia cac phuong
phép chan doan, can thiép hién c6. Phan
III mo ta phuong phap luan, kién tric hé
thdng va quy trinh chan doén hai giai doan
duoc dé xuat. Phan IV trinh bay két qua
thuc nghiém va phan tich hiu qua cia hé
théng. Cubi cing, phan V dua ra két ludn,
tom tit cac dong gop chinh va dinh hudng
nghién ctru trong tuong lai.

I1. Céong trinh lién quan

Dé thiét 1ap co so 1y ludn cho mo
hinh hai giai doan duoc dé& xuit trong
nghién ciru ndy, phan nay s& xem xét mot
s6 thanh phén chinh cta dé xuat.

2.1. Cdc loai hé théng hoc tdp thich
eng danh cho tré méc chitng khé doc

Cac Hé théng Hoc tap Thich Ung
(ALS) hién c6 cho chimg kho doc c6 thé
dugc phan loai theo co ché thich ung cot
161 cta chiung. Mot phuong phép cong
nghé pho bién 1a mé hinh thich tng dira
trén quy tic, hoat dong dua trén logic xac
dinh dugc diéu chinh béi cac dicu kién
“néu-thi” duoc xac dinh trude. Vi du, mot
hé théng 6 thé duogc lap trinh dé dua ra
mot nhi€ém vu don gian hon sau khi nguoi
hoc tra 10 sai mot s6 cau hoi lién quan dén
mot am vi cu thé (Yildirim, 2021). Mic du
cac hé théng nhu vay minh bach va tuong
dbi d& trién khai, nhung cdu tric clng
nhic ctia ching thudng khong du linh hoat
dé phu hop véi 19 trinh hoc tap phure tap va
da dang ctia tré mac ching kho doc.

Céac hé théng tinh vi hon st dung
may hoc va tri tu¢ nhan tao dé dat duoc
muc d6 cd nhan héa cao hon. Cac mo

hinh x4c suét, chiang han nhu Bayesian
Knowledge Tracing (BKT), suy ra muc
d6 thanh thao mdt k¥ nang cia nguoi hoc
bﬁng cach lién tyc cap nhat niém tin dua
trén hiéu suat, cho phép tao ra cac 19 trinh
hoc tap nang dong va mang tinh du doan
(Lyytinen, 2023). Ttr goc d6 su pham, ALS
hidu quéa thuong tich hop cac chién luoc
dira trén bang ching. Ching bao gdm céc
can thiép da giic quan co cdu tric, dong
thoi kich hoat cac con duong thinh giac,
thi giac va van dong (Hall, 2022), cung
v6i cac yéu t6 tro choi hoa duoc thiét ké
dé tang cudong dong luc va su tham gia cia
nguoi hoc (Vonthron, 2024)

2.2. M6 hinh “Sira 16i” chii dao va
nhitng han ché ciia né

Bit ké muc do tinh vi vé mat ky
thuat hay phuong phap su pham, mgt han
ché chu yéu cua cac hé thdng hién c6 1a
viéc phu thudc vao mé hinh sua 16i bé
mat. Trong md hinh ndy, mot danh gia ban
dau duoc st dung dé phan loai cac 16i doc
cu thé-vi du, doc nham céc van ¢6 Am cudi
tuong tu nhu doc “lan” thanh “lang” hoac
doc sai thanh di¢u nhu “sita” (thanh ngd)
thanh “stra” (thanh héi) (Pham, 2020).
Sau do, hé théng tao ra mot 10 trinh hoc
tap khic phuc, bao gdm cac bai tap luyén
tap va bai tap lap lai duoc thiét ké dé stra
cac 13i cu thé d3 duoge x4c dinh nay.

Mic du phuong phap niy cé thé
mang lai sy cai thién cho cidc muc da
luyén tip, nhung vé co ban né chi gi¢i han
& viée giai quyét cac tridu chung cua kho
khan doc hiéu hon 14 nguyén nhén sau xa
ctia n6. Mot mé hinh sira 16i thuong khong
thé chuyén huéng chian doan tir mot méd
hinh 13i bé mét-chéng han nhu “Mot duora
tré thudng xuyén doc nham 1an gitra “ban”
va “bang” c¢6 thé khong chi don thuan can
luyén tap hai tir riéng 1¢ ndy, ma can mot



su can thi€ép cd muc ti€u vao kha nang
phan biét hai 4m vi phu 4m cubi /n/ va
/n/. Mot md hinh chan doan chi tap trung
stra 181 bé mat sé& that bai trong viéc thuc
hién budc nhay suy luan nay-tir mot chudi
cac 161 doc bé mit sang mot khiém khuyét
cot 161 trong k¥ ning nhan thic ngir Am”
(phonemic awareness) (Pham, 2020). Do
do6, bang cach tap trung can thiép vao ban
chat cua 151, cac hé théng nay c6 nguy co
thiic ddy viéc hoc thudc long hon 1a phat
trién cac k¥ ning giai ma tong quat can
thiét cho viéc doc troi chay (Snowling,
2000). Do d6, can thiép két qua 1a khong
hiéu qua, vi n6 khong nham vao gdc ré cia
van dé, ma néu dugc giai quyét, co thé giai
quyét dong thoi mot loat cac 161 bé mat.
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Mic du cac hé thong hién tai da co
nhiing tién bo trong cach thich ung véi
do kho va cach trinh bay ndi dung (vi du:
nghién ctru trude day cua chung t6i vé
thich ung da thudc tinh (Thi Quynh Hoa
Nguyen, 2025)), nhung ching van chua
phat trién du vé nhiing gi chung thich
mg. RS rang 1a can mot khudn khod chan
doan vuot ra ngoai viéc stra 16i phan tng
dé chuyén sang mot mé hinh danh gia ky
nang chu dong.

III. Phwong phap, vat liéu
nghién ciru

3.1. Kién triic h¢ thong

H¢ théng dé xuit dwoc minh hoa
trong Hinh 1 bao gém ba 16p: 16p trinh
bay, 16p tng dung va 16p dir lidu.

Lop trinh bay

Giao dién ngwei hoc

Bua ra danh gia va hoat
ddng. Ghi lai y kién déng
gbp ctla nguéni hoc.

Déu vao va I6i cia
ngudi ding
ﬁ

Bai tap & Ndi dung

<

Lop wng dung

Giai doan 1: M&-dun
nhan dang I6i

Céng cu lap ban db du
doan

Giai doan 2: Mé-dun
danh gia ky nang

<

Tao 16 trinh can thiép

Doc/Ghi hé so

D ———

Boc ndi dung
—

Hinh 1. Kién trac hé théng dé xuit.

Lép dir ligu

Kho Iuu trir ndi dung
(Bai tap duoc gan thé)

3.1.1. Lop trinh bay

Lép trinh bay cta hé thong dugc
ciu thanh tir giao dién nguoi hoc, tor mot
tmg dung web dong vai tro 1a kénh dan
duy nhét cho moi tuong tic cua ngudoi
dung. Nguyén ly hoat dong cia mo-dun
nay gdm hai phan: dau tién 1 hién thi ndi
dung nhan duogc tir 16p Gmg dung (ching
han nhu doan doc, cau hoi danh gia va bai
tap can thiép) theo dinh dang rd rang va dé
tiép can-dong thoi ciing chiu trach nhiém
ghi lai tat ca thong tin dau vao ciia nguoi

hoc, bao gém ghi 4am giong noi, nhap
chudt vao cac tuy chon tric nghiém hodc
thao tac kéo va tha. Mo-dun nay tao diéu
kién cho mdt vong trao ddi dir liéu lién
tuc, truyén dit liéu hiéu suét tho dén 16p
rmg dung dé phan tich va, dén luot minh,
nhan cac chi thi rd rang cho ndi dung tiép
theo s& dugc hién thi.

Dé dam bao kha ning tiép cin va
nang cao hi¢u qua hoc tap cho nguoi hoc
méc chung kho doc, giao dién ngudi hoc
duoc thiét ké dua trén cac diéu kién hién
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thi van ban da duoc xac lap trong nhiéu
nghién ctru thyc nghiém. Cac két qua
nghién ctru chi ra rang viéc trinh bay vin
ban mot cach phu hop c6 thé gitp tang tde
do doc va giam ty 1& mac 16i cua nguoi
hoc (Rello L. a.-Y., How to present more
readable text for people with dyslexia,
2015). Kiéu chit 1a mét trong nhitng yéu to
quan trong anh huéng dén kha ning nhan
dang tir; cac nghién ctru cho thdy phong
chir thugc nhom sans-serif va monospaced
nhu Arial, Verdana, Helvetica, Courier
hoic CMU gitp cai thién téc do va do
chinh xéac khi doc, trong khi cidc phong
chit c6 chan hodc chlt nghiéng thuong
gay kho khin cho ngudi méc kho doc
(Rello L. a.-Y., The Effect of Font Type
on Screen Readability by People with
Dyslexia, 2016). Cac huéng dan cua
British Dyslexia Association ciing khuyén
nghi st dung cac phong Arial, Verdana,
Tahoma, Century Gothic, Trebuchet va
Comic Sans nham ting tinh d& doc cho
van ban. Ngoai ra, kich thudc chir 16n
dugc xem 1 can thiét dé hd tro kha ning
phan bi¢t ky tu; c& chir trong khoang 18-
26 pt duoc chirng minh 1a t6i wu cho viée
hién thi van ban trén man hinh (Rello L.
a.-Y., How to present more readable text
for people with dyslexia, 2015). V& mau
sic, cac két qua thuc nghiém cho thiy nén
mau 4m nhu cream, peach hodc yellow
gitip tang tdc do doc va giam 15i so véi
nén mau lanh nhu blue hodc green (Rello
L. a., 2017). Su két hop gitra mau chir va
nén ciing anh huéng dang ké dén hiéu qua
doc; céc to hop nhu black/cream, blue/
white hoac black/yellow dugc xem Ia
mang lai kha nang doc tdt nhat va duogc
nguoi hoc kho doc wa thich (Rello L. a.-
Y., 2012). Bén canh do6, viéc diéu chinh
khoang cach gifra cac ky tu va gilta cac
dong c6 tac dong tich cuc dén hiéu suét

doc; khoang céach ky tu duoc khuyén nghi
tang tr 7% dén 14% so véi ¢& chir chuan,
trong khi khoang cach gitra cac dong nén
duoc mo rong khoang 1.4 lan dé tao cam
giac thoang va dé theo ddi (Zorzi, 2012),
(Rello L. a.-Y.,, How to present more
readable text for people with dyslexia,
2015), (Rello L. a., 2017). V& bd cuc hién
thi, cac nghién ctru cho théy viéc trinh
bay cac dong ngin va giéi han s luong
tir trén moi dong gitip ngudi hoc tap trung
hon, giam chuyén dong hoi quy cta mat
va nang cao kha ning doc hiéu (Schneps
M. H., 2013), (Schneps M. H.-W., 2013).
D@)ng thoi, viée can 18 trai van ban duoc
khuyén nghi dé duy tri hudng doc 6n dinh
va tranh r6i loan dinh hudéng, trong khi
phuong thuc cudn doc (scrolling) dugc
ching minh 1a hi¢u qua hon so véi lat
trang (paging) trong viéc duy tri mach doc
lién tuc (Chaparro, 2003). Viéc tuan thu
dong bo cac diéu kién hién thi nay gitp
giao dién nguoi hoc tré nén than thién,
dé& tiép can va phu hop véi dic diém nhan
thirc, qua d6 gop phan nang cao hiéu qua
clia qué trinh can thiép bang cong nghé.

3.1.2. Lop ung dung

Lép tung dung cau thanh 15i thich
g cua hé théng, chira cac mo-dun thong
minh thyc hién logic chan doan va c4 nhan
hoa hai giai doan. Qua trinh bat dau ¢ giai
doan 1 bén trong mo-dun nhan dang 15i,
noi nhan dit liéu hiéu sut thé tir giao dién
nguoi hoc. Churc nang chinh cia mo-dun
nay 1a so sanh phan hoi cia ngudi hoc
v6i cau tra 101 dung du kién dé phan loai
16i & mirc bé mat thanh cac d6i twong co
ciu trac, co thé doc duoc bﬁng may. Vi
du: néu tir dich “sira” (stra) bi doc nham
thanh “stra” (stra), mo-dun s€ tao ra mot
d6i twong 161 nhu {error type: ‘Tone
Confusion’, details: [‘Ngad’, ‘Hoi’]}.



Dit liéu 131 c¢6 cdu trac nay sau d6 duoc
chuyén dén cong cu 1ap ban d6 du doan,
cai tién cot 1561 cua khung. Cong cu nay
hoat dong nhu mot bo suy ludn chan doan,
str dung co s6 kién thire dé anh xa loai 15
cu thé voi mot thiéu sot 6 thé xay ra trong
mot ky ning nén tang. Trong vi du da cho,
n6 s& nhan dbi tuong ‘Tone Confusion’
va dua ra gia thuyét rang nguyén nhan gbc
ré 1a diém yéu trong k¥ ning co ban “Phéan
biét giong di¢u”.

Tiép theo gia thuyét nay, hé thong
chuyén sang giai doan 2, dugc khdi tao
bdi mo-dun danh giad k§ nang. Muc dich
cua mo-dun nay la xac thuc thyc nghiém
cac du doan cua cong cu trudc do. Mo-
dun nhan danh sach cac diém yéu ky ning
duoc gia dinh va truy van kho noi dung
dé tim mot bai danh gid vi mé phu hop,
c6 muc tiéu, duoc thiét ké dé co lap va
do luong k¥ ning cu thé d6. Pdi voi diém
yéu dugc gia dinh trong “Phan biét thanh
diéu”, mo-dun s€ truy xuét va trién khai
mot nhi€ém vu thinh giac cu thé, hudng
dan giao dién ngudi hoc trinh bay cac cip
tir voi su khac biét ngir 4m tdi thiéu (vi dy:
“mii” so v&i “mu”) cho nguoi dung. Dyua
trén hiéu suét cla nguoi hoc trong nhiém
vu duoc nhim muc tiéu nay, mo-dun s¢€
x4c nhan hodc bac bo diém yéu duoc gia
dinh. Néu duoc x4c nhan, diém thanh thao
chinh xac s€ duogc tinh toan va dir li€u da
duoc xac thyc nay duoc st dung dé cap
nhat ho so nguoi hoc dong duoc luu triv
trong 16p dir lidu.

Sau khi hd so nguoi hoc dugc cap
nhat v6i diém yéu ky ning di duoc xéac
nhan va dinh lugng, bd tao 10 trinh can
thi€p s€ dugc kich hoat. M6-dun cudi cung
nay phan tich hd so nguoi hoc hoan chinh,
da duoc xac thuc dé xay dung mot 19 trinh
can thi€p hop ly, uu tién va ca nhan hoa,
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duoc thiét ké dé xay dung cac k§ nang con
yéu cu thé ngay tir dau. Vi du, mot diém
yéu dugc xac dinh trong phan biét thanh
diéu sé& kich hoat mét 16 trinh hoc tap bat
dau véi cac bai tap phan biét thinh giac co
ban, tién trién dén viéc doc céac tir don 1&
v6i cac thanh didu myc tidu, va két thic
bang viéc doc cac tir d6 trong cac cAu hoan
chinh. Bang cach 1y chudi bai tap phi hop
tir kho ndi dung va cung cap chiing thong
qua giao di¢n ngudi hoc, mo-dun nay khoi
dong mat can thi¢p chu dong, xay dung k¥
ning, giai quyét nguyén nhan gbc ré ctia
khé khin doc, thay vi chi khic phuc cac
triéu chirmg bé mit.

3.1.3. Lop dir liéu

Lop dir li¢u hoat dong nhu bo nhd
lién tuc cua hé théng, bao gém hai thanh
phan cbt 18i: Co so dir liéu hd so nguoi
hoc va kho noi dung. Co so dit liéu hd
so nguoi hoc dong vai tro 1a bd nhé dai
han cua hé théng, duy tri mét mo hinh
toan dién va dong ciia mdi nguodi dung,
bao gdm toan bo lich sir 16i da xac dinh,
diém thanh thao cho tit ca cac k¥ ning
co ban va tién trinh theo thoi gian. Co s&
dir li€u nay lién tuc dugc 16p ung dung
truy cdp va cip nhat dé cung cip thong
tin cho tit ca cac quyét dinh chan doan
va su pham. Kho ndi dung chira tit ca cac
tai licu huéng dan va danh gia, trong do
mdi muc duoc gin thé siéu dit liéu phong
phu x4c dinh k¥ ning cu thé ma muc tiéu
hudng té1, mac d§ kho, nglr canh va dinh
dang cua muc do. Viéc gén thé chi tiét
nay cho phép 16p ung dung thuc hién cac
truy van chinh xac va truy xuit ndi dung
pht hop can thiét cho bat ky danh gia
hodc can thi€p nao, ddm bao réng tai liéu
duoc trinh bay cho ngudi hoc ludn phu
hop v6i ngit canh va nhim muc tiéu dén
nhu cau cu thé cua ho.
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3.2. Cong cu dw dodn

C6t16i ctiahé thdng hai giai doan cua
chung t6i 1a cong cu lap ban do du doan.
Cong cu nay hoat dong dua trén nguyén
tic rang 16i doc khong phai 1a ngiu nhién
ma 13 triéu ching cta nhitng diém yéu cu
thé, tiém an trong cac k¥ ning nhan thirc
va ngdn nglr co ban. Cong cu nay phan
tich loai 151 va bdi canh xay ra 16i dé hinh
thanh gia thuyét chan doan chinh x4c.

Anh xa 16i v6i ky nang nén tang

Pau tién, cong cu phan loai cac 16i
bé mit dugc quan sat. Céc loai 16i ph bién
bao gdm: Bo sot tir, thay thé tir, nhdm 13n
tir, 151 ngir Am/chinh ta. Piéu quan trong 1a
cong cu nay nhan ra ré‘mg mot loai 16i don
1¢, chang han nhu 18i bo tir, c6 thé xuat phat
tir cac khiém khuyét k¥ niang khac nhau tiry
thudc vao ban chét cta bai kiém tra. Logic
chan doan cta cong cu duoc xay dung dua
trén mot do thi c6 hudng, mé hinh hoa méi
quan hé tién quyét giita cac ki nang doc co
ban, nhu minh hoa trong Hinh 2.

Loai 16i: 16i bo tir 1a loai 16i ma
Nguoi hoc bé qua mot tir trong bai doc
miéng.

- Bdi canh 1: Vian ban hoc thuat dai

Bai tip yéu cau doc lién tuc cac cau
phuec tap.

Dy doan vé cic khiém khuyét k¥
nang: Viéc bo sot tir trong bdi canh nay co
thé 1a dau hiéu cua viéc k¥ ning “Giai ma
tu” chua dugc tu dong hoa. Khi gap mot
tir kho, thay vi dimg lai dé giai ma, hoc
sinh ¢6 thé bo qua dé duy tri tde do doc.
Diéu nay cho thiy su yéu kém & chinh ky
nang “Giai ma tu” hodc cac ky nang tién
quyét ctia né nhu “Ghép van don gian”.
Do d6, cong cu dua ra gia thuyét ring hoc
sinh gdp kho khan trong viéc giai ma cac
tur phure tap mot cach troi chay.

- B&i canh 2: Poc cac tir don gian,
c¢6 quy tic ngit Am

Bai tap bao gom viéc giai ma cac tir
co ban, mot am tiét (vi du: mau CVC).

Dy doan vé cac khiém khuyét ky
ning: Néu viéc bo sot van xay ra ngay ca
véi cac tir don gian, van dé c6 thé nim &
cac cap do nén tang hon. Ky ning “Giai
mi tir” duoc xay dung trén “Ghép van don
gian”, ky nang nay lai yéu cau “Nhan dién
bang chit cai” va “Nhan biét 4m thanh
trong 101 n61”. Viée bo sot mat tir don gian
c6 thé cho thiy su yéu kém trong viéc lién
két chit cai voi am thanh twong tmg. Vi
vy, gia thuyét dugc dua ra 1a hoc sinh c6
thé yéu ¢ ky ning “Nhan dién bang chir
cai” hodc “Phan bi¢t am thanh tuong tu”.

Phan tich theo nglt canh nay cho
phép hé thdng kich hoat danh gia giai
doan 2 rét cu thé, xac nhan khiém khuyét
k¥ ning chinh xac trude khi thiét ké can
thiép. Piéu ndy ngin ngira chan doan sai
va dam bao 10 trinh hoc tap dat hi¢u qua
toi da.

Phan lap

amvi

Nhéin biét
am thanh

Nhan biét
4m thanh
frong I&i néi

Phén biét
&m thanh
fwong ty

Ghép vin
don gidn

Bét chude
m van

Nhén dién
chi¥ cdi

Hinh 2. B thi phu thudce cac k¥ nang doc
Tiéng Viét



3.3. Quy trinh chin dodn va can
thiép hai giai doan

Hanh trinh ctia nguoi hoc thong qua
he thong tuan theo mot quy trinh tuan tu, c6
cau trac duoc thiét ké dé dat duoc chan doan
chi tiét truée khi bit dau can thiép. Ludng
hanh trinh dugc minh hoa trong Hinh 3.

So d6 nay minh hoa 1§ trinh cua
ngudi hoc. Qué trinh bt dau v6i mot bai
doc & giai doan 1, din dén viéc xac dinh
16i. Thay vi stra 13i truc tiép, hé thong
du doan mot khiém khuyét k¥ ning tiém
an, sau d6 duoc kiém tra chinh xac & giai
doan 2. Chi sau khi khiém khuyét k¥ ning
nay dugc xac nhan, mat 10 trinh can thi¢p
¢4 muc tiéu méi duge tao ra va trién khai.

Dong chay nhu sau:

1. Giai doan 1 - Nhan dang 16i: Qua
trinh bat dau bang viéc nguodi hoc hoan
thanh bai danh gia doc hiéu ban dau trong
md-dun nhan dang 16i. Hé thong s& ghi lai
va phén tich két qua dé tao ra mot danh
sach dﬁy du cac 18i doc cu thé, ¢6 thé quan
sat duogc. Vi du, trong tiéng Viét, hé théng
c6 thé ghi nhan 18i doc “ban” thanh “bang”.

2. Phén tich dy doan: danh sach 16i
duoc chuyén dén cong cu lap ban dd dy doan.
cong cu nay phan tich 16i “ban” -> “bang” va,
dua trén co s6 kién thirc ctia né, dua ra gia
thuyét vé sy thiéu hut tiém an trong ki ning
co ban phén biét phu 4m miii cudi /n/ va // .

3. Giai doan 2 - Panh gia ky nang
muc tiéu: hé thong khong yéu cau nguoi
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hoc luyén tap tir “ban”. thay vao d6, mo-
dun danh gia k¥ ning dugc kich hoat dé
kiém ching gia thuyét. mo-dun nay dwa
ra cho nguoi hoc mot nhiém vu muc ti€u,
ching han nhu bai tip nghe, trong d6
ngudi hoc phai phan biét cac tir két thuc
bang -n va -ng (vi du: “lan” so v6i “lang”).
két qua ctia nguoi hoc trong bai danh gia
vi mb nay cung cp bang chimg tryuc tiép
vé trinh d6 thanh thao cua ho trong k¥
ning cu thé do.

4. Tao Puong dan va Can thiép: Dua
trén sy thiéu hut k¥ nang da dugc xac nhan
tir Giai doan 2, Cong cu Tao Puong dan
Ca nhan hoa s€ tao ra mot Kké hoach hoc tap
tap trung vao viéc khic phuc diém yéu nay.
Mé-dun can thi¢p thich g sau do cung
cap mot chudi cic bai tap-bit dau bang
phan biét 4m thanh don gian va tién trién
dén céac bai tap doc va danh van-tt ca déu
dugc thiét ké dé xay dung k¥ nang cu thé
la phan biét /n/ va //. B9 khé va hinh thirc
cua cac bai tap nay dugc diéu chinh lién tuc
dua trén hiéu suat thuc t& ctia nguoi hoc.

Quy trinh hai giai doan nay dam
bao rang su can thiép khéng chi mang tinh
diéu chinh ma con thuc sy mang tinh khéc
phuc. Bing cach lién két r5 rang cac 16i bé
mit v6i nguyén nhan gde 1é cta ching, hé
thng co thé cung cip mot bién phép can
thi€p su pham hi€u qua hon, chinh xac hon
va vimg chic hon, phi hop véi nhu cau
riéng biét ctia timg tré mic chimg khé doc.

L Hanh trinh clia ngui hoc |

( Bwéc 1: Xac dinh 16i

Mg hoc doc mdt doan van. HE théng phat hign 18i: doc *sla®

| (5@} thanh “stra” (sda)

[ Bwérc 3: Danh gia ky nang

& indng dua ra mit bal tap nghe cd myc 18w, Nguol hoc phal xac

dinh 1r nao hi nghe dugc theo cap nhu *mi* va “mi* da danh gia

o chinh xie khd ndng phan B thanh didu cla hy

o

-

[ Bwdrc 2: Dw doan nguyén nhan
Cang cu Wp bin 45 dy Sodn ki
gl thuyés vé mit hidu s41 ool i

Mt ¥ trinh ca nhén hoa sé dwge tgo ra. Ma-gun Can thiégp Thich
g cung cap coc b Mo bal cdu bling WG rén luyén Am Gku thinh|
\__ s v én tridn 3&n vic doc cic Tl o dm digu oy thé dd

8t hign 181 chinh t; no dua ra
ng vigc phan biét gis thanh
iy Ngd (=) va Hal (7).

Budc 4: Xay dung ky nang

Hinh 3. Ludng Can thiép ctia Ngudi hoc.
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IV. Két qua va thao luan

Thuc nghiém duoc thiét ké st dung
mo hinh tién kiém/hau kiém dé danh gia
hiéu qua cua thuat toan thich tng cai tién
gitta 2 nhom . Murc dg cai thién hi¢u sut
cua nguoi hoc da dugce do luong, va hi¢u
qua cua thuat todn co s¢ va thuat toan cai
tién da duoc so sanh dé xac nhéan gia tri
cua phan tich ngir canh va dinh dang cau
hoi trong qua trinh hoc tap.

4.1. Béi canh thuc nghigm

4.1.1. Déi twong va hoc liéu

D6i tuong tham gia: Thyc nghiém
cO sy tham gia cua 6 hoc sinh 16p mot
(tudi trung binh 1a 6), c6 tiéng me dé 1a
tiéng Viét va duoc xac dinh 1a dang gip
kho khin trong hoc tdp & cac cap do
khac nhau. Cac hoc sinh nay dugc chia
ngiu nhién thanh hai nhém. Nhom 1 (d6i
chirng), nhém 2 (thyc nghiém)

Hoc liéu: Dua trén hd so ¢4 nhan va
két qua phan tich 16i, thuat toan s& tu dong
truy xut va sip xép cac chudi bai tap tir
mot ngan hang truc tuyén. Noi dung luyén
tap dugc dan nhan theo cac thudc tinh da
dang nhu k¥ nang doc muc tiéu, nglt canh
va dinh dang trinh bay, nham dam bao murc
d6 thir thach ludén nam trong ving phat
trién gan nhat (ZPD) ctia mdi hoc sinh.

4.1.2. Quy trinh can thiép

Thyc nghiém duoc tién hanh trong 4
tuan, v6i tan suat 2-3 budi mdi tudn trong
moi truong 16p hoc c¢6 kiém soat.

MBoi hoc sinh str dung mot may tinh
xach tay va tai nghe dé tuong tac v6i hé thong.

Mot budi can thiép dién hinh kéo
dai tir 20-30 phut, bao gébm ba giai doan
chinh: (1) Phan tich 16i thong qua cic ban
ghi 4&m doc; (2) Uu tién hoa cac muc tiéu
can thi¢p; va (3) Luyén tap cé muc ti€u
véi céac bai tap do thudt toan Iya chon.

4.2. Phén tich két qud

4.2.1. PBanh gia sw cai thién trong
noi bo ting nhom

Dé xac dinh liéu cac phuong phap
can thi€p c6 tao ra tdc dong tich cuc hay
khong, mot kiém dinh T-Test mau cip da
duogc thyc hién dé so sanh diém s trude
(Pre-test) va sau (Post-test) can thiép cua
ting nhom.

Két qua phan tich cho Nhom 1 (sir
dung thuat toan co s&) cho thiy cé su cai
thién y nghia thong ké trén ca ba k¥ ning
duoc do luong. Cu thé, kj ning Nhan
dién chir cai (KN1) di cai thién dang ké
(t(2) = -6.547, p = 0.023), tuong tu véi ky
nang Giai ma tr (KN2) (1(2) =-7.559,p =
0.017) va Bét chuéc am van (KN3) (t(2) =
-4.571, p = 0.045).

Tuong tu, Nhom 2 (sir dung thuat
toan cai tién) ciing cho thiy su tién bo
vuot bac. Két qua kiém dinh cho théy su
cai thién rat y nghia thong ké & ca ba k¥
nang: KN1 (t(2) =-6.556, p=0.022), KN2
(t(2) =-13.229,p =0.006), va KN3 (t(2) =
-10.686, p = 0.009).

Nhiing két qua nay khing dinh rang
c4 hai thuat toan déu c6 tic dong tich cuc,
giip hoc sinh & ca hai nhom nang cao
nang luc doc mot cach dang ké sau 4 tuan
can thiép.

4.2.1. Hieu qua can thiép giita hai nhom

Dé so sanh hiéu qua truc tiép giita
hai thuat toan, mot kiém dinh T-Test mau
doc lap da duoc tién hanh trén diém s6 gia
tang (A = Post-test - Pre-test).

Phan tich cho thay sur khac biét c6 ¥
nghia théng ké vé mirc d6 cai thién giira
hai nhom trén tt ca cac phuong dién.

Dbi véi k¥ nang Nhan dién chit cai
(KN1), mtc do cai thi¢n trung binh cua
Nhom 2 (M = 2.43, SD = 0.64) cao hon



dang ké so voi Nhom 1 (M = 1.00, SD =
0.26). Su khéc biét nay c6 y nghia thong
ké, t(4) =-3.571, p = 0.023.

Su khac biét thé hién rd rét nhit &
k¥ nang Gidi ma tir (KN2), noi mtrc d§ cai
thién ciia Nhom 2 (M = 2.33, SD = 0.31)
vuot troi so voi Nhom 1 (M = 0.67, SD
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=0.15). Két qua nay c6 y nghia théng ké
cao, t(4) = -8.452, p=0.001.

Tuong tu, v6i ky niang Bét chudc
am van (KN3), Nhom 2 (M =2.17, SD =
0.35) cling cho thidy murc d6 cai thién cao
hon dang ké so voi Nhom 1 (M =1.07, SD
=0.40), v6i t(4) =-3.558, p = 0.024.

Bang 1. Két qua Kiém dinh T-Test MAu Doc 1ap so sanh Mirc d6 Cai thién (A) gitta Nhom 1

va Nhom 2
. , Trung binh A A 2 Bactwdo .., ..
Ky nang  Nhom N cai thién (A) D0 1éch chuan t (df) Gia trip

KNI Nhom 1 3 1.00 0.26 -3.571 4 23
Nhom 2 3 243 0.64

KN2 Nhom 1 3 0.67 0.15 -8.452 4 1
Nhom 2 3 2.33 0.31

KN3 Nhom 1 3 01.07 0.40 -3.558 4 24
Nhom 2 3 2.17 0.35

Bang 2. Két qua Kiém dinh T-Test MAu cip so sanh Trudc va Sau Can thiép ctia nhom 2

Ky ning Thoi diém
KN1 Trudce (Pre) 5.17
Sau (Post) 6.17
KN2 Trudce (Pre) 5.67
Sau (Post) 6.33
KN3 Trudc (Pre) 5.37
Sau (Post) 6.43

Trung binh D léch chuén t

1.81
1.57
0.93
0.81
1.68
1.78

Bactwdo (df) Giatrip

-6.547 2 23
-7.559 2 17
-4.571 2 45

Bang 3: Két qua Kiém dinh T-Test Mau cip so sanh Trudc va Sau Can thiép ctia nhém 1

Ky ning Thoi diém

KN1 Trudce (Pre) 5.20
Sau (Post) 7.63
KN2 Trudc (Pre) 5.30
Sau (Post) 7.63
KN3 Trudce (Pre) 5.70
Sau (Post) 7.87

4.2.3. Phan tich Tinh huong Cu thé
(Case Study)

Pé kiém ching hiéu qua thuc
nghiém cta phuong phap luan dugc dé
xuét, phan nay trinh bay mot nghién ctru
tinh hudng phan tich sdu mot trudng hop
dién hinh tir nhém thuc nghi¢m (Hoc sinh
HS4) va d6i chiéu véi mot truong hop tir
nhém dbi chimg (Hoc sinh HS1).

Trung binh D¢ léch chuin t

0.66
0.15
1.65
1.36
0.70
0.50

Bactwdo (df) Giatrip

-6.556 2 22
-13.229 2 6
-10.686 2 9

Hoc sinh HS4 (Nhém Thyc nghiém):
Dénh gia tién kiém cho thay HS4 gap kho
khan ¢ k¥ nang gidi ma (KN2: 3.6/10.0)
va c6 két qua dudi trung binh & ky ning
nhan thuc nglr am (KN1: 5.9/10.0). Sau
chan doan ban dau, phuong phap dé xuét
dd van hanh giai doan kiém chtng vi mé.
Két qua cho thiy HS4 biéu hién khé khin
mot cach nhét quan trong cac nhi€ém vu
gidi ma, qua do xac thuc KN2 [a mot thiéu
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hut c6t 16i. Nguoc lai, d6i voi KN1, HS4
hoan thanh tot cac bai danh gia da dang,
cho phép md hinh bac bo gia thuyét vé su
yéu kém ¢ ky ning nay va dién giai sai sot
ban dau chi mang tinh tinh huéng.

Dua trén chan doan di dugc xéc
thuc, mot 10 trinh can thi¢p hai dinh hudng
da dugc trién khai: (1) Can thiép khic
phuc c6 muc tiéu cho KN2 va (2) Can
thiép bdi dudng nang cao cho KN1. Két
qua hau kiém cho thiy sy cai thién dang
ké & ca hai k¥ ning. Mtc ting 2.6 diém
o KN2 khéng dinh hi€u qua cua 19 trinh
khic phuc. Dong thoi, mirc tang 1.7 diém
& KNI cho thay sy hop 1y cua quyét dinh
bdi dudng thay vi stra 161, chirng minh kha
ning phan b tai nguyén can thiép hiéu
qua cua phuong phap.

Hoc sinh HS1 (Nhém Péi chig):
Truong hop HS1 ciing c¢6 diém tién kiém
yéu & k¥ ning giai ma (KN2: 4.9/10.0).
HS1 duoc can thiép theo mé hinh truyén
théng, tap trung vao viéc luyén tap lap lai
trén cac ngit canh da mac 18i. Két qua hau
kiém chi ghi nhan mirc ting khong dang
ké 12 0.7 diém cho KN2 (tir 4.9 1én 5.6).

Phan tich d6i chiéu: Sy khac biét
16n vé mirc d6 cai thién gitra HS4 va HS1
cho thay phwong phap luan duya trén chan
do4n hai giai doan tao ra nhirng két qua
vuot trdi so voi phuong phap can thiép
truyén théng, nhd vao kha ning xac dinh
va nhdm muc tiéu chinh xé4c vao cac thiéu
hut k¥ ning nén tang.

V. Két luan

Nghién ctru nay da thiét ké va xac
thyc thanh cong mdt hé théng hoc tap
thich ung hai giai doan mdi, vugt ra ngoai
mo hinh stra 161 thong thuong dé hd tro
chuing kho doc. Bing cach tich hop mot
cong cu lap ban dd du doan lién két cac
16i doc & mirc bé mit véi cac thiéu hut k§

ning nén tang tiém an cua chung, hé thong
cho phép can thi€p chinh xac va c6 muc
tiéu hon. Mot nghién clru so by voi nam
hoc sinh gap kho khan vé doc di cung cap
bang chimg manh mé& vé hiéu quéa cia mo
hinh. Két qua khong chi cho thay su cai
thién dang ké vé hiéu suat doc tong thé cua
nhiig nguoi tham gia ma con chiing minh
su tién bo rd rang, c¢6 thé dinh luong dugc
trong cac k¥ niang nén tang cu thé dugc hé
thong x4c dinh dé khac phuc. D9 chinh x4c
chan doan nay xac nhan rang khuon kho
duoc dé xuat 1 mot phuong phap tiép can
hidu qua hon va vé co ban la viing chéc,
chuyén trong tAm tir stra 16i phan tmg sang
xdy dung k¥ nang chi dong. Nhiing phat
hién nay thiét 1ap mot huéng di méi day
htra hen cho sy phat trién cua céac hé théng
gia su thong minh c6 thé cung cip hd tro
thuc sy dugc ca nhan hoa va hiéu qua cho
nhimg ngudi hoc méic ching kho doc.
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DEVELOPING A WEB-BASED LEARNING SUPPORT
SYSTEM IN TWO PHASES TO OVERCOME DYSLEXIA:
FROM ERROR DETECTION TO TARGET SKILL
ASSESSMENT

Nguyen Thi Quynh Hod’, Tran Tuan Long’, Nguyen Tan Hai’,
Le Van Khoa’, Do Ba Chin’, Nguyen Duy Hai’

Abstract: Traditional adaptive learning systems for dyslexia often use an error
correction model, addressing surface-level reading errors through repetitive practice, which
risks treating symptoms rather than their underlying causes. This study introduces a new
two-stage, web-based support system that links observed errors to underlying skill deficits.
The system first identifies reading errors (Phase 1), then uses a prediction tool to hypothesize
corresponding skill weaknesses, which are verified through targeted micro-assessments
(Phase 2) before creating a precise intervention pathway. The effectiveness of this model
was evaluated in a preliminary study with five students who were struggling with reading.
The results show a significant improvement in overall reading performance. Furthermore,
the learners’ skill profiles show clear and significant progress in specific foundational skills
identified as weak, such as Tone Discrimination and Phoneme Awareness. These findings
suggest that the two-stage diagnostic framework is a more effective and fundamentally sound

approach to addressing dyslexia compared to traditional remediation models.

Keywords: adaptive learning; surface errors, dyslexia, intervention
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