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TOM TAT

Sw bung né cia tri tué nhan tao (Al) va xir Iy ngén ngit ty nhien (NLP) dang mo ra nhiéu co hdi img
dung trong linh vuc gido duc, ddc biét trong viéc hé tro phat trién ndng lic doc hiéu cho hoc sinh
tiéu hoc. Ti uy vy, doi voi tiéng Viét, cdc gidi  phap hién nay van chuwa dap vmg dady di yéu cau vé nji
dung va doi twong nguoi hoc. Bai bao nay de xudt mot hé théng hé tro hoc tap dua trén Al, giup hoc
sinh tiép cdn van ban va ndm bdt néi dung cét 16i mot cach hiéu quda hon, dong thoi phit hop véi dinh
hieong chuyén doi so trong gido duc. Hé thong dwoc thiét ké theo kién triic da tac tir (MAS), cho phép
phan rd bai todn tém tat thanh cdc nhiém vu thanh phan va xit ly thong qua cdc tac tir chuyén bigt.

Cu thé, mé hinh PhoBERT dwoc sur dung cho tém tat trich xuat, trong khi ViT5 dam nhiém tém tdt
dién gidi, v6i cdc tham sé dwoc tinh chinh nham t6i wu hiéu qua. Ngodi ra, dau ra ciia hé thong co
thé dwoc diéu chinh linh hoat theo dé dai, mirc d¢ tir vung va bo tir dién twong vmg véi tirng cap 16p.

Két qua thire nghiém cho thday phwong phdp dé xudt dat hiéu qua cao trén cdac thucce do nhuw ROUGE
va BERTScore. Nghién ciru khong chi dap vmg nhu cau thuc tién trong day va hoc ma con gop phan
dinh hwéng phdt trién cdc hé thong tom tdt vin ban tiéng Viét phit hop véi hoc sinh tiéu hoc.

Tir khéa: tém tit van ban, da tac ti, tri tué nhan tao, xir ly ngon ngir tw nhién, gido duc tiéu hoc
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ABSTRACT

The rapid advancement of artificial intelligence (Al) and natural language processing (NLP) has
created significant opportunities for educational applications, particularly in enhancing reading
comprehension skills for primary school students. However, for the Vietnamese language, existing
technological solutions remain limited in effectively addressing content requirements and learner-
specific needs. This paper proposes an Al-based learning support system designed to help students
better access textual materials and grasp key ideas, while aligning with ongoing digital
transformation initiatives in education. The proposed system is built upon a multi-agent system (MAS)
architecture, which decomposes the text summarization task into smaller, specialized sub-tasks
handled by dedicated agents. Specifically, the PhoBERT model is employed for extractive
summarization, whereas ViT5 is utilized for abstractive summarization, with both models fine-tuned
to optimize performance. In addition, the system allows flexible control over the generated summaries
in terms of length, vocabulary complexity, and grade-level-specific lexicons. Experimental results
demonstrate that the proposed approach achieves strong performance on evaluation metrics such as
ROUGE and BERTScore. This study not only addresses practical needs in educational contexts but
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also contributes to the development of Al-driven Vietnamese text summarization systems tailored for
primary education.

Keywords: text summarization, multi-agent system, artificial intelligence, natural language
processing, primary education

1. PAT VAN DE

Tom tit vin ban 13 qua trinh trinh bay ngin gon, chinh x4c va day da cac y chinh, ndi dung cdt 15
cua tai liéu gdc. Qua trinh nay khong chi don thudn 13 rat ngan do dai ma con doi hoi sy chinh xac vé
ngir phap, chinh ta, tinh lién két trong dlen dat, cing nhu sy phu hop vé ngit nghia va phong cach.
Trong boi canh giao duc, dac biét & cap tiéu hoc, tom tat van ban dong vai tro thiét yéu trong viéc hd
trg phat trién ky nang doc hiéu, gitp hoc sinh tlep can va nam bét kién thirc hiéu qua hon, nhét 1a khi
cac em phai xir Iy nhitng van ban dai, trong khi vbn tir va kha ning tap trung con han ché [1 - 3].

Tai Viét Nam, cac nghién ctu vé NLP phuc vu giang day va hoc tap Tiéng Viét da ghi nhan nhiéu
két qua tich cuc, dic biét trong cac bai toan lién quan dén doc hiéu va tom tat. Mot sd cong trinh tiéu
biéu da xay dung hé théng AI hd tro tom tét cho hoc sinh tiéu hoc (l6p 1 -5), dat hiéu qua cao trén
cac chi s6 danh gia nhu ROUGE, BLEU va BERTScore, dong thoi nhan duge phan hdi tich cyc tir
giao vién, hoc sinh va phy huynh [4]. Nhiing két qua nay cho thiy tiém ning 16n cia Al trong viéc
hd tro hoc sinh nam bt ndi dung chinh va nang cao hung tht hoc tép. Tuy nhién, viéc trién khai rong
rdi cac giai phap nay trong thuc tién gido duc tiéu hoc van con gip nhiéu han ché. Phan 16n cac hé
thong hién nay dugc phat trlen cho myc dich chung hodc nguoi dung pho thong, chua thuc sy tinh
dén dic diém nhan thirc, von tir va kha nang tiép thu cua hoc sinh nho tudi. Mic du cac m6 hinh nhu
PhoBERT va ViT5 da ching minh hi€u qua trong nhiéu bai toan tleng Viét, chung chu yeu duoc huan
luyén trén dir liéu tong quat va chua dugc diéu chinh theo timg cép 16p. Vi vay, du nén tang cong
nghé da sin sang, cac cong cu tom tat van ban chuyén biét cho hoc sinh tiéu hoc van con thiéu va can
dugc nghién ciru, phét trién thém.

Khoang trng nay dit ra nhu cau xdy dung mot Ung dung Al dugc thlet ké riéng cho ngtr canh giao
duc tiéu hoc, thay vi diéu chinh lai cic mé hinh tong quat hd trg tom tat bai doc tiéng Viét gitip tré
vuot qua rao can doc hiéu. Nghién ctru khong chi giap hoc sinh rén luyén ky nang doc hiéu ma con
hd trg gido vién va phu huynh trong viéc kiém tra, danh gia kha nang tiép thu ctia hoc sinh. Hé thong
duoc xay dung theo kién traic MAS, két hop hai mé hinh tom tat dd duogc tinh chinh véi tham sb tbi
u, cung b dir liéu da 16n ¢6 chon loc va kho tir dién phan theo cap 16p. Cach tiép can nay hudng
dén viéc nang cao tinh thich Gng theo ting trinh do, dong thoi cai thién chat luong dau ra so véi mo
hinh don 1¢. Nghién ctru vi vay khong chi dé xuat mot cong cu ing dung, ma con goi mé mot hudng
tiép can co tinh hé thong cho viée phat trién cac giai phap Al phi hop véi gido duc tiéu hoc trong bdi
canh chuyén ddi s6. Cac phan tiép theo ctia bai bao sé trinh bay co sd 1y thuyét, phuong phap thiét
ké, két qua thir nghiém va huéng phat trién twong lai ctia hé thng.

2.COSOLY THUYET VA NGHIEN CUU LIEN QUAN

2.1. Tong quan vé tém tit vin ban trong cic nghién ctru

Tai Viét Nam, hoc sinh tiéu hoc thuong gip khé khin khi doc cac van ban truyén, bai doc dai, do vén
tir vung han ché va kha ning tap trung chua phat trién dan dén hiéu qua hoc tap giam sit [3]. Mot
nghién ciru thuc nghiém ciia Ophuis-Cox & L. Rozendal cho hoc sinh 16p 3 va 16p 4 cho thay viéc ap
dung chién lugc tom tit van ban giup hoc sinh cai thién dang ké kha niang hiéu va ghi nh¢ thong tin
s0 vo1 cac phuong phap hoc khac [5]. Hay trong nhiéu khao sat nghién ctru khac, viée sir dung ky
thuat tom tat dé trich xudt tir khoa va két hop thanh ban tom tat da duoc ap dung trong gido duc so
cap, minh chimg ring cac phuong phap tém tit c6 thé dugc sir dung dé ho trg hoc tip qua cac bai
giang hogc tai liéu dai. Thong qua do, phan anh tich cyc thanh tich hoc tap, kha nang doc hiéu, nang
lue ngdn ngir va cai thién ky nang, nhan thire cua hoc sinh tiéu hoc khi d 4p dung ky nang tom tat [1
- 3]. Tuy nhién, viéc trién khai mot hé thong Al tom tit vin ban trong gido duc tiéu hoc tiéng Viét
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d6i mat voi nhiéu thach thirc. Cac nghién ciru hién tai chu yéu tap trung vao ngdn ngir tiéng Anh hoic
cac ung dung thuong mai, thiéu su chi trong dén dic thu ngdn ngit hoc va nhu cau su pham tai Viét
Nam [6]. Cac b6 dir liu tiéng Viét thudng dugce thiét ké cho céc tac vu tong quat, chang han nhu tom
tat tin tirc, khong dap ung duoc yéu cau vé ngdn ngir don gian va n6i dung phu hop voi trinh d6 nhan
thirc cua hoc sinh tiéu hoc [7].  Nhitng han ché nay tao ra nhu cau cép thiét vé mot hé thong hd tom
tat chuyén bi¢t cho gido duc tiéu hoc tai Viét Nam.

2.2. Phuong phap tém tit va mod hinh ngén ngir 16n

Nghién ctru s dung hai huéng tom tat chinh: Trich xuat va dién giai. Phuong phap trich xuat chon
céc cAu quan trong tlr van ban gbc nén gl nguyen ndi dung va han ché sai léch, nhung c6 thé thiéu
tinh mach lac. Nguoc lai, phuong phap dién giai tao lai ndi dung theo cach dién dat méi, giup ban
tom tat tu nhién va lién két hon, song co nguy co phat sinh thong tin khong chinh xac néu khong kiém
soat tot [8]. Viéc ap dung hai phuong phap nay cho tiéng Viét van gip thach thirc do dic thu ngon
ngir va thiéu dir liéu chuyén biét.

Su phat trién cta klen tric Transformer da thiic dy cac mo hinh nhu PhoBERT va ViTS5 dat hiéu qua
cao trong NLP tiéng Viét. PhoBERT phu hop cho tom tit trich Xuat trong khi ViT5 hd tro t6t tom tat
dién giai [7, 9]. Tuy nhién, cac nghién ctru trude day [6] chu yéu huan luyén cac mo hinh nay trén dir
lidu tin ttrc hodc cac tic vu tong quat, khong phu hop véi ngir canh giao duc tiéu hoc, vn yéu cau
ngon ngit don gian va ndi dung ph hop véi tré em. Dé khac phyc han ché nay, nghién ctru hién tai
tinh chinh PhoBERT va ViT5 trén bd dit liéu chuyén biét vdi hon 10,000 bai doc trich xuét va hon
20.000 bai doc dién giai da qua kiém soat bang bo tir dién theo cip 16p, nham tao ra hai mé hinh tom
tat chinh xac, phu hop va dat hi€éu qua cao véi trinh d§ nhan thirc cia hoc sinh tiéu hoc.

2.3. H¢ thong da tac tir (Multi-Agent System)

Hé da tac tir (MAS) 1a tap hop nhiéu tac tir cing hoat dong trong mot moi truong dé dat muc tiéu
chung. Mdi tac tir ¢6 tinh tu chu, c6 kha ning nhan thirc va dwa ra quyét dinh dya trén thong tin sin
c6. MAS nbi bat véi tinh phan tan, kha ning phdi hop va dé mé rong, cho phép chia nhé bai toan
thanh cac nhiém vu chuyén biét thay vi phu thuéc vao mot moé hinh trung tdm [10]. Trong bai toan
tom tat van ban cho hoc sinh tiéu hoc, kién tric nay gitp tach cac chirc nang nhu phan tich ndi dung,
sinh tom tat, kiém soat theo cip do 16p va danh gia két qua. Mot hé MAS gom bbn thanh phéan chinh:
tac tir, moi truong, co ché giao tiép va co ché phdi hop. Cac tac tir duge thiét ké theo hudng mo-dun,
c6 thé trién khai bang cac framework nhu LangChain va LangGraph dé dam bao linh hoat va kha
nang mo rong. Moi trudng cung cap dir liéu va ngit canh xir 1y, trong khi co ché giao tiép va phdi hop
gilip cac tac tir trao doi thong tin va lam viéc hiéu qua nham dat myc tiéu chung. Trong linh vuc gido
duc, nhiéu nghién ctru di cho thay tiém ning ctia cach tiép can nay. Mot s6 hé théng da tac tir duoc
sir dung dé cung cip phan hoi tu dong cho bai kiém tra hoc sinh di cai thién do chinh xac va tinh su
pham so v6i m6 hinh don tac tu [8]. Gan | day, khung Mixture-of-Agents (MoA) cling dugc ap dung
cho bai toan tom tit van ban, trong d6 mdi tac tir dam nhiém mot chirc nang riéng va két hop dau ra
nhim nang cao d6 chinh xac va tinh mach lac. Két qua thuc nghiém cho thiy cac mo hinh da tac tir
c6 thé dat hiéu qua cao hon so vdi cac mé hinh don 1¢ trén nhiéu tiéu chi danh gia [11].

2.4. Panh gia tém tit va khoang tréng nghién ctru

Chét lwong ban tom tit duoc danh gia bang cac thudc do phd bién trong xur 1y ngon ngir ty nhién, bao
gom ROUGE - phan anh mirc d6 bao phu ndi dung so voi van ban ngudn [12] va BERTScore, dung
dé do su twong ddng ngit nghia [13]. Trong tiéng Viét, cac nghién ctru vé tom tit trich xuit da ghi
nhan hi¢u qua cia nhiing thuat toan nhu TextRank trong vi¢c xac dinh va lga chon cau trong tam.
Tuy vay, du cac chi $6 nay dugc su dung rong rai, vi€c ap dung vao van ban gido duc tiéu hoc doi hoi
su diéu chinh nhat dinh, do tiéu chi danh gia khong chi dung ¢ murc d6 twong déng ndi dung ma con
lién quan den do r6 rang va tinh phu hop v€ ngdn ngir [14]. Bén canh do, nhiéu nghién ctru khing
dinh tom tit c6 thé hd tro gido vién trong giang day, v6i diéu kién hé thdng duoc thiét ké sat véi yéu
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ciu cua timg gép l6p [6, 14]. Trén co so do, nghién ciru ndy su dung cac thang do ROUGE va
BERTScore d¢ danh gia, dong thoi dinh hudng diu chinh dé dam bao ban tom tat phu hop voi hoc
sinh tr 16p 1 dén 16p 5.

Khoang tréng trong nghién ciru tom tat tiéng Viét danh riéng cho hoc sinh tiéu hoc 14 co s¢ hinh thanh
huéng tiép can cia de tai nay. Phan 16n cdc cong trinh hién nay [1, 8, 9] tép trung vao tom tat tin tirc
hodc céac bai toan tong quat, chu yéu trong bdi canh tleng Anh, ma chua xem xét day du dac diém
ngon ngilr va yéu cau su pham cua tré em Viét Nam. Chang han, nhiéu nghién ctru vé tom tat dién giai
tleng Viét str dung ngudn dit lidu danh cho nguoi truong thanh, dan dén dau ra kho phu hop véi trinh
d tiép nhan cua hoc sinh nho tudi [15]. Bén canh do, cac bo dir liéu tiéng Viét dang duogc str dung
rong rai phﬁn 16m phuc vu tom tat tin tirc hodc van ban thong tin, chua dugc phan chia theo do tudi,
cap 16p hodc muc tiéu gido duc cu thé [7, 15]. Thém vao d6, mot s6 nén tang nhu Canva chi cung cap
tinh nang tom tit nang cao khi tra phi, trong khi QuillBot lai chua hd tro tiéng Viét. Cac chatbot Al
nhu ChatGPT hay Gemini theo md hinh freemium c6 thé tom tat van ban, nhung thuong bi gidi han
vé do dai dau vao. Khong chi vay, su thiéu hut vé dit liéu, chit luong mé hinh, thiéu co ché phdi hop
kiém soat va kha ning mo rong 1a diém han ché 16n ctia nghién ciru [4]. Nghién ctru ndy véi muc dich
khéc phuc han ché vé ddi tuong nguoi dung, cai thién chét luong dir li€u va hi¢u qua mo hinh huén
luyén dé tao ra ban tom tat dam bao do tin cay.

Mit khac, v6i hé théng dugc thiét ke dwa trén kién trac MAS, moi tac tir dam nhiém mot vai tro riéng
biét nhu hiéu y dinh, 1am 16 yéu cau, 1ap ké hoach, tom tit va danh gia. So vdi pipeline tuan ty truyén
thong hodc mo hinh don 1¢, MAS cho phép phén tach rd rang timg budc xir 1y, thay vi don toan bo
nhiém vu vao mot mo-dun duy nhét. Trong pipeline tuan tu co ban, dir liéu di qua cac budc cb dinh va
khé diéu chinh linh hoat khi ¢6 15i phat sinh; trong khi d6, MAS cho phép céc téc tir tuong téc hai chiéu,
bd sung thong tin va kich hoat lai cac budc can thiét (viduco ché clarification hodc retry), tr d6 nang
cao kha ning kiém soat toan by qua trinh. V& mat loi ich, MAS gitp tang tinh minh bach (c6 thé xac
dinh 15i & timg budc cu thé), cai thién do chinh xac thong qua co ché kiém tra chéo gitra cac tac tir, va
dac biét 1a ting kha nang mo rong khi co thé bo sung hodc thay thé timg tac tir ma khong anh huong
dén toan hé thong. So véi cac hé théng co ban nhu bai bao [4], MAS khong chi tap trung vao viée sinh
két qua dau ra ma con kiém soét chit ché qua trinh xr 1y tur dau vao dén dau ra. Nho do, hé théng dat
duoc do tin cay cao hon, dac biét trong cac bai todn co nhiéu rang budc nhu tom tt theo cép 16p trong
gido duc. Trén co so nay, nghién ciru hudng dén xay dung mot ing dung Al da tac tir hd tro tom tat bai
doc tiéng Viét cho hoc sinh tiéu hoc, v6i cac dong gop chinh dugc trinh bay sau dy:

- Xay dung bo tir dién cép 16p va bo dir licu chuyén biét cho tom tat trich xuat va dién giai tong hon
30,000 van ban bai doc dugc phan loai theo khoi lép 1 - 5.

- Tinh chinh cac m6 hinh PhoBERT, ViT5 dua trén cac tham s6 ti uu va bd dir lidu da xay dung dé
tao ra cac mo hinh tom tat dat hi€u suat va chat luong tot khong chi & cac thang do.

- Xay dung hé théng da tac tir hd tro tom tit van ban va bai doc tiéng Viét, san sang trién khai thanh
mot ng dung hoan chinh.

3. THIET KE HE THONG VA PHUONG PHAP

3.1. Quy trinh thu thip va chuén bj dit li¢u

B0 dir liéu duoc xay dung tir cac nguon chinh théng nhu sach giao khoa cua B9 Gido duc va bao tao,
sach lich sir Viét Nam, truyén thiéu nhi va céc tai liéu dugc khuyén nghi trong chuong trinh hoc. Dit
lidu v6i yéu cau phu hop vé nodi dung, bd cuc 1 rang, ndi dung mach lac duoc sao chép, trich xut tir
hinh anh. Sau d6, dit liéu duoc 1am sach va chuin héa nhim loai bo nhiing ky tu, 18i chinh ta sai. Cac
van ban thu dugc s€ duge luu dudi dang tép (.txt) voi cAu tric rd rang va duogc t chirc béng Pandas,
trong d6 mdi mau dir liéu gdm cac thudc tinh nhu ndi dung, cép do va nha Xuét ban. Tu ngudn dir
liéu nay, nhom nghién ctru xay dung hai tap dir liéu cho tom tat trich xuat va tom tit dién giai. Véi
tom tét trich xuat, vin ban dugc tach cau va chuan hoa biang VnCoreNLP, sau d6 ap dung TextRank
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va LexRank dé tinh d6 tuong d@)ng cosine. Tiép theo, hé théng loc 70% sb cau c6 diém cao nhat, sau
d6 sir dung PhoBERT dé danh gia lai mtrc d6 twong dong ngir nghia gitra ciu va toan vin ban. Tir tap
nay, mot tdp con khoang 50% s6 cau duge lya chon béng thudt toan Maximal Marginal Relevance
(MMR) nham can béng gitta murc d§ quan trong va tinh da dang ndi dung. Cubi cung, cac cau duogc
sap xép lai theo thir tu ban ddu va ghép thanh ban tom tit hoan chinh. Vi tom tat dién giai, vin ban
qua dai s& dugc tom tat trich xudt boi cac phuong phéap vira 16i, trude khi dua vao GPT-4o dé sinh
ban tom tit. Két qua dau ra duoc kiém soat bang bo tir dién theo cip 16p nham dam bao mirc d6 phu
hop véi nang luc doc hiéu cua hoc sinh. Toan bo dir liéu duoc danh gia tw dong bang ROUGE va
BERTScore v6i cac ngudng t6i thiéu nham dam bao do bao phil ndi dung va twong dong ngir nghia
trude khi str dung cho huén luyén.

3.2. M hinh va quy trinh huin luyén

Trong giai doan tdi wu héa mo hinh, nghién ciru sir dung Optuna dé tim kiém b siéu tham s6 phu
hop cho cé hai huéng tiép can. Cu thé, v6i mé hinh tom tét trich xuat, 35 siéu tham sb duoc khao sat;
trong khi d6, mo hinh toém tat dién giai duoc toi uu vi 20 siéu tham sb. Qua trinh ndy nham quan sat
anh huong cuia tirng cAu hinh dén chit luong dau ra va lua chon bo tham sd t8i wu trude khi tién hanh
huan luyén chinh thirc.

Bing 1. Cac tham s t6i wu ctia 2 md hinh sau qua trinh Optuna

Siéu tham sd PhoBERT (Extractive) ViT5 (Abstractive)
Learning Rate 2.2414e-05 1.485e-04
Batch Size 16 8
Max Length 256 768 (In) / 256 (Out)
Epochs 6 (Early stopping 4) 5 (Early stopping 7)
Weight Decay 0.0435 0.00165
Warmup Ratio 0.076 0.1
Label smoothing 0.145 0.1

Tinh chinh PhoBERT: M6 hinh PhoBERT dugc tinh chinh trén tap di li¢u gé)m 240,000 mau cau cho
tac vu tom tat trich xuat. Dix liéu duoc phan chia theo ty 1€ 80:10:10 1an luot cho céc tap huén luyén,
kiém dinh va kiém tra. Két qua thuc nghiém t6t nhat dat duoc tai epoch thir 4 voi diém F1 Macro 1a
0.6882 va F1 Binary 1a 0.6223.

Training Loss vs Validation Loss

F1 Macro, Binary over Epochs

0.86 7 —e— Train Loss

validation Loss —&— F1 Macro

F1 Binary

0.69
0.84

0.68

0.82 4
0.67

“é? 0.80 + 0.66 4

score

0.78 - 0631
0.64 1
0.76
0.63 1

0.74 4 \
0.62
T T T T T T T T T T T T T T
1.0 1.5 2.0 2.5 3.0 3.5 4.0 1.0 15 2.0 2.5 3.0 3.5 4.0
Epoch Epoch

Hinh 1. Cic chi s6 ddnh gia mo hinh tom tat trich xuat
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Tinh chinh ViT5: D6i voi tac vu tom tit dién gidi, chung t0i sir dung mé hinh ViT5 dugc huan luyén
trén 22.000 cap V?ln ban input-output. M6 hinh dat hi€u suat cao vdi cac chi s6 ROUGE-1, ROUGE-
2 va ROUGE-L lan luogt 1a 0.8473, 0.6066 va 0.6026.
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Hinh 2. Cac chi s6 ddnh gia mé hinh tom tat dién giai

Quy trinh huén luyén: Quy trinh huan luyén dugc trién khai theo cac bude tuan ty: (1) tién xur 1y dir
liéu, bao gdbm chuan hoa vin ban, tach tir, gdn nhan va phan chia theo cip 16p; (2) xdy dung tap huin
luyén, tap xac thyuc va tap kiém thir; (3) tinh chinh cac mé hinh ngén ngir trén GPU, trong ¢6 mé hinh
trich xuat sir dung PhoBERT va mé hinh dién giai sir dung ViT5; (4) danh gia higu sudt trén tap kiém
thir thong qua cac chi s6 ROUGE va BERTScore nham do ludng muc do bao pht ndi dung va tuong
ddng ngir nghia. Sau khi huin luyén, mé hinh dat yéu cau duoc dong goi va tich hop vao hé thong
backend, két hop véi co ché gidi han tir vung theo 16p va diéu chinh do dai van ban. Cach tiép can
nay gitp hé théng tao ra cac ban tom tat phu hop véi yéu cau niang lyc doc hiéu va mirc do phtc tap
ctia timg khéi 16p trong chuong trinh gido duc tiéu hoc.

3.3. Thiét ké cc tac tir

Hé thdng da tac tr duoc t6 chire theo hai tang chirc ning gdm Hé théng 1 va Hé théng 2. Hé thong 1
gdém hai tic tir c6 nhiém vu tom tit trich xuat va dién giai, théng qua bo diéu phdi hé thong
(Orchestrator) quyét dinh ludng xtr 1y, Iya chon tac tir phit hop. Cach t6 chirc nay gitip ¢6 1ap phan
tinh toan nang, dong thoi dam bao tinh nhat quan trong qua trinh sinh van ban. Hé théng 2 1a tang
tuong tac va diéu phdi mé rong, chiu trach nhiém giao tiép ty nhién v6i nguoi ding, phan loai y dinh
(Intent), chuén hoa dix liéu dau vao, kiém tra tinh hop 1€ va kich hoat H¢ théng 1 khi can thiét. Ngoai
ra, tang nay con thuc hién tinh toan céc chi s6 danh gia nhu ROUGE va BERTScore, ciing nhu xir 1y
cac yéu cau bo sung lién quan dén hé thong.

- Intent Agent: Xéac dinh muc dich yéu cau (tom tat, danh gia, chuyén do6i dinh dang...).

- Planning Agent: Lap ké hoach xir Iy va xac dinh ludng tac vu.

- Clarification Agent: Yéu cau 1am rd khi dau vao chua du thong tin hodc mo hd.

- Agent Memory: Quan 1y ngit canh hoi thoai va luu trir tam thoi thong tin can thiét,
- Evaluation Agent: Tinh toan va phan tich cac chi s6 danh gia chat lugng tom tit.

- Image2Text Agent: Chuyén d6i ndi dung hinh anh sang van ban khi dau vao & dang anh.
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Hinh 3. Kién trc tong thé hé théng da tac tr tom tat van ban danh cho hoc sinh tiéu hoc

3.4. Co ché kiém soat dﬁu ra tém tit theo khdi 16p

Pé dam bao ban tom tat phu hop véi timg khdi 10p, hé thong ap dung co ché kiém soét da ting dya
trén danh gia tuy dong va rang budc tir vung. Trude hét, mdi ban tom tat sau khi dugc sinh ra s€ dugc
kiém tra boi Evaluation Agent, chiu trach nhiém tinh toan céc chi sé ROUGE va BERTScore nhim
do luong mure d6 bao phu ndi dung va tuong dong ngir nghia so v&i vin ban gbe. Cac gia tri nay dugc
so sanh v6i ngudng yéu cau tuong ng theo cau hinh cua h¢ thdng. Song song, ban tom tit con duoc
dbi chiéu vai bo tir dién phan theo cip 16p di duge xay dung trude do.

Co ché - nay giup kiém soat viéc sir dung tir vung vuot qua pham vi tiép nhan ciia hoc sinh & timg khi
16p. Néu phat hién ty 1€ tir ngoai danh muc cho phep vuot ngudng thiét lap, hé thong s€ ghi nhan va
chuyén sang budc diéu chinh. Trong truong hop ban tom tat khong dat yéu cau vé chi sé danh gia
hodc vi pham rang budc tur vung, co ché retry co kiém soat s& duoc kich hoat. Hé thong thuc hién
sinh lai ban tom tat voi tham s6 diéu chinh (vi dy: giam do dai, don gian hoa dién dat hofc thay doi
chlen lugce sinh), sau d6 tiép tuc danh gia cho dén khi dat tiéu chi hodc cham ngudng lap t6i da. Cach
t1ep can nay giiip dam bao dau ra khong chi chinh xac vé noi [dung ma con phu hop véi nang lyc doc
hiéu cta 16p, dong thoi duy tri tinh nhit quan va kha ning kiém soét trong toan bo quy trinh xir 1y.

3.5. Phwong phap danh gia h¢ thong

Hiéu qua cta hé théng duoc dénh gia thong qua cac thang do dinh luong pho bién trong bai toan tom
tit bao gdm ROUGE va BERTScore. ROUGE duoc sir dung dé do mirc d6 tring khép n-gram va
murc 6 bao phu ndi dung gitta ban tom tit sinh ra va ban tham chiéu, trong khi BERTScore danh gia
murc d6 twong dong ngir nghia dya trén biéu dién ngit canh cua cac m6 hinh ngon ngir tién huan luyén.
Viéc lya chon cac chi s6 ndy nhdm dam bao hai tiéu chi c6t 15i: (i) tinh day du thong tin va (ii) tinh
nhat quan ngit nghia. Cac gié trj trung binh trén tap kiém thir duoc str dung 1am co so so sanh gitta
cac cau hinh mo hinh khac nhau trong qua trinh thyc nghiém. Bén canh d6, két qua danh gia con duoc
phan tich theo tung nhom 16p dé quan sat mirc d6 on dinh cta hé théng trong cac muc do ngoén ngir
khac nhau. Cach tlep can nay giip phan anh khach quan hi¢u suét tong thé ctia hé thong, dong thoi
cung cip can cir dé diéu chinh tham sé va co ché kiém soat dau ra khi can thiét.

4. KET QUA NGHIEN CUU VA THU NGHIEM

4.1. Moi truong va cong cu trién khai

Hé théng duoc phat trién trén may tinh ca nhan trang bi chip core i5 11th, GPU NVIDIA GTX 1650
(4GB VRAM), 24GB RAM va str dung h¢ diéu hanh Windows 11. Qua trinh hu4n luyén mé hinh sir
dung Kaggle 1a moi trudng dé xay dung, PyTorch, Transformers cing cac thu vién khac. Ung dung
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hién tai dang duoc trién khai voi backend 14 Java Spring Boot va hé théng Al véi Python. Dir lidu va
mo hinh duoc luu trir trén 6 SSD téc dd cao dé dam bao hi¢u nang xur ly.

4.2. Trién khai h¢ thong ’ ‘ ‘

H¢ thong duoc trién khai theo kién tric phan tang, tach bi¢t gitra giao dién nguoi dung, tang xu ly
nghiép vu va tang tri tué nhan tao nham dam bao tinh mé rong va kha ning béo tri 1au dai. Tang giao
dién ngudi dung (frontend) duoc xay dung bang React, cung cap mdi trudng twong tac truc quan cho
hoc sinh va gido vién. Nguoi dung cé thé nhép van ban, chon anh, lya chon khdi 16p, yéu cAu tom tit
hoic thuc hién cac chirc nang hd trg khac. Tang backend dugc phat trién bang Java Spring Boot, dong
vai tro diéu phdi cac yéu cau tir phia nguoi ding, quan 1y phién lam viéc, xir 1y xé4c thuc, luu triv dit
liéu va giao tiép vo1 hé théng da tac tir. Backend cling chiu trach nhiém két ndi voi co s6 dit lidu
MySQL dé Iuu trir thong tin nguoi dung, lich st tom tit va cac cau hinh hé thong. Tang tri tué¢ nhan
tao duoc trién khai nhu mot Al Service doc 1ap (Flask-based), tich hop hé théng da tac tr gém Hé
thong 1 va Hé thong 2. Trong d6, Hé théng 1 chira cac mo hinh da duoc huan luyén cho tom tit trich
xudt va dién giai, cting co ché diéu phdi trung tam. Hé théng 2 dam nhiém xur Iy ngdn ngit tu nhién,
phan loai y dinh, chuan héa dau véo, danh gia dau ra va quan 1y bd nhd ngit canh. Cac mé hinh dugc
két ndi voi co sd dir lidu vector Chroma dé hd trg truy xuat ngir nghia khi can.

Céc thanh phan dugc trién khai theo md hinh dich vu tach biét, cho phép mo rong doc lap ting ting
(vi du: tang tai nguyén GPU cho Al Service ma khong anh huong dén backend). Sau khi huan luyén,
mo hinh dugce déng goéi va tich hop vao Al Service, sdn sang phuc vu théng qua API. Céch to chirc
nay gitip hé thong van hanh 6n dinh, linh hoat va phil hop véi yéu cau trién khai thuc té.

4.3. Danh gia thuc nghiém

Dé danh gia khach quan chat lugng cac cac ban tom tit dugc tao ra boi hé thdng, nghién ciru str dung
ba chi s6 d¢ danh gia: ROUGE-1 (do mitc d¢ bao phii ndi dung), ROUGE-2 (do do mach lac va troi
chay), ROUGE-L (murc d6 bao toan thir ty va ciu tric ndi dung) va BERTScore (do tuong dong ngir
nghia). Cac chi s6 nay duoc tinh toan bang cach so sanh ban tom tit véi van ban gdc.

o ROUGE Score Evaluation on 50 Samples

0911 BERTScore result on 1000 sample between content and sumarization model
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Hinh 4. Két qua danh gia trich xuét qua thang do ROUGE (50 bai) va BERTScore (1,000 bai)

ROUGE-1 dat gia tri tot (~0. 70), chimg t6 mo hinh c6 kha nang xac dinh dung cac néi dung chinh
trong van ban. Day la mét chi s6 quan trong trong bai toan tom tat, ddc biét voi tiéng Viét. ROUGE-
2 va ROUGE-L ¢ mirc kha cao va 6n (~0.58 - 0.6), phan anh rang: M6 hinh khong chi chon dung cau
ma con giit dugc cac cum tir quan trong, phan anh tinh lién két noi dung t6t. M6 hinh duy tri dwoc
murc d§ mach lac tuong ddi trong chudi thong tin duoc trich xut. BERTScore F1 0.8406 rat cao, cho
thdy ban tém tit cia mo hinh bao toan tét ndi dung ngir nghia cua vin ban gbc, ngay ca khi khong
tring hoan toan vé mit tir vung. Gia trj Precision cao hon Recall cho thdy mé hinh c¢6 xu hudng lua
chon céc thong tin ¢6 d6 lién quan cao va chinh xac, uu tién cac ndi dung quan trong va c6 do tin cy
cao, dan dén viéc giam thiéu nhidu nhung dong thoi co thé bo sot mot sb thong tin thir cap.
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ROUGE Score Evaluation on 200 Samples

BERTScore result on 1000 sample between content and sumarization model
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Hinh 5. Két qua danh g1a dlen gidi qua thang do ROUGE (200 bai) va BERTScore (1,000 bai)

ROUGE-1 dat gia tri cao (~0.70), chtrng t6 mé hinh giit dwgc phan 16n ndi dung quan trong clia van
ban gbc (mirc d6 tring khép unigram tot). Day 1a mot chi sb quan trong trong bai toan tom tat, dic
biét voi tiéng Viét. ROUGE-2 va ROUGE-L ¢ mtc trung binh (~0.33 - 0.36), phan anh rang mo hinh
c6 kha nang tai hién cym tir va cAu trac cau & mirc kha. Tuy nhién, véi dac thu cua tom tat dién giai,
viéc khong dat ROUGE-2 qua cao 1a hop 1y, do mo hinh c6 xu huéng dién dat lai thay vi sao chép
nguyén van. BERTScore F1 ~0.76 la kha cao, phan anh murc d6 twong dong ngit nghia tét giita ban
tom tat va vin ban gbc, ngay ca khi cach dién dat khac nhau. Chi s Precision cao hon Recall, cho
thdy noi dung sinh ra c6 d6 chinh xac cao, it théng tin nhiéu. Tuy nhién, ¢ thé chua bao phii toan bo
thong tin quan trong.

Két qua thyc nghiém duoc phan tich theo timg cip 10p cho thdy hé thong cé kha ning kiém soat tot
ndi dung tom tat theo trinh d6 nguoi hoc. Cu thé, cac ban tom tit duoc sinh ra déu dam béo tir viung
nam trong b tir dién twong Gng véi timg cap 16p, gop phan duy tri tinh dé& hiéu va phu hop véi nang
luc ngon ngir cua hoc sinh. Bén canh do, h¢ thong hd trg diéu chinh d6 dai dau ra theo cac murc ngén,
trung binh va dai, gitip linh hoat dap (mg nhu céu st dung khac nhau. Ngoai ra, d6 kho cua van ban
tom tat duoc danh gia dya trén cac ti€u chi nhu s6 lugng tu, s6 cdu va tan suét Xuat hién cuta tir hiém
va nhiéu thong s6 khac, tir d6 quy doi vé thang do cap 16p tuong ung. Cach tiép can nay cho phép
ngudi dung dé dang dbi chiéu va lua chon ban tom tit phu hop v6i trinh do, ddng thoi gop phan nang
cao tinh img dung ctia hé thong trong bdi canh gido duc tiéu hoc.

Dé danh gia tinh thyc tién cta hé thdng, chung t6i tién hanh thu thap ¥ kién tir gido vién Poan Vian
Luong, cong tac hon 25 nam tai trudng Tiéu hoc Pinh Vian Phu (Tan Thanh, TAy Ninh). Nhan xét
cta thay: “Tbi thiy tmg dung co ¥ tudng tét, giao dién dep, cac budc thao tac dé dung dé cho hoc
sinh nho tudi dé lam quen. Noi dung tom tat thi bam sat duoc muc tiéu bai hoc. Ti thiy ciing rat co
hiéu qua cho hoc sinh. Con ndi vé d6 kho theo 16p thi toi thay doi khi n6 dung tir chua sat véi trinh
d6 cua hoc sinh nho va con lap y. Mot vai chd can gido vién chinh lai, nhung nhin chung tdi ciing
danh gia tot vé tmg dung.” Bang 2 dudi ddy 1a danh gia cac ban tom tit ting bai doc theo khéi 16p
theo nhu nhan xét ctia thay Poan Vin Luong.

Bang 2. Tong hop nhén xét cua gido vién theo ting bai doc va phuong phap tom tat

. s Phwon Azl a eg o .a
Lop Bai doc . g Nhan xét cua giao vién
phap
Phan mo dau noi “nguoi lon can sang tao dé giup doi”
Séng tao vi x ... | t6i thdy dé hiéu cho HS I6p 1, vi cdu ngdn, it hoc thudt.
1 £ Dién giai Y P & i i

cudc song Nhung doan tom lai y “ung dung y tuwong trong khoa hoc
ky thuat” nghe hoi xa voi cac em

Nhin chung tém tat tot, nhung phan két hoc sinh I6p 2 sé
2 | Kho bau Dién giai | khdng hiéu vi thiéu chi tiét (Iam ruéng, ban hang, mdy
lan nguoi cha dixa...)

Phu hop voi do kho hoc sinh 16p 3, phu hop 100% ve do
70 nhan vat/su kién

Chuyén nho

trong 16p hoc Dién giai
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Phuong
phip
4 | Chiéc dén 1dng | Trich xuét

Lop Bai doc Nhén xét cia gido vién

Sé phu hop voi hoc sinh Iop 4 néu cé gido vién kem theo,
néu cdac em ty doc sé hoi khé hiéu vi né thiéu cdu noi
4 | Chi€c dén 1o6ng Dién gidi | Phu hop véi do kho hoc sinh ZO’p 4

5 Giai thoai vé ban Trich xut Gitr duwoc cdu ndi vé “sdng tac noi tiéng ciia Beethoven” va
xOnat Anh trang “cam hung dwoi anh trang” phu hop voi hoc sinh lop 5

5 Giai thoai vé ban Didn widi Néi dung dién gidi khd phii hop cho hoc sinh I6p 5 luyén
xOnat Anh trang & doc voi néu thong diép

4.4. Ban luan két qua

Nghién ciru nay di dé xuat va trién khai mot hé thong tom tit vin ban tiéng Viét cho hoc sinh tiéu
hoc dua trén kién triic da tac tr két hop giita mo hinh hoc sau va co ché kiém soat dau ra theo cap
l6p. Vé mat cong ngh¢, hé thdng tich hop cac m6 hinh ngén ngir da duoc tinh chinh cho hai huéng
tlep can trich Xuat va dién giai, co ché t6i vu siéu tham sd bang Optuna, bo tir dién phan tang theo
khéi 16p, céc chi s6 danh gia do kho, ciing cac thang do danh gia ty dong nhu ROUGE va BERTScore.
Kién trac trién khai theo huéng phan tach frontend (React), backend (Spring Boot) va Al Service doc
1ap (Flask-based MAS) gitip dam bao tinh mo-dun va kha niang mo rong. Vé loi ich, mé hinh MAS
cho phép phan tach rd vai tro giita cac tac ti: sinh tom tat, danh gia, phan loai y dinh, chuan hoa dau
vao va diéu phdi xir 1y. Cach tiép can nay giup tang tinh linh hoat, d& bao tri va c6 thé mé rong thém
cac chirc nang nhu phan héi hoc tap hodc ca nhén hoa no1 dung trong tuong lai. Ngoai ra, viéc xay
dung bo dir liéu chuyén biét cho bac tiéu hoc dong gdp mot ngudn tai nguyén cb gia tri cho nghién
ctru xir Iy ngdn ngit ty nhién tiéng Viét trong linh vuc gido duc.

Mac du hé thong dat dugc mot sd két qua kha quan, van con ton tai mot s6 han ché can dugce cai thién.
Trude hét, do duogce trién khai trén méi trudng cuc bo, thoi gian xtr Iy con twong dbi cao, dic biét véi
cac van ban dai trén 700 tir. Khi toan bd pipeline MAS hoat dong, bao gom tom tat, danh gia, sinh
hinh anh va co ché retry khi két qua chua dat yéu cau, tong thoi gian xu 1y co thé dao dong tir 2 den
5 phat tuy theo ting truong hop. Bén canh d6, & phuong phap tom tat dién giai, mé hinh déi khi van
sinh ra cc ciu co sai 1éch nhe vé noi dung so véi vin ban gbc (hallucination), anh huong dén do
chinh x4c ctia ban tom tat. V& mat dir liéu, mic du da duoc thu thap va 1am sach twong dbi tot, ngudn
dir liéu chu yéu tir sach gido khoa van con han ché vé quy mé va do da dang, c6 thé anh huong dén
kha nang tong quat hda cua md hinh trong cac ngir canh khac nhau. Nhiing han ché nay cho thay h¢
théng can tiép tuc dugc t61 uu vé hiéu nang, cai thién chét luong mé hinh va mé rong dit liéu trong
cac nghién ciru tiép theo.

5. KET LUAN VA HUONG PHAT TRIEN

Nghién ctru da xay dyng mot he théng hd tro tom tit van ban tiéng Viét cho hoc sinh tiéu hoc dua
trén kién tric da tac tur, két hop hai phuong phap trich xuét va dién giai. He thong tich hop cac mo
hinh hoc sau d4 tinh chinh, t6i wu siéu tham s bang Optuna va danh gia baing ROUGE va BERTScore
nham dam bao d6 chinh xac noi dung va tuong dong ngit nghia. Bo dir liéu dugc xdy dung voi co ché
kiém so4t tir vung theo cap 16p, gitp ban tom tat phu hop v6i nang luc doc h1eu cua hoc sinh 16p 1 -
5. Két qua thuc nghiém cho thay hé thong dat hiéu qua on dinh, cho thay tiém ning cia kién tric da
tac tir trong bai toan tom tit vin ban gido duc tiéng Viét.

Trong tuong lai, hé thong ¢6 thé duoc mé rong theo nhiéu huéng nham ning cao kha ning tng dung
thuc té. Trude hét, can t1ep tuc hoan thién hé thong thong qua viéc tinh chinh md hinh, sira 16i va
kiém nghiém nhiéu lan dé dam bao d6 6n dinh trudc khi trién khai rong rii. Mot trong nhirng han ché
hién tai la thoi gian xur 1y con tuong ddi cao khi trién khai trén moi truong cuc bd; tuy nhién, van dé
nay c6 thé duoc cai thién dang ké khi chuyén sang ha tﬁng dién toan ddm may véi GPU manh hon,
giip giam thoi gian suy luén va tang kha nang phuc vu d6ng thoi nhidu nguoi ding. Vé kha nang mo
rong, kién trac da tac tir cho phép dé dang bd sung cac thanh phan méi nhu ting cuong co ché tuong
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tac va danh gia chéo giira cac tac tir, xy dung bd nhé tac tir nham luu trit ngit canh va hd trg ca nhan
hoa. Ngoai ra, viec mé rong bo dir li€u voi dir lieu gan nhan tr gido vién va phan hdi nguoi dung,
cling nhu tich hop céac chirc ning nhu tao cau hoi doc hiéu, phan tich d6 khé vin ban hogc sinh ndi
dung hoc tap s& gop phan hoan thién hé thong Trong bdi canh gido duc, hé théng co tiém ning tich
hop v&i cac nén tang hoc tap truc tuyen hd trg gido vién va hoc sinh trong qu4 trinh day va hoc. Pong
thoi, day ciing 1a tién dé dé phat trién theo hudng thuong mai hoa, huéng téi xay dung mot nén tang
hd trg hoc tap thong minh, phul hop véi xu hudng chuyén ddi sé trong gido duc.
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