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Tém tit: Nghién ciru ndy giai quyét bai todn “niit thit cé chai” trong quy trinh doi sodt
tai chinh tai cdc co so gido duc phé thong (K-12) Viét Nam trong boi canh chuyén doi sé quoc
gia. Mdc dii thanh todn khéng ding tién mdt dwoc thiic dday manh mé theo Quyét dinh 1813/
OP-TTg, sw phin manh div liéu gitta hé thong ngdn hang va nha truong dan dén quy trinh
doi sodt thii cong ton kém, do tré thong tin cao va thiéu sw tin cdy. Dua trén phirong phdp
nghién ciru khoa hoc thiét ké (Design Science Research - DSR), bai bdo dé xudt kién triic
hé thong lai ghép tich hop céng nghé chudi khoi (blockchain) lam 16p “Ké todn tam phédn”
(Triple-Entry Accounting). Viéc sir dung co ché Oracle dé ghi nhén siéu dit liéu giao dich lén
chudi khoi givip thiét ldp “Nguon sw thit duy nhat” (Single Source of Truth), cho phép ddi
sodt hoan toan tw dong trong khi van dam bdo tudn thii nghiém ngdt cac quy dinh vé tién té
va bdao vé dir liéu ca nhan. Gidi phap nay khéng chi giam thiéu chi phi van hanh ma con kién
tao nén tang ha ldng minh bach, bao mdt cho hé sinh thai gido duc $6.

Tir khéa: chuyén doi sé gido duc, tai chinh hoc dwong, thu hd, blockchain, ké toan tam phdn

I. Pit van dé

1.1. Chuyén doi sé trong qudn tri
tai chinh gido duc

Trong bdi canh chuyén d6i sd, gido
duc Viét Nam dang ddy manh hién dai hoa
quan tri tai chinh v&i muc tiéu trén 90% co
s& do6 thi thanh toan khong dung tién mat
(Quyét dinh 1813/QD-TTg). Tuy nhién,
sy m¢ rong nhanh chéng ctia h¢ sinh thai
tai chinh gido duc dang tao ra thach thic

16n vé ha tang dbi soat. Dién hinh nhu hé
thdng SSC, du di két ndi 40 ngan hang va
4 vi dién tuor dé phuc vu hon 2 tri¢u nguoi
dung (SSC, 2026), nhung lai gay ap luc
nang né 1én cong tac ké toan do dir liéu bi
phan manh trén nhiéu sd cai riéng biét. Su
thiéu hut co ché xur 1y dit liéu tap trung va
tic thoi hién 14 “diém nghén” then chdt,
can tré hiéu qua chuyén doi sb trong quan
1y tai chinh gido dyc.
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1.2. Thwe trang trong doi sodt
thanh toan

Véan dé cot 16i ma hé thong tai
chinh gido duc hién tai dang d6i mat
la ddi soat giao dich. Trong md hinh

(A) (B)

Nguwéi dung ban Kénh thanh todn
] 3n hang va 4 vi dig
16 88 e twee g

Thanh todn da kénh

(Hocphi& dichvygia | -Xénhtryctuyén

Ngwéri diung doanh
nghiép (Hon 1500)

0.3-0.5 triéu
giao dich
mdi thang

van hanh hién tai, quy trinh ddi soat
chu yéu dua trén thu cong hodc ban tu
dong, dién ra theo chu ky (thuong la
cudi ngay hodc cudi thang) thay vi thoi
gian thyc ( SSC, 2026).

(%] (D)

Nén tang tai chinh Truéng hoc &
K-12 Truwérng mam non

(Trung thm djch vy trubmg hoc - 55C) (Hom 1000 truémg)
Quén I téing hetp S5C - Phin mem tai
tai chinh chinh cho trurdmg hoc

Quén ly dir ligu
gido duc

=

Hinh 1: M6 hinh hé thong tai chinh hoc dwong

Su bat dong bd gilta sd cai ngan
hang va hé théng quan Iy truong hoc tao ra
“d6 tré thong tin”, khién trang thai thanh
toan hién thi sai léch du giao dich da hoan
tat. Thyc trang niy gy ra ba hé luy chinh:

Ganh nang van hanh: Véi quy mo
16n (dién hinh nhu SSC dat 0,5 tri¢u giao
dich/thang), viéc ddi soat thu cong gay
lang phi ngudn lyc va sai sot, v6i chi
phi cao gip 3-4 lan so véi tu dong hoa
(Fintech, 2026).

Rui ro tinh toan ven: HE théng dir
lidu tap trung thiéu co ché giam sat bat
bién, tiém 4n nguy co thao tung dir liéu
va thiéu minh bach trong quén 1y thu chi.

Thach thirc phap 1y: Theo Dé 4n 06
va Nghi dinh 13/2023/ND-CP, viéc luu trix
phan tan va bao mat kém dbi vé6i dir lidu
dinh danh hoc sinh dang tao ra nhiing rao
can 16n vé tuan tht bao vé dit liéu c4 nhan.

Su thiéu Véng mot co so ha tﬁng tich
hop, minh bach va bao mat hi¢n 1a rao
can then chét d6i voi su phat trién cia tai
chinh gido duc sb.

1.3. Khodng trong nghién ciru

Céc giai phap truyén thong nhu ERP
hay API chua thé xur 1y triét dé sy thiéu tin
cdy giita cac “dc dao dir liéu” (data silos)
do thiéu tinh bao chimg bt bién. Nghién
ctru nay dé xuét chuyén dich mé hinh tir
dbi soat “dya trén niém tin” sang “bang
chtng k¥ thuat s6” (cryptographic proof)
bang cong nghé blockchain. Van dung
ly thuyét Ké toan tam phan (Weinberg,
2025), mang blockchain thiét 1ap “Ngudn
su that duy nhat” (SSoT) minh bach giira
cac bén. Hién nay, ing dung blockchain
trong gidao duc chu yéu tap trung vao vin
bang (Wang, X., 2025), bé ngé mang d6i
soat tai chinh (Bhaskar P, 2021). Dac biét,



chua c6 nghién ctru qudc té nao xét dén
dic thu Viét Nam vé quy dinh cam tién
ma héa va yéu cau tich hop ha tang dinh
danh VNelD.

1.4. Muc tiéu va pham vi nghién ciru

Nghién ctru d& xuit khung kién tric
va md hinh van hanh thuc tién nham giai
quyét cac van dé: (1) Tich hop Blockchain
tuan thu quy dinh phap dinh Viét Nam. (2)
Téi wu kién triic cho hiéu ning quy mé 16n
va bdo mat dir licu. (3) Tac dong cua mo
hinh méi dén hiéu qua van hanh va niém
tin. Pham vi tép trung vao giao duc K-12
tai Viét Nam, su dung nén tang Cardano
lam ha tang tin cdy.

IL. Co 6 1y thuyét

2.1. Ké todn tam phin

Hé théng ké toan kép truyén thong
gay phan manh dit liéu, doi hoi déi soat lién
tuc. Ly thuyét Ké toan tam phan (Petratos,
2024) giai quyét van dé nay bang but toan
thir ba trén s6 cai md hoéa dung chung.
Trong nghién ctru ndy, cdu trac gdm: Entry
1 (Ngan hang ghi ng), Entry 2 (Truong hoc
ghi ¢6), va Entry 3 (Blockchain Cardano
luu hash bat bién). Co ché nay thiét 1ap
“Ngudn sy that duy nhat” (SSoT), giup
loai bo dbi soat thu cong thong qua ban ghi
tham chiéu chung (Sarwar, 2023).

2.2. Mo hinh eUTXO (Extended
Unspent Transaction Output)

Viéc lya chon nén tang Blockchain
1a quyét dinh ky thuat quan trong. Hién
c6 hai mo hinh s6 cai phd bién: Account-
based (nhu Ethereum) va eUTXO (nhu
Cardano va Bitcoin dung UTXO). Nghién
ctru dé xuit lya chon Cardano véi mo hinh
eUTXO lam nén tang phat trién vi tinh an
toan, kha nang du bao chi phi va kha nang
md rong vuot trdi, phu hop vdi cac hé
thong tai chinh 16n Sanchez (2025).
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2.3. Qudn ly dit liéu va tudn thu
phap ly

Viéc tich hop Blockchain vap phai
mau thudn giita tinh minh bach s cai va
Nghi dinh 13/2023/ND-CP vé bao vé di
liéu c4 nhan. Nghién ctru dé xuit chién
lugc két hop Zero-Knowledge Proofs va
K¥ thuat bam (Hashing) qua hai 16p:

Lép Off-chain: Luu trit thong tin
dinh danh (PII) trong co sé dit liéu truyén
thdng bao mat va xac thuc nguoi ding qua
hé thong VNelD.

L&p On-chain: Chi luu vét cac gia
tri bam c6 mudi (Salted Hash) va dinh
danh phi tép trung (DID).

Céu trac ndy cho phép anh xa danh
tinh tir VNelD sang DID dé dam bao tinh
phap 1y, dong thoi xac thuc toan ven giao
dich ma khong 1am 16 lot thong tin nhay
cam trén mang ludi cong khai.

2.4. Thu thap va xv ly dir liéu

Nghién ctu st dung dir licu tr hé
thong SSC hién tai dé mo phong va tinh
toan hi¢u qua:

D@ liéu giao dich: 0,5 triéu giao
dich/thang, 13y tir 40 ngan hang ddi tac.

Dir liéu 161 d6i soat: Ty 18 sai sot,
thoi gian tré trung binh trong quy trinh
hién tai.

Céc chi s benchmark nganh: Chi
phi xtr Iy hoéa don thu cong va ty dong tir
Artsyl Tech (2025).

Céc dir liéu nay duoc dung dé xay
dung kich ban kiém thir (test scenarios)
cho kién trac dé xuat.

I11. Phwong phap nghién ciru

Nghién ctru van dung phuong phap
Design Science Research (DSR) nhim
kién tao céc tao tac (artifacts) giai quyét
véan dé thyc tién trong hé théng thong tin
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(Alammary, 2019). Theo khung hudng
dan ctia Hevner (2004), quy trinh thuc
hién gdm ba thanh phan:

Chu trinh thyc tién (Relevance
Cycle): Xac dinh cac “diém dau” cua
tai chinh gido duc K-12 (d6i soat cham,
phan manh) va rang budc phap ly (Qb
1813, Nghi dinh 13) dya trén dir liéu du
an SSC (2026).

Chu trinh Thiét ké (Design Cycle):
Phat trién kién trac SSC 2.0 tich hop
Blockchain Cardano, tap trung vao t6i uu
ludng dit liéu va co ché thanh toan.

Q) ; (8)
Ngudi dung béan Kénh thanh toan
lé da xac thye | (40 ngan hang va 4 vi

(Hon 2 trigu) dién tir lém nhét Viét Nam)

Thanh todn da kénh | Nha cung cép dich
! (Hoc phi & cdcdichvu |

Nguti diing hop téc.

. Burdmg truyén tin arnal

Haéng triéu on-chain |
(Hon 1500) on-chain manthly. Ly

Chu trinh nghiém ngat (Rigor
Cycle): Bam bao tinh khoa hoc qua viéc
van dung 1y thuyét Ké toan tam phéan va
mo hinh eUTXO (Weinberg, 2025).

IV. M6 hinh dé xuit: Kién tric hé
thong SSC 2.0 va co ché van hanh

4.1. Kién tritc hé thong

Hé théng duogc thiét ké theo mé hinh
lai, tan dung suc manh xt ly cua hé théng
tap trung truyén thong cho nghiép vu quan
1y, dong thoi str dung Blockchain nhu mot
16p mo neo tin cdy cho viéc xac thuc va
dbi soat nhu Hinh 2.

(€ ()
Nén tang tai chinh | Trudng hoc &
K-12 i Trudng mam non
(Trung tdm dich vy (Hon 1500 truémg

0,5 triéu giao dich trubng hoc - SSC) | hoc)

Buéng truyén tin nhan
& kiém todn

Duting truyén tin nhén & kigém |

Hang triéu hoat ddng
‘ron-chain hang thing

“Lép2chothanhtoannhd | | | | yneid

(cac mat hang can-tin, phi

clplaichingchi.y |~ | (OIP-Tichhom) xRl

@ Nguon dir liéu tap trung duy nhat (Single Source of Truth)

trigu hoat
4. Héng trigu ngudi £
ding & hoat dgng {
M3 hash gido duc on-chain M3 hash

b

N — B3

Hinh 2: Kién triic hé thong SSC 2.0

Kién tric dé xuat bao gdm 4 tang chinh:

4.1.1. Tang nguoi ding va kénh
thanh toan

Pay 1a tang tuong tac truc tiép voi
ngudi dung, duoc giit nguyén dé dam bao
trai nghiém nhu hién tai va khong gay
x40 tron. Dong tién van luu chuyén qua
hé thong ngan hang truyén thong, tuan thu
tuyét d6i quy dinh cta phap luit.

4.1.2. Tang iing dung va Oracle

SSC Platform (Off-chain): Quan ly
hd so hoc sinh, hoc phivahoa don dién tur.

Oracle Service (Payment Listener):
Cau ndi Off-chain/On-chain, tiép nhan
callback API tir cac dbi tac tai chinh. Thanh
phan nay xac thuc va chuan héa dir liéu
giao dich thanh metadata (theo chuan CIP-
20) dé ghi nhan 1én Blockchain Cardano.

4.1.3. Tang blockchain va hop dong
thong minh

Tang nay thiét 1ap S6 cai bat bién va
Nguon sy that duy nhat (SSoT):

Cardano Layer 1: Luu trir metadata
va quan ly trang thai hoa don on-chain.



Smart Contracts (Plutus): Ty dong
hoa logic kinh doanh, cap nhat trang thai
thanh toan tirc thoi dua trén xac thuc tu
Oracle ma khong can can thiép thu cong.

Hydra (Layer 2): Giai phap mo rong
cho cac giao dich vi mé, gitip t6i wu hoa
téc do xir Iy va tbi thiéu hoa chi phi.

4.1.4. Tang dir liéu va dinh danh

VNelD Integration: Hé thng tich
hop v6i VNeID dé xé4c thuc danh tinh
(KYC) phu huynh, hoc sinh.

Atala PRISM (DID): Sau khi xac
thuc, mdi hoc sinh dwoc cép mot dinh danh
phi tap trung (DID). Hoc ba, bang cap, va
lich st thanh toan dugc gin voi DID nay
dudi dang Verifiable Credentials (VCs),
cho phép hoc sinh s¢ hitu dit liéu cia minh
tron doi (Self-Sovereign Identity).

V. Két qua va théo luin

5.1. Két qua

Hé théng SSC 2.0 dugc thtr nghiém
giéi han tai duy nhat mét truong Pho
thong trung hoc hién c6 gan 500 hoc sinh.

Két qua nghién ctru 1y thuyét va ap
dung thir nghiém quy mé nho cho thay giai
phap nay budc dau co két qua kha quan:

Loai bo hoan toan quy trinh ddi soat
thii cong: Bién quy trinh T+3 ngay & hé
théng hién tai tré thanh thoi gian thuc,
gitp tiét kiém chi phi van hanh dang ké.
Khong xay ra bat ky sai sot ndo.

Thoi gian déi soat (T): T+ 3 ( hién
tai) va T+ 0 (Moi).

Ty 1& 18i trong di soat: Tur 1 - 2%
(hién tai) xudng 0% trong thir nghiém
gi61 han.

Thiét lap nguén sy that duy nhét
(SSoT): Giai quyét xung dot dir liéu giita
Nha truong va Ngan hang, khong c6 bat
ky khiéu nai nao.
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Pam bao tinh toan ven dir liéu: Bao
vé ho so tai chinh va hoc tap cta hoc sinh
bang cong nghé s6 céi bat bién, dong thoi
tuan thu nghiém ngit cac quy dinh vé bao
mat dir liéu (Nghi dinh 13) va dinh danh
dién tir (D& an 06).

5.2. Han ché va hwéng phdt trién

Pé dua mé hinh tir Iy thuyét vao
thuc tién & quy mo 16n thanh cong, nhom
nghién ctru dé xuat cac bude tiép theo:

Mo rong thi diém: Can trién khai thur
nghiém tai mgt nhoém nhd (5-10 trudong)
dé do luong do tré thuc té khi Oracle ghi
lén mang ludi Blockchain va tinh chinh
céc hop dong thong minh.

Nghién ctu m¢ rong: Tap trung
vao giai phap Layer 2 (Hydra) dé xu Iy
cac giao dich vi md trong truong hoc
(Canteen, Thu vién) nham hudng téi mot
h¢ sinh thai “Thanh toan khong tién mat”
toan dién.

VI. Két luan

Nghién ctru da dé xuét kién tric lai
SSC 2.0 tich hop cong nghé chudi khi
nham khic phuc cac han ché trong quy
trinh d6i soat tai chinh tai cac truong phd
thong. Bang phuong phap Design Science
Research, md hinh ching minh rang viéc
sit dung cong nghé chudi khdi nhu 16p
“mo neo tin cay”, giup thiét 1ap ngudn sy
that duy nhéat (SSoT) di: 1) loai bo dbi
soat thu cong, 2) giam do tré va 3) ngin
ngua sai I¢ch dir li¢u gitra ngan hang va
nha truong. Tuy nhién, can tiép tuc mo
rong thi diém & quy mé 16n hon, dong thoi
nghién ctru trién khai thém trén Layer-2
(Hydra) dé giam phi gas cho céc giao dich
vi mo6. Nhin chung, m6 hinh SSC 2.0 c6
tiém nang tré thanh nén tang ha tang cot
16i cho chuyén ddi sd tai chinh gido duc
trong tuong lai.
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APPLYING BLOCKCHAIN TECHNOLOGY TO K-12
FINANCIAL RECONCILIATION

Le Minh Tuan', Nguyen Cong Du?

Abstract: This study addresses the “bottleneck’ in financial reconciliation processes at
K-12 educational institutions in Vietnam within the context of national digital transformation.
Despite the strong promotion of non-cash payments under Decision 1813/QD-TTg, data
fragmentation between banking systems and schools has led to costly manual reconciliation,
high information latency, and a lack of trust. Employing the Design Science Research (DSR)
methodology, this paper proposes a hybrid system architecture (SSC 2.0) that integrates
the Cardano Blockchain network as a “Triple-Entry Accounting” layer. The model’s results
indicate that utilizing an Oracle mechanism to record transaction metadata on the blockchain
establishes a “Single Source of Truth.” This enables real-time automated reconciliation
while ensuring strict compliance with monetary regulations and personal data protection.
This solution not only optimizes operational costs but also establishes a transparent, secure
infrastructure foundation for the digital education ecosystem.

Keywords: digital transformation in education, fintech, blockchain, K-12 Financial
Reconciliation
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