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DUA TREN BOI CANH TRUC QUAN:
TIEM NANG AP DUNG TAI VIET NAM

VISUALLY CONTEXT-BASED CONSTRUCTION SAFETY ASSESSMENT SYSTEM:
INNOVATIONS AND POTENTIAL FOR APPLICATION IN VIETNAM

Tém tit: An toan lao dong trong nganh Xay dung la thach
thiic toan cau, dac biét tai Viét Nam vdi ty 1€ tai nan dang bao
doéng. Phuong phép gido duc va danh gia an toan truyén théng
thugdng chua dap (ing yéu cau nang luc thuc hanh. Bai viét gisi
thiéu hé théng danh gia an toan dua trén béi canh (CBSA) - mét
giai phap tiép can mdi cha trong dén viéc danh gia nang luc
thuc t€, iing dung céng nghé hinh anh truc quan va cau tric
danh gia theo mé-dun linh hoat. H& théng nay dugc thiét ké
vGi quy trinh khoa hoc nham nang cao hiéu qua giang day va
kiém tra trong linh vuc an toan xay dung. Bai viét cing phan
tich tiém nang, rao can va dé xuat 16 trinh ap dung CBSA vao
giao duc dai hoc va dao tao nghé xay dung tai Viét Nam, hudng
i nang cao chat lugng nhan luc, giam tai nan va xay dung van
héa an toan bén viing.

Tu khéa: An toan xay dung, danh gia dua trén bdi canh,
thuc t€ 3o, truc quan.

Abstract: Occupational safety in the construction industry is
a global challenge, especially in Vietham where accident rate is
alarming. Traditional safety education and assessment methods
often fail to meet practical competency requirements. This article
introduces the Context-Based Safety Assessment (CBSA) system - a
new approach that emphasizes practical competency evaluation
by applying visual technologies and a flexible modular assessment
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structure. The system is designed with a scientific process to
enhance the effectiveness of teaching and testing in construction
safety. The article also analyzes the potentiality, barriers, and
proposes a roadmap for applying CBSA in university-level training
and vocational training in Vietnam, aiming to improve human
resource quality, reduce accidents, and foster a sustainable safety
culture.

Keywords: Construction safety, context-based assessment,
virtual reality, visually.
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1.MG PAU

Nganh Xay dung, mot tru cot kinh té€, déng gép I6n vao
tang truéng GDP va hién dai hoa dat nudc. Tuy nhién, su phat
trién nhanh di kém rai ro, ddc biét vé an toan lao dong (ATLD).
Thong ké [1] cho thay nganh Xay dung lién tuc co ty Ié tai nan
lao déng (TNLD) va bénh nghé nghiép cao nhat. Tai nan gay
tén that nang né vé ngudi, tai sdn, dnh hudng tiéu cuc dén tam
ly ngudi lao dong, ti€n do, chat lugng céng trinh, uy tin doanh
nghiép va tao génh ndng xa hoi.

Mot nguyén nhan goc ré la han ché trong gido duc, dao tao
va danh gid nang luc ATLD. Chuang trinh dao tao hién hanh con
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nang ly thuyét, thiéu truc quan va co hoi thuc hanh mé phong.
Phuong phéap danh gia ATLD ch( yéu dua trén kiém tra viét, trac
nghiém ly thuyét hodc thuc hanh don gian, chua phan anh kha
nang nhan dién nguy co va ting pho tinh huéng phuc tap tai
coéng trudng [2], [3]. Diéu nay tao "khoang tréng nang luc" gitia
kién thuc va yéu cau thuc té, khién nhiéu ky su, cong nhan méi
ra trudng ldng tung, thiéu tu tin, dan dén nguy co tai nan cao.

Vi vay, viéc tim kiém, nghién c(u va trién khai gidi phap giéo
duc, danh gia ATLD dot pha, ung dung céng nghé hién dai la
yéu cau cap bach. Nghién ctiu ctia Pedro va cong su [4] vé hé
théng danh gia dua trén béi canh dugc tang cudng bang hinh
anh tryc quan (CBSA) da m& huéng ti€p can mai, gidi quyét yéu
kém clia phuang phap truyén théng. Bai viét nay sé phan tich
cac diém ddi mai clia CBSA va danh gia kha nang, 16 trinh ap
dung tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU

Nghién ctu nay dugc thuc hién dua trén phuong phap téng
quan va phan tich tai liéu. Trong tam la phan tich sau nghién
clru g6c chia Pedro va cong su [4] vé viéc phat trién va danh gia
Hé théng danh gia an toan dua trén béi canh (CBSA). Quy trinh
nghién ctru bao gém:

[ e _ k..
Hinh 1. Giao dién tuong tdc trong mé-dun Kiém tra
céng trudng do [4]

« Phan tich hé théng: Phan tich chi tiét ciu tric, khung ly
thuyét (Thang do Bloom), cac mé-dun thanh phan (STQ, SIS,
JSA) va quy trinh danh gia hiéu qua ctia hé théng CBSA.

« Danh gia béi canh: Dai chiéu cac dac diém clia CBSA véi
bé&i canh, thuc trang va thach thiic trong cong tac dao tao, danh
gid ATLD tai Viét Nam.

« Xay dung dé xuat: Dya trén két qua phan tich, bai viét dé
xudt mét 16 trinh chién lugc, phan tich cac rao can va giai phap
nham hién thuc héa tiém nang dp dung mét hé théng tuong tu
CBSA tai Viét Nam.

3.KET QUA VA THAO LUAN

3.1. Phan tich hé théng danh gia an toan dua trén bdi
canh (CBSA)

Nghién ctu clia Pedro va céng su [4] khéng chi ing dung
cébng nghé ma con thay déi triét ly danh gia nang luc, chuyén
dich tur tap trung huan luyén sang danh gia nang luc thuc hanh
toan dién. Nang luc ATLD khoéng chi la "biét" ma phai "lam
dugc” va "lam dung" trong thuc té.

Piém manh cta CBSA la xay dung dua trén su diéu chinh
thang do nang luc nhan thuic ctia Bloom [5], tap trung vao cac
cdp d6 cao hon nhu van dung, phan tich, danh gia va sang tao.
Hé théng gom 3 mo-dun vai dé kho tang dan:

« M&-dun 1: Cau héi ly thuyét an toan dugc tang cudng truc
quan (STQ): Panh gia kién thic nén tang (Ghi nhdg, hiéu, van
dung co ban) thong qua cac kich ban cong trudng (hinh anh
3D, mé phéng ngén).

« Mé-dun 2: Cau hdi kich ban kiém tra cong trudng (SIS):
béanh gid kha nang quan sat, nhan dién nguy co trong moi
trudng VR tuong tac (Hinh 1). NgudGi hoc "nhap vai" ky su an
toan dé kiém tra va dé xuat bién phap khic phuc (Van dung,
phan tich).

+ MO-dun 3: Cau héi xem xét phan tich an toan cong viéc
(JSA): Banh gia nang luc & muc cao nhat (Phan tich, Danh gia,
Sang tao). Ngudi hoc so sanh tai liéu JSA véi kich ban o (video
360°, panorama), chi ra bat cap va dé xuat cai tién.

So d6 téng quan vé phuong phap danh gia ciia CBSA dugc
trinh bay trong Hinh 2. Piém c6t 16i cia CBSA la tich hgp sau
rong cong nghé truc quan (mo6 hinh 3D, VR, anh panorama
360°), gitp:

« Tang tinh thuc té va trung thuc: Tai tao kich ban céng
truong phuc tap, giup ngudi hoc cé cam giac "¢ do"

« M6 phong an toan: Cho phép tradi nghiém tinh huéng
nguy hiém ma khéng c¢é rai ro thuyc té.

« Tdng cudng su tham gia va dong luc: Kich ban tuong tac
hdp dan hon van ban thuan tay.

« Danh gia ky néng khéng gian va nhan thic tinh hudng:
Cong nghé 3D, VR la céng cu ly tudng cho céc ky ndang nay.
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Hinh 2. T6ng quan vé phuong phdp ddnh gid an toan
dua trén béi canh [4]

Nhom nghién clu [4] da tién hanh quy trinh danh gia hé
thong CBSA mét cach bai ban qua thi nghiém so sanh véi
phuong phap truyén théng. Dit liéu dugc thu thap da chiéu:

+«Nhan thiic va tinh than: Thang do NASA-TLX cho thay CBSA
c6 khéi lugng céng viéc hop ly.

« Hiéu qua: Khao sat chuyén gia va gidng vién danh gia cao
CBSA vé tinh lién quan va d6 trung thuc.

« Tinh minh bach: Khao sat ngudi hoc va giang vién cho két
qua tét vé tinh cdng bang, ré rang va thuc tién (Hinh 3).

« Phan héi dinh tinh: Phan hoi chung rat tich cuc, ngudi hoc
thay CBSA tha vi va thuc té hon.
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Rating scale

faimess clarity practicality

Transparency evaluation criteria

Hinh 3. Két qua ddnh gid vé tinh minh bach
ctia hé théng CBSA [4]

3.2.Tiém nang va 18 trinh ap dung CBSA tai Viét Nam

Nghién cuu va trién khai hé théng tuong tu CBSA tai Viét Nam
hita hen mang lai nhiéu Igi ich, gép phan nang cao chat lugng dao
tao, cling ¢6 van hda an toan va dap Ung yéu cau ctia Cach mang
Céng nghiép 4.0. D& 4p dung hiéu qud, cdn mét 16 trinh va chién
lugc cu thé qua cac giai doan:

« Giai doan 1: Nghién ctu, danh gia va xay dung nén tang:
Thanh lap nhédm nghién cdu lién nganh, xay dung khung
chuang trinh va tiéu chuén Viét hoéa, lua chon céng nghé phu
hop va phat trién phién ban thir nghiém.

- Giai doan 2: Thi diém, danh gia va hoan thién: Trién khai thi
diém tai mot sé trudng dai hoc, doanh nghiép; dao tao ddi nga
gidng vién; thu thap phan héi dé cai tién hé théng.

- Giai doan 3: Nhan rong va phét trién bén viing: Xay dung
chinh sach khuyén khich, phat trién cong déng ngudi dung,
tich hgp vao chuong trinh dao tao chinh quy va ti€p tuc nghién
clu, phét trién cac tinh nang mdi (Al, Mobile VR).

3.3. Ra0 can, thach thiic va giai phap khéac phuc

Viéc ap dung CBSA tai Viét Nam sé déi mat véi mot s6 thach
thuc chinh:

« Chi phi dau tu va duy tri: Thiét bj (kinh VR, may tinh manh),
ban quyén phan mém, xay dung ndi dung sé la ganh nang lon.
Giai phap: Tim nguén tai trg, uu tién nén tang ma nguén mg,
xay dung 16 trinh dau tu theo giai doan, hop tac céng - tu.

« Thi€u hut nguén nhan luc lién nganh: Doi hoi déi ngl co
kién thuc vé ATLD, CNTT (d6 hoa 3D/VR) va phuong phap su
pham hién dai. Giai phap: T6 chuc cac khoa dao tao chuyén sau,
thic day hop tac lién khoa/nganh, thu hat chuyén gia.

- Su thay déi trong tu duy va phuong phép gidng day: Tam
ly ngai thay d8i, quen véi phuong phap truyén théng la mét rao
can. Giai phap: T6 chuc hoi thdo nang cao nhan thuc, tap huan
vé su pham tich cuc, day hoc dua trén du an.

«Van dé chudn héa ndi dung va ban dia hoa: Su da dang vé
loai hinh céng trinh, thuc hanh ATLD tai Viét Nam gay khé khdn
cho viéc xay dung kich ban chuan héa. Giai phap: Thanh lap hoi
déng chuyén moén tham dinh, phat trién thu vién kich ban "16i"
cho phép tuy chinh.

HOC VIEN CHIEN LUGC BOI DUGNG CAN BO XAY DUNG

« Ha tdng cong nghé théng tin va kha nang ti€p can: Chat
lugng dudng truyén internet, trang thiét bi tai mot s6 co sG con
han ché. Giai phap: Phat trién phién ban ngoai tuyén hodc yéu
cau cau hinh thap, nghién ctu giai phap Mobile VR linh hoat.

4. KET LUAN

Hé théng CBSA cua Pedro va cdng su [4] cung cap mot mé
hinh tién tién, giai quyét nhiéu han ché ciia phuong phap danh
gia ATLD truyén théng. Diém mdi vé ing dung cong nghé truc
quan va quy trinh danh gid khoa hoc la bai hoc quy gia.

Véi b6i canh nganh Xay dung Viét Nam phét trién manh
mé cuing thach thuc vé ATLD, viéc nghién ctu, diéu chinh va ap
dung mét hé théng tuong tu CBSA la huéng di chién lugc. DE
hién thuc héa ti€m nang nay, can cé su vao cudc déng bé tir cac
cd quan quan ly nha nudc, ca sé gido duc, doanh nghiép va cac
nha khoa hoc. Dau tu vao giai phap danh gia tién tién nhu CBSA
khéng chi nang cao chét lugng nhan luc, gidm thiéu TNLD ma
con gép phan xay dung van héa an toan bén ving, thic ddy su
phét trién clia nganh Xay dung.

DANH MUC TU VIET TAT

- Al: Artificial Intelligence (Tri tué nhan tao)

+ ATLD: An toan lao déng

« CBSA: Context-Based Safety Assessment (Banh gid an toan
dua trén béi canh)

« CNTT: Cong nghé théng tin

+ JSA: Job Safety Analysis (Phan tich an toan cong viéc)

- SIS: Site Inspection Scenario (Kich ban kiém tra cong
trudng)

« STQ: Safety Theory Questions (Cau héi ly thuyét an toan)

«TNLD: Tai nan lao dong

«VR: Virtual Reality (Thuc té€ 40)
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