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Kl’nh gui Quy nha khoa hoc, Chuyén gia, Tac gia va Quy doc gia,

Trudc hét, Trudng Pai hoc Phan Thiét xin gui I5i chuc stc khoe va |6i cdm on
chan thanh dén Quy vi.

Dua trén‘Quyét dinh s6 275/GP-BTTTT do Bo trudng Bo Thong tin va Truyén théng
ky ngay 04/08/2023, Trudng Pai hoc Phan Thiét xin han hanh gigi thiéu Tap chi Khoa
hoc Trudng Dai hoc Phan Thiét (the University of Phan Thiet Journal of Science - UPTJS).
Tap chi la nai dang tai nhiing céng trinh nghién ctu bang tiéng Viét va tiéng Anh chua
dugc cong b trén cac an pham khac.

Tap chi UPTJS (p-ISSN 3030-444X and e-ISSN 3030-4105) ti€p nhan da dang céc bai
viét, bao gom bai bao khoa hoc (scientific papers), bai nghién ctru ngan (research letters),
bai thong tin ngan (short communications) va bai tong quan (perspective reviews) vé
cac linh vuc lién quan dén kinh té, xa hoéi, khoa hoc tu nhién, ky thuat-céng nghé va
khoa hoc stic khoé. Nham khuyén khich viéc chia sé cac cong trinh nghién ctu clia cac
nha khoa hoc, Tap chi khong thu bat cit khoan phi nao doi vai cac tac gia cé bai dugc
chdp nhan dang.

Mét ddu méc quan trong trong qua trinh phat trién ctia Tap chi la dugc chinh thuc
c6ng nhan thuéc Danh muc tap chi dat tiéu chuan khoa hoc Viét Nam nam 2026 theo
Quyét dinh s6 2244/QD-BKHCN ngay 28/04/2026 clia B6 Khoa hoc va Céng nghé. Viéc
dugc ghi nhan trong danh muc nay gop phan khang dinh uy tin, chat lugng chuyén mén
va vi thé hoc thuat ctia Tap chi trong hé thong cac tap chi khoa hoc trong nuéc, déng thoi
phan anh né luc ctia Truding Pai hoc Phan Thiét trong viéc phat trién hoat déng nghién
ctu khoa hoc, cong bé hoc thuat va hoi nhap vao cong dong khoa hoc Viét Nam.

Tap chi rat mong tiép tuc nhan dugc bai viét cho sé Tap 4 - S6 3 (du kién phat
hanh vao ngay 20/09/2026) va cac s6 Tap chi ti€p theo. Thé & viét bai dugc quy dinh
trong mau bai viét (ca tiéng Viét va ti€ng Anh). Quy vi c6 thé tham khao trén trang web:
https://tapchikhoahocupt.vn/.

Chuing t6i mong dgi dén nhan dugc su déng gop va hé trg tir Quy vi dé nang cao
chat lugng va uy tin ctia Tap chi Khoa hoc Truong Dai hoc Phan Thiét. Moi y kién dong
gép, vui long gui vé Ban Bién tap.

Tran trong!

Hiéu truéng

PGS.TS. V6 Khac Thudng
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ear Researchers and Scholars,
First, University of Phan Thiet would like to send our best wishes and sincere
thanks to you all.

We are pleased to introduce the University of Phan Thiet Journal of Science (UPTJS)
in accordance with Decision No. 275/GP-BTTTT, which the Minister of Information and
Communications signed on August 4, 2023. UPTJS (p-ISSN 3030-444X and e-ISSN 3030-
4105) was established with the aim of being a platform for publishing valuable scientific
research in both Vietnamese and English that has not been published elsewhere.

UPTJS accepts a variety of articles, including scientific papers, research letters, short
communications, and reviews in areas related to economics, social sciences, natural
sciences, engineering and technology, and health sciences. All articles are selected for
publication by the Editorial Board, which consists of experts and leading researchers
after undergoing a rigorous peer-review process with reputable reviewers in the corre-
sponding field to ensure the quality of the articles published in UPTJS.To encourage the
sharing of research works by scientists, the Journal does not charge any fees for authors
whose papers are approved for publication.

A significant milestone in the Journal's development is its official recognition in
the List of journals meeting Vietnamese scientific standards in 2026, pursuant to De-
cision No. 2244/QDb-BKHCN dated April 28, 2026, issued by the Ministry of Science and
Technology. This recognition affirms the credibility, professional quality, and academic
standing of the Journal within the national scientific journal system, and reflects the
dedicated efforts of University of Phan Thiet in advancing scientific research, academic
publication, and integration into the Vietnamese scientific community.

The Journal looks forward to receiving submissions for Volume 4 - Issue 3 (expected
to be published on September 20, 2026), and subsequent issues.

Policies as well as rules for article presentation are specified in the article
template (both in Viethamese and English) and can be accessed on the website:
https://tapchikhoahocupt.vn/.

We look forward to receiving your contributions and support to enhance the quality
and reputation of UPTJS. For any comments or suggestions, please send them to the
Editorial Board of UPTJS.

Best regards,

Rector

Assoc. Prof. Dr.Vo-Khac Thuong
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THE COHERENT ROTATION OF T-ELECTRON
IN A SMALL AROMATIC MOLECULE

Ho Quang Huy
Faculty of Engineering Technology, University of Phan Thiet, Lam Dong, Vietnam

Abstract: Coherent rotation is a typical form of charge migration in aromatic molecules,
in which r-electron rotates along the ring loop of molecule. Within a quantum-mechanical
framework, the m-electron rotation can be characterized by the expectation values of
observable operators, including angular momentum and current density. These quantities
can be evaluated using analytical expressions combined with ab initio quantum-chemical
calculations by Gaussian in H. Mineo, et al., (2013),; an approach that is applicable to a
wide range size of aromatic molecules. In this work, we apply this approach to investigate
the coherent rotation of m-electron in a simple aromatic, s-triazine (C ,H,N,), which belongs
to the D, symmetry group. Ring currents are identified not only along rings consisting
of carbon-carbon atoms, or nitrogen-nitrogen atoms, but also along rings involving the
nearest neighbor carbon-nitrogen pairs. The magnitude of bond current is determined
from the total flux crossing a plane located at the midpoint of each bond connecting two
atoms. To visualize the spatial distribution of the current density, current-density maps are

plotted on a plane parallel to the molecular plane at a distance of z=1.0 A.

Keywords: aromatic molecule coherent rotation, r-electron

1. INTRODUCTION became a key issue in both theoretical and
Nowadays, the size of building applied research (Krause et al., 2005; Barth
blocks in electronic devices has been °©! al., 2006; Kanno et al., 2006; Nobusada

& Yabana, 2007; Ulusoy & Nest, 2011;
Hermann etal., 2016; Jiaetal., 2019). These

studies have provided a flexible framework

progressively reduced. In next-generation

electronic devices, nanoscale materials

(from approximately 1-100 nm) have been

widely applied in device fabrication, such for controlling electronic currents, ranging

from linear molecular systems (Krause et
al., 2005; Jia et al., 2019) to aromatic ring

as transistors and solar cells (Kumar &
Prakash, 2021; Mohammed et al., 2025).

Furthermore, the miniaturization process
has continued down to the molecular scale,
reaching dimensions of several &ngstréms
(Hsuetal.,2009,2012). In the first decade of
the 21* century, controlling electronic charge
molecules

migration within individual

molecular groups (Barth et al., 2006; Kanno
et al.,, 2006; Nobusada & Yabana, 2007;
Ulusoy & Nest, 2011; Hermann et al., 2016).

Coherent rotation is a typical form of

charge migration involving n-electron

(delocalized electron) in aromatic ring

9
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molecules. Coherent rotation of n-electron
originates from the excitation of a pair of
electronic excited states induced by a UV
laser pulse (Barth et al., 2006; Kanno et al.,
2006). This rotation-induced ring current
is an interesting candidate not only for
studying aromaticity or antiaromaticity
in a molecular systems (Steiner et al.,
2001, 2005), but also for supporting the
development of molecular devices, such as
ultrafast switches (Mineo et al., 2012).

Coherent ring currents have been
widely used to investigate a variety of
aromatic molecular systems, ranging from
single-ring to multi-ring structures, and
from low-symmetry to high-symmetry
groups, as demonstrated by Barth et al.
(2006), Kanno et al. (2006). In these studies,
the electronic structure of the molecular
system 1is first determined by using ab
initio  quantum-chemical calculations.
the

Schrédinger equation is solved numerically

Subsequently, time-dependent
in the presence of an external laser field,
yielding the time-dependent expectation
values of observable operators associated
with m-electron rotation, such as angular

momentum and ring current.

On the other hand, Mineo and co-workers
proposed an analytical approach to evaluate
the expectation values of these quantities
directly from molecular data obtained
from ab initio calculations using the
Gaussian program (Mineo et al., 2013). In
particular, the magnitude of the coherent
current can be evaluated along the chemical

bonds in a molecular ring. This approach

10

provides a clearer physical picture, since
the current density is distributed in the
vicinity of chemical bonds, and the set of
bonds arranged around the molecular ring

naturally forms a ring-current pattern.

However, the above approach has so
far been applied mainly to homogeneous
atomic systems, such as P-2,2’-biphenol
(Mineo et al., 2013), in which the bond
current is evaluated between carbon-carbon
atoms. In the present study, we extend this
approach to an inhomogeneous atomic
system, s-triazine (C,H,N,), in which the
bond current is evaluated not only between
atoms of the same type but also between

atoms of different types.

The paper is organized as follows. Section
2 presents the derivation of the expressions
for the bond current and the current-density
vector, following the approach described
in Mineo et al. (2013). Section 3 presents
and discusses the bond currents and the
corresponding current-density maps for
s-triazine. Finally, Section 4 summarizes
the main results and outlines possible future

developments of this approach.

2. LITERATURE REVIEW AND
RESEARCH METHODS

In this section, we briefly describe the
measurement of the coherent rotation by
presenting the analytical expressions of the
current density vector and for the magnitude
of the bond current crossing a plane at the
midpoint between two atoms. The derived
formulas can be applied to a wide class of

the aromatic molecules, including benzene
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(radius of ring is 1.39 A), (P)-2,2’-biphenol
(two connected rings) (Mineo et al., 2013),
anthracene (the length of anthracene is 8.40
A) (Mineo & Fujimura, 2017).

A molecule consists of electrons and
nuclei, with the number electron is and

number atom is N ” The electrons exhibit

HO‘Da = £qPy,

highly mobile motion in the extremely slow
variation of the nuclei. Within the adiabatic
the
can be investigated while the nuclear

approximation, electron dynamics

geometrical configuration is frozen. As a
result, the electronic states are described by
the time-independent Schrodinger equation

as follows:

(1.1)

here, the Hamiltonian of a free molecule can be expressed as Hy=K+V,_, +Vy_,. The

first term is the total kinetic operator of all electron, which is written as follows

(1.2)

the second term is the Coulomb repulsion interaction electrons

Ve-e 47TSOZZ|r —rkl

j=1k<j

(1.3)

with 7 and 1, are the position vector of j-th electron and k-th electron, respectively.

The third term describes the Coulomb attraction interaction between nuclei and

electrons is
Na N

Vn-e = 4nsozz IR, —r]|

=1j=1

(1.4)

with R}, 1;

and e denote the mass and charge of electrons, respectively.

; are the position vector of J-th nuclei and j-th electron. In Egs. (1.2)-(1.4), m,

Eq. (1.1) yields a set of eigenstates, @, and eigenvalues, &, (witha = 0, 1, 2, ...), which
correspond to the wave functions and energies of the a-th electronic state. The ground
electronic state is written as a Slater-determinant of the occupied molecular orbitals (MOs)

in a closed-shell system (with an even number of electrons),

®a (rk)ap
¢N/2(r1v)0l||,

$1(ry)o,

¢N/2 (ry-1)or

Dy = |[¢p1(r1)oy
(2)

Here, 1} denotes the position vector of the k-th electron in system; ¢, (1) represents
the spatial wave function of the a-th occupied MO, and 0y, is the spin-wave function with
p =1 (1) denoting spin-up (spin-down) state.

11
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The higher-energy electronic states (excited states) are expressed as

Po = Cc(lil')¢c(11—)>a' T Z Z C;;I’);qq’(ng?p’;qﬁq’ + ()
a,a’ p<qp'<q’
where the first summation includes singly excited determinant. In a singly excited
determinant CDc(ll_))a, an occupied a-MO is promoted by an unoccupied a’-MO; ¢ z(zle') denotes
the corresponding configuration-interaction (CI) coefficient. The second summation
includes a doubly excited determinant. In this study, only the contributions from singly
excited state determinants are considered, since their configuration weights are typically

significantly larger.

In Eq.(2), a MO, ¢, (1) is expanded as a linear combination of atomic orbitals (LCAO),

x1(r — R;) centered on the atoms of the molecule,
Ng
b)) = Y = R), &
I=1
where ¢, ; denotes the molecular orbital coefficient of the atomic orbital on the I-th atom. In
the Hiickel model, n-type MOs are described as linear combinations of p -type AOs, with
the z-axis perpendicular to the molecular plane (Atkins & Friedman, 2005).

When a molecule is free in space, the electrons occupy only the ground electronic state.
However, when the molecule is applied by an external field, such as a UV laser pulse, the
interaction between the molecular electrons and the laser electronic field is described by a
time-dependent potential V (t). As a result, excited states become populated, and the wave

function can be expanded as a linear combination of electronic states
PO = ¢ OPg+ ) OB (5)
a

The time-dependent coefficient ¢, (t) gives the population of the a-th excited electronic
state through | ¢, ()|

In coherent excitation process, a UV laser pulse synchronously excites a pair of
optically allowed excited electronic states via a classical light-matter interaction within
the dipole approximation, as illustrated in Fig. 1. For high-symmetry aromatic molecules,
a pair of degenerate electronic states is selectively excited using a circularly polarized UV
pulse (CP UV pulse) whose carrier frequency matches the energy gap between the ground
state and these excited states. Their superpositions, either in-phase or out-phase, are also
eigenstates of the angular momentum operator. Consequently, a unidirectional rotation of

the m-electrons is triggered by left-handed or right-handed CP pulses.

12
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1 ke O
—2(‘#1"'14’2) \TLT( 1~ ;)

7

Left-handed Right-handed
2 b R

CP UV
ulse

%o

Figure 1. Coherent excitation of a pair of degenerate excited states by a circularly
polarized UV pulse (CP UV pulse). A right-handed (left-handed) CP pulse selectively
accesses the out-phase (in-phase) superposition of @, and P;, corresponding to
eigenstates of angular momentum operator with clockwise (counterclockwise)
m-electron rotation

The expectation value of the current-density operator is defined as

(Jj(r,0) = (@@®Ijlo@), (6.1)
the single-particle current-density operator is given by
N
N h - “«
j= ;(—e) 3 (B =TV = Vb r =70), (63)

13



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (15 tran&)

with the Dirac-delta function 8 (r — 1) accounts for the contribution of the -th electron
to the current-density vector at the observation position r. The nabla operator V)k (Vk)

acts on the coordinates 1 of the k-th electron in the right-hand (left-hand) functions.

Therefore, the expectation value of the current-density vector can be written more

explicitly as

N
) h
G(r,0) = (e [ @0 ) 6 = role OV p(©) - 2OT@ @], (62)
€ k=1
where the multiple integral is evaluated over the -dimensional configuration space of all

electrons in the molecule, denoted by r = (r4;75; ...;Ty) -

When a circularly polarized ultraviolet (CP-UV) pulse excites a pair of degenerate
electronic states, @; and @, (g; = &,), coherent rotation of the m electron is generated, as

shown in Fig. 1. The expectation value of current-density operator is then given by

" N
G0, 0) = (o)~ Il @] [ Er Y 50— 1) @0, — 0,T,,), ()
€ k=1

by substituting Eq.(3) into Eq.(7), we obtain
h
(i(r,0)) = 2(=e) ——Im[c; () c1 (] X
x D el [an($ar IV (1) = by (1IV (1)) +

{a,a’.b,b'}

+841 (9o (MVP, (1) — ¢y (MV, ()] (8)

The appearance of the factor of 2 in Eq.(8) originates from spin degeneracy in the Slater

determinant of Eq.(2). The LCAO is adopted to represent the MOs in Eq.(8), namely and
Gar Bp, P, and @y, yielding

h
(@, 0) = 2(=e) —Im[cz(O)e, ()] %

Ng Ny

CI) (cn
z Z Z ( Copt BanCakCpr + 8apCaxCpr) | X

=11=1 |{a,a’,b,b"}
X xxk(r —R)Vyx;(r —R;) — x;(r — R)Vyxx(r — Rg)], (9)

where K and I label atoms among the N, atoms of the molecule, the set {a,a’, b, b} runs
over the set of MOs involved in the relevant excited states.

14
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The flux of the current-density vector crossing a plane S is defined by

G©) = || e o)

(10)

when the plane S is perpendicular to the line connecting atoms I- and K-th atom, the unit

normal vector n = (R; — Rg)/|R; — Rg| is perpendicular to the plane S.

In this case, the bond-current, introduced by Mineo et al., (2013), can be obtained by

separating the contributions of the terms involving the 7, K-th atoms pair in summation of

Eq.(8), yielding

h
JOhx = 2(—€)m—1m[65(t)01(t)]

cIl)

c «n ;X

(
aa’ Sbb

a,a’,b,b’

X (5ab(ca’,1<cb’,1 - Ca’,lcb’,u() + 5a’b’(ca,1<cb,1 - Ca,ICb,K))

x f ] d?rom. g (r — ROV (= Ry) — 3 (r — RVt (r — Ry)).

3. RESULTS AND DISCUSSION

We the coherent rotation

treatment to evaluate the magnitude of

adopt

bond currents in s-triazine (C,H,N,).
This molecule possesses D, symmetry
(high symmetry), and is a planar aromatic
molecule, in which three carbon atoms
and three nitrogen atoms are arranged at
the vertices of an irregular hexagon. The
geometrical structure of the molecule is

optimized using density functional theory

1] X
g !

(11)

(DFT) with the B3LYP functional and basis
set cc-pVDZ using Gaussian09 (Gaussian,
Inc., n.d.). The hexagonal ring is placed in
the xy plane of the Cartesian coordinate
system (z=0), as shown in Fig. 2(a). The
bond currents between carbon-carbon,
nitrogen-nitrogen, and carbon-nitrogen
bond pairs are evaluated using Eq. (8). The
distribution of current-density vectors has
been plotted in a plane parallel to the xy

plane at z=1.0 A.

b) MO 18 MO 19
g ?
d) MO 22 €) MO 23

oo S3

Figure 2. a) The optimized geometrical configuration of s-triazine
belonging to the D, symmetry group. b)-e) Shapes of MO 18, 19, 22 and 23

15
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The TD-DFT
performed using the B3LYP functional and

calculations  were
cc-pVDZ basis set at the fixed optimized
geometry of the molecule. The results provide
the excitation energies, transition dipole
moments, the dominant molecular-orbital
(MO) transitions: k& — K&, the

corresponding CI coefficients. The selected

and

pairs of degenerate excited states are listed
in Table 1. In particular, the transition
dipole moment vectors of states S, and

S,, are oriented along the x- and y-axes,

respectively. The wave functions of these
electronic excited states are each composed
of two dominant MO transitions with equal
weights, given by 2 |c,£f(l,)|2= 48%. For S,
the dominant MO transitions arise from
the transitions: 18 (¢”) — 22 (¢”) and MO
19 (¢”) — 23 (¢”). In contrast, for S, the
dominant contributions correspond to the
transitions: MO 18 (¢”) — 23 (¢”) and
MO 19 (e”) — 22 (e”). The shapes of the
relevant MOs (18, 19, 22 and 23) are shown

in Fig. 2 (b)-2(e).

Table 1. The molecular data from TDDFT/B3LYP PVDZ

Transition dipole moment vector | Dominant
Excited IRRep." E.nergy (in a.u.) MO transition C,Eilf)
state (in eV) k-th MO —
s By He k'-th MO

18 — 22 -0.489

S, -1.40 0.00 0.00
19 — 23 0.489

E’ 7.76

18 — 23 0.489

Si 0.00 1.40 0.00
19 — 22 0.489

Source: calculated by TDDFT/B3LYP in Gaussian (Gaussian, Inc., n.d.)

In Table 2, the magnitude of the bond
current is evaluated at the time when
the Im[c;(t)cy (t)]
its maximum value (=1/2) during the

quantity reaches

interaction with the CP pulse. The quantities
(J (t)>§lc<)> (J (t))ﬁﬁ) and (](t))%c) denote
the bond current between carbon-carbon,
nitrogen-nitrogen, nearest neighbor
carbon-nitrogen pairs within the hexagonal

ring, respectively.

For nearest-neighbor carbon-nitrogen

pairs along the bonds of the molecular ring,

16

7 Irreducible representation of excited states

the magnitudes of the bond current for
pairs located symmetrically with respect to
the y-axis are identical, (C-N, and N,-C,,
N,-C,and C,-N, C\-N, and N -C,), because
the y-axis is a principal symmetry axis of
the D, point group. A similar symmetry
relation is observed for carbon-carbon pairs
(C,-C, and C,-C)) and nitrogen-nitrogen
pairs (N -N, and N-N)).

The magnitudes of the bond currents
the

carbon-nitrogen pairs, carbon-carbon, and

flowing  along nearest-neighbor
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nitrogen-nitrogen pairs are 291.6, 227.1 and
126.7 pA, respectively. The bond current in
the carbon-carbon pairis slightly smallerthan
that in the nearest-neighbor carbon-nitrogen
pair. In contrast, the nitrogen-nitrogen
bond current is approximately half of the
carbon-carbon bond current. These results
indicate that the magnitude of bond currents
is enhanced in the presence of two different

types of atoms.

For the nearest-neighbor carbon-nitrogen
bonds, the bond currents of C-N,, N -C,
and C,-N, differ by approximately 0.005
pA (5 nA), even though these bonds are
formally equivalent. A similar trend is
observed for the carbon-carbon bond pairs
and nitrogen-nitrogen bond pairs are about 3
nA in each case. These small variations can
be attributed to differences in the overlap
between pairs of MOs contributing to the

bond currents, as seen in Eq. (11).

For S, and S, , MOs 22 and 23 overlap
in the transitions originating from the
same occupied MOs, while MOs 18 and

19 overlap in the transitions terminating

10°

at the same unoccupied MOs. Because the
molecular point group of s-triazine is D, , the
bonds are not equivalent in the same sense
as in benzene (D). As a result, the overlaps
between pairs of MOs differ slightly among
these positions, leading to small differences

in the corresponding bond currents.

For comparison, in a homogeneous
atomic system, 2,2’-P-biphenol, Mineo et al.
(2013) reported a maximum carbon-carbon
bond current of about 181 pA using ab initio
calculation with the 6-31G+(d, p) basis set.
Therefore, the magnitudes of bond currents
in 2,2°-P-biphenol and s-triazine are of the
same order (several hundred microamperes).
In 2,2°-P-biphenol, the current primarily
the

carbon-carbon bond pairs

flows  along nearest-neighbor

the

molecular rings. In contrast, in s-triazine, the

within

current flows not only along the molecular
ring, but also along carbon-carbon and
nitrogen-nitrogen pairs located outside the
molecular ring. Consequently, the molecular
ring is no longer the sole current pathway in

inhomogeneous molecular systems.

Table 2. The magnitude of bond current is evaluated at the time of
maximum coherence, Im[c;(t)c{(t)] = 1/2

a) Nearest neighbor carbon-nitrogen pair

I-th atom —
Kth atom C,-N, N,-C, C,N N,-C, C,-N, N,-C,
J)©

291.635 [291.640 [291.630 [291.630 [291.640 |291.635
(nA)
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b) Carbon-carbon (C-C,) and Nitrogen-nitrogen (N-N, )

C-C, Cc-C, |C-C, C,-C,
JOY9 (uA) |227.106 [227.109 |227.106
NN, N-N NN NN,

JOYD (uA) 126,659 |126.656 | 126.656

Source: calculated by Eq.(11) and molecular data from Gaussian (Gaussian, Inc., n.d.)

The current-density maps are plotted using
the quiver function in the Matplotlib library,
with the same scale factor for the length of
vectors. Theregionsoftheseplotsaresetupover
20A<x<20Aand-20A<y<20A A
uniform grid of 40 points is used along each

axis. The current-density vector is calculated

a) C-C
20
154 NN
1.0 - 3
o ® 2\ ®
=< 00 [
-0.5 e
-1.0 4 e —
5.0 4
T
-2 -1 0 1 2
¢)N-C
2.0
15 4
1.0 4
0.5
< 00
-

using Eq. (9). In Fig. 3, subfigures (a), (b),
and (c) represent the contributions from
carbon atoms only, nitrogen atoms only, and
nearest-neighbor carbon-nitrogen pairs along
the ring, respectively. Fig. 3(d) includes
contributions from all of the atoms in the

molecule.

b) N-N

Figure 3. Current-density maps plotted for (a) contributions from carbon atoms only,

(b) contributions from nitrogen atoms only, (c) the nearest-neighbor carbon-nitrogen

pairs in the molecular ring, (d) contributions from all atoms in s-triazine. Yellow and
blue circles denote the positions of carbon and nitrogen atoms, respectively

18
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The directions of current-density vectors
in Fig. 3(c) are opposite to those in Fig. 3(a)
and 3(b). In Fig. 3(c), the current-density
vectors flow clockwise, whereas they flow
counterclockwise in Fig. 3(a) and 3(b).
Moreover, the current-density vectors in
Fig. 3(a) are longer than those in Fig. 3(b),
consistent with the larger magnitude of the

bond current (J(t) )g? compared to (](t))%)-

In all three subfigures of Figs. 3(a)-3(c),
the magnitudes of the current-density
vectors initially increase with radial
distance, reach a local maximum, and then
decrease as the distance extends from the
inner to the outer region of the molecular
ring. In each case, the region around this
local maximum exhibits an approximately
annular distribution, which we here define
as the concentrated ring-current region.
The local maximum magnitudes of the
current density in Fig. 3(a), (3b) and (3c)
are 0.77, 0.50, and 1.51 (a.u.), respectively,
occurring at radial distances of 2.11, 2.11,
2.32 (A) from the origin (x=0, y=0). In
Fig. 3(d), which shows the total current
density vectors, the maximum magnitude
is 0.43 (a.u.) at a radial distance of 2.50
A. For comparison, P. W. Flower and E.
Steiner (1997) reported that a maximum
magnitude of current density is 0.078
(a.u.) for m-electron current in s-triazine.
In the present study, the maximum total
coherent current density is therefore more
than six times larger. This difference can
be understood from the distinct physical
origins of the two types of current. In the

traditional study by Steiner and Flower,

the ring current arises as a response
to an external static magnetic field,
where the interaction between the ring
current-induced magnetic dipole moment
and the magnetic field is treated as a
perturbation term (Steiner et al., 2001). In
contrast, the coherent current considered
here is generated by directly exciting the
pair of degenerate excited states in a laser
field (Fig. 1), in which the interaction
between the laser field and the electronic
dipole moment of the molecular system is
explicitly included (Barth et al., 2006).

Here, the concentrated ring-current region
of the N-C bond (Fig. 3(c)) is located farther
outward than those associated with the C-C
(Fig.3(a)) and the N-N (Fig. 3(b)). As aresult,
in Fig. 3(c), the current-density vectors are
longer in the outer region of the molecular
ring, but become shorter than toward the
inner region. By contrast, in Figs. 3(a) and
3(b), the longest current-density vectors
are found in the inner region of the ring.
Consequently, in Fig. 3(d), two oppositely
directed current patterns appear in the inner
ring flow counterclockwise, whereas those in

the outer ring flow clockwise.

In this study, the degenerate pair of
excited states S, and S is coherently
excited by a CP pulse to form the
superposition state (Sq — iS;,). However,
the transition dipole moment of S  is
oriented along the negative x-axis, whereas
that of S,  is oriented along the positive
y-axis. As a result, the wave functions of
S, and S, correspond to (—1)®; and &,
, respectively. Consequently, the resulting
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superposition state is (®; + i®,)/v/2, with
the coherence term Im[c; (t*)c, (t*)] = 1/2
at the end of the pulse. As illustrated in
Fig. 1, this superposition state describes a
counterclockwise rotation of m-electron.
Owing to the negative charge of the electron,
the

clockwise, which is shown as the direction

corresponding ring current flows

of vectors in the current-density map.

Finally, it is important to note that the
bond currents may arise independently of
the conventional chemical bond paths of
the molecule. In particular, nonzero bond
currents are also obtained for C-C and
N-N pairs, even though these pairs do not
correspond to formal bonded interactions in

the usual chemical bonding.

4. CONCLUSION AND
IMPLICATIONS
In this study, bond currents and

current-density vectors in s-triazine have
been investigated under coherent excitation
of the pair of degenerate excited states.
The magnitude of the bond current is
found to be notable not only along the
carbon-nitrogen bonds on the molecular

ring but also for the non-bonded pairs, such

as carbon-carbon and nitrogen-nitrogen
pairs. In particular, the carbon-carbon bond
current is approximately twice as strong
as the nitrogen-nitrogen bond current. The
current-density vectors are distributed over
two concentric separate rings, namely an
inner ring and an outer ring, with opposite
flow directions. The current density flowing
along the nearest-neighbor carbon-nitrogen
bonds on the molecular ring provides
the dominant contribution to the outer
ring, while the current density between
carbon-carbon and nitrogen-nitrogen pairs

contributes mainly to the inner ring.

These results are obtained using the
present analytical approach for s-triazine,
which is a typical example of an
inhomogeneous atomic system composed
of two different atomic species, carbon
and nitrogen. However, the origin of the
separation into two ring currents in s-triazine
has not yet been fully understood within
this framework. As a direction for future
work, this approach will be extended for
the investigation of the impact of different
atomic species in other inhomogeneous
aromatic systems on the formation of

coherent ring currents.
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CHUYEN PONG QUAY KET HQP CUA TT-ELECTRON
TRONG MQT PHAN TU THOM NHO

Ho Quang Huy
Khoa Ky Thuat Cong Nghé, Truong Dai hoc Phan Thiét, Lam Déng, Viét Nam

Tém tit: Chuyén dong quay két hop la mét kiéu di cw dién tich dién hinh trong cdc phdn
tir hydrocarbon thom, trong do m-electron quay doc theo mach vong phan twr. Trong khuon
khé ciia co hoc lwong tir, chuyén dong quay ciia m-electron ¢é thé dwoc ddc trung boi gid
tri trung binh ciia mét sé dai lwong cé khd nang quan sdt, nhw mét thanh phan déng lwong
géc hodc mdt dé dong. Nhitng dai heong ndy hoan toan c6 thé dwoe danh gid bang cdc
biéu thirc gidi tich két hop véi phirong phdp tinh todn hod lwong tir ab-initio dwoc thic
hién bang phan mém Gaussian, trong mot cong bé ciia H. Mineo va céng su (2013); Pdy
la mét hudng tiép cdn c6 kha nang mé réng cho nhiéu hé thom c6 kich thude khdc nhau.
Trong bdo cdo ndy, ching t6i dp dung hudng tiép cdn néu trén dé khao sat chuyén dong
quay két hop cia n-electrons trong mét phan tir thom don gian, s-triazine (C HN), thugce
nhom diém doi xvmg D, Dong dién vong khong chi xudt hién trén mach chi chira cdp
carbon-carbon, hodc nitrogen-nitrogen, ma con trén mach vong phan tw chirc cdac cap
carbon-nitrogen nam lién ké nhau. Pé I6n cia méi dong dién trén lién két duwoc xdc dinh
théng qua tong théng lrong xuyén qua mdt phang dat & diém chinh giita cia dwong noi
hai tdm nguyén tir. Dé dé dang hinh dung sw bé trong khéng gian ciia mat dé dong dién,
mét biéu dé mdt do dong dwoc vé trén mdt phang nam song song véi mdt phang chinh ciia

phan tir va cach dé z=1.0 A.

Tir khéa: chuyén dong quay két hop, phan tir thom, m-electron

Thong tin tac gia:

ThS. Ho6 Quang Huy (*Tdc gid lién hé), Khoa Ky thuat Cong nghé, Truong Dai hoc Phan Thiét, Lam
Df)ng, Viét Nam.

Email: hghuy@upt.edu.vn

Ghi chu

Tac gia xac nhan khong c6 tranh chip vé loi ich ddi v6i bai bao nay.
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EFFECT OF FILM WATER-COOLING ON THE ELECTRICAL
PERFORMANCE EFFICIENCY OF ASOLAR PV MODULE

Abubakar Ahmad
M.Sc. Renewable Energy Student, Usmanu Danfodiyo University Sokoto (UDUS)

Abstract: High operating temperatures significantly reduce the performance efficiency
of solar photovoltaic (PV) modules, especially in hot climates regions. This study
experimentally investigates the effect of film water-cooling on the electrical performance
of a solar PV module under Sokoto State climatic conditions, Nigeria. Key environmental
parameters, including solar irradiance, ambient temperature, wind speed, and module
temperature, were measured over five consecutive days. A gravity-fed system was used
to form a thin film of water over the module surface at a controlled flow rate. Electrical
parameters such as voltage and current were recorded to calculate output power and then
evaluate efficiency. Results show that film water-cooling reduced module temperature
and improved electrical efficiency, achieving a peak value of 10.5% compared to natural
air-cooling. The practical findings demonstrate that film water cooling is a simple,

effective, and low-cost method for improving PV performance in hot regions.

Keywords: electrical efficiency, film water-cooling, natural air-cooling, performance

optimization, renewable energy, solar PV module, temperature effect

1. INTRODUCTION producing and utilizing the renewable forms
of energy in a more sustainable and friendly

manner (Okereke et al., 2020).

Energy enhances manufacturing, mining,

commerce, business, communication,

transportation,  industry, agriculture, Solar photovoltaic (PV) module is a

public health, quality education, life skill,
working experience, and environmental
security. Briefly, it enriches life in
which no nation can survive without it”

(Osanyinpeju et al., 2018).

Solar energy is alternative to fossil fuels.
It is renewable, sustainable, accessible,
affordable, and environmentally friendly.
It can be used continuously without any
notable negative impact (Carl von, 2012).

Significantly, our world gravitates towards

24

device that converts solar energy into
electrical energy. it is widely used for
2025).

Its working principle can simply be

electricity generation (Kumar,

described as when sunlight hits the cells
of the module, then the solar energy will
knock electrons of the silicon material,
leading to electrons movement. Such free
electrons will continuously flow, creating
electricity in form of direct current (D.C)
(Waaree, 2024).
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For the brief historical development,
behind the

conversion of sunlight into solar energy

the underlying principle

is photovoltaic (PV) effect, which was
first observed in 1839 by Alexander
Edmund Becquerel (Yadav & Kumar,
2015). The practical solar PV Cell was
first introduced by Russel Ohl in 1946

(Castellano, 2010). The materials used
in designation and construction of solar
PV module are semiconductor materials
such as single-crystal, amorphous-silicon,
and multi-crystalline (Bagher et al.,
2015; Srinivas et al., 2015). Figure 1
demonstrated the technology behind the
PV module (Schiiler, 2018)

Module Frame
CSlass

Encapsulant (EVA)
Solar Cells
Encapsulant (EVA)
Back Sheet

— Junction Box

Single Cell

Figure 1: Technology of Solar Photovoltaic (PV) Module

However, PV module is very sensitive
to temperature. Increased temperature leads
to reduced its voltage output and overall
efficiency, thereby limiting its energy yield.
This effect is more pronounced in hot
climatic regions with high solar irradiance.
The performance of solar PV is significantly
affected by operating temperature (Hasan et
al., 2021).

Various cooling techniques have been
proposed to mitigate this issue, including
air cooling, water cooling, and hybrid
systems. Among the other method, film
water-cooling—where a thin layer of
water flows over the module surface—
has been identified as an effective
and low-cost method for heat removal

(Dwivedi et al., 2020).

Film water-cooling method is a very
simple and cost-effective technique to
mitigate heat accumulation and enhance
electrical performance. It is an effective
strategy for maintaining lower operating
temperatures, especially suitable for hot
climates, due to its high heat removal
capacity and simplicity of implementation.
Water has a high cooling capacity with
high thermal conductivity (Moharram et
al., 2013)

Despiteextensiveresearchon PV cooling
techniques, there is limited experimental
data on low-cost film water-cooling systems
under extreme climatic conditions such as
those in Sokoto, Nigeria, which is located
within a very high-sunshine region with

an annual average daily sunlight of 6.25
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hours, ranging between approximately 3.5
hours at the coastal sections and 9.0 hours
at the far northern boundary” (Osueke &
Ezugwu, 2011).

lack

environmental

Furthermore, many  studies

of

parameters and statistical validation of

integrated  analysis
performance improvement. For instance,
the level solar integration status in Nigeria
is difficult to evaluate due to the insufficient
detailed
energy technology, projects, and capacity
(Bamisile et al., 2017).

information about their solar

The main aim of this research work
(study) is to experimentally investigate
the impact of film water-cooling on
the electrical efficiency of PV modules
under the climatic conditions of Sokoto

State, Nigeria, incorporating electrical

Objectively, a data collection, solar power
calculation, and then electrical efficiency
evaluation will be conducted with proper
experimental setup for natural air- and
film water-cooling modules. Significantly,
it can provide a practical insight for PV
system optimization in regions with high

solar irradiance.

2. MATERIALS AND METHODS
2.1. Selection of Materials

For the experimental research work,
the materials used are two identical PV
modules, obtained at Sokoto Energy
obtained at Sokoto Energy Research Center
(SERC), UDUS. While the others materials
PVC pipe,

power meter, digital multimeters, infrared

are water container, solar

thermometer, anemometer, meter rule and

digital stopwatch, obtained at Ranganda

and environmental measurements. market place.
Table 1: Specifications of materials
S/N | Names of Materials Specifications

1 Two identical PV Modules

SUNSHINE SOLAR (P, = 180W, V, =18.1V,
I, =9.95A,V, =2226V, & I_= 10.63A)

2 Water Container 15-liter (0.5-liter X 30)

3 PVC Pipe 50 cm with 3 mm holes

4 Solar Power Meter SL102, Di-LOG

5 Digital Multimeters DT9205A, ANENG

6 Digital Infrared Thermometer | GM320 IR, BENETECH

7 Digital Anemometer TAB161, TASi
2.2. Methods by allowing a film water from a container to
2.2.1. Design and Construction of flow over its surface through a 50cm PVC
Experimental Setup pipe with 3 mm holes. The other module

Figure 2 shown two PV modules installed

side by side. One of the modules was cooled
26

was cooled by allowing an ambient air to

flow over its surface.
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Water Contaner

PV C Pipe wath Tap

| Digital Multuneters

.

8 PV Modules

Figure 2: Experimental setup for natural air- cooling and film water-cooling modules

2.2.2. Measurements and Data Collection

Two digital Multimeters were connected
to each module: one in parallel to measure
voltage, and the other in series to measure
current. A solar power meter was used to
measure solar irradiances (I ). A plastic meter

rule was used to measure the length & breadth

of the individual cell. The anemometer was
used to measure the wind speed, and and
ambient temperature. Finally, the modules’
and cooling mediums’ temperature were

measured using infrared thermometer.

2.2.3. Calculations of Solar input and

output powers

The input solar power (P, ) was calculated using the model given by Sengupta et al.,

(2018) as:

Where: I = Solar irradiance (W/m?) n, = 36, number cells, and a = 0.022m? area of

each cell.

The model used for output electrical power (P_ ) was given by Electrical Technology

(2020), as:
P =V _ xI

out X max

Where: V= maximum voltage (V) and I = maximum current (4)

2.2.4. Evaluation of Electrical Performance Efficiency

Electrical efficiency (n,) demonstrates the quantity of power can be provided under

certain environmental conditions. It can be evaluated using model given by Agyekum et

al (2021), as:
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P
My = X 100% oo

3. EXPERIMENTAL RESULTS AND
DISCUSSION

3.1. Experimental Setup

The
properly setup on unobstructed sunlight

experimental research  work,
area, was conducted at Sokoto Energy
Research Center (SERC). For the film
water-cooling module, the unrecycled water
flow rate was maintained at approximately
0.5 L per minute using a gravity-fed system.
To maximize the solar energy, the modules
were positioned at tilt angle of approximately
3° facing north, as optimal for Sokoto State

during a summer (Robinson, 2024).

3.2. Measured Experimental Data

Table 2 presents the recorded environmental
parameters, including solar irradiance; I (ms™),
ambient temperature; 6 (°C), wind speed,;
V,, (ms™), and temperature for natural air
(0) and film water cooling modules (91).
Table 3 presents the recorded experimental
parameters, included modules’ open
circuited voltage (V,); short circuited
current (I ); and maximum voltage (I )
and current (¥, ) for natural air (N ) and

film water cooling (F ).

Table 2: Measured, averaged, and recorded environmental parameters

Time (min) | 0 (°C) I (ms™) V,, (ms™) 0. (°C) (9/,(°C)
8:30am 29.7 446.2 0.2 37.7 37.6
9:00am 34.5 446.2 0.3 45.9 40.2
9:30am 36.1 480.2 0.4 49.5 44.6
10:00am 32.2 563 0.6 49.4 44.0
10:30am 31.9 558 0.4 56.2 47.7
11:00am 32.7 596.8 0.5 57.5 42.5
11:30am 35.0 567.2 0.3 553 49.1
12:00pm 34.8 554.6 0.4 59.4 51.8
12:30pm 343 578.2 0.6 57.1 47.1
1:00pm 34.9 605.2 0.8 53.6 46.8
1:30pm 344 523.8 0.8 61.6 49.5
2:00pm 35.1 546.2 0.6 60.0 44.8
2:30pm 34.8 575.4 0.1 60.4 46.5
3:00pm 35.6 575.6 0.3 57.9 48.2
3:300pm 36.3 518 0.3 55.7 44.9
4:00pm 36.5 474.4 0.5 51.5 41.2
4:30pm 36.0 412.6 0.5 46.3 41.6
5:00pm 34.7 399 0.3 37.9 39.5
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The Voltages and currents values were were taken simultaneously after every

obtained at rheostat settings (9 and 18). All
the instruments used in the research work
were calibrated according to manufacturer

specifications before use. The measurements

30s, from 8:00 am to 5:00 pm, over five

consecutive days, for a diurnal variation (Ji
et.al., 2021).

Table 3: Measured, averaged, and recorded experimental parameters

V.. (volt) I (A) I (A) V. . (volt)
Time (min)
N, F N, F . N, F N, F

8:30am 13.5 16 4.8 4.2 1.6 1.9 17.4 17.8
9:00am 15.8 17.4 5.1 4.8 1.6 1.8 17.8 18.6
9:30am 21.2 20.2 6.0 5.7 1.5 1.9 18.7 19.1
10:00am 21.9 20.7 7.0 6.9 1.6 1.7 20.3 21.2
10:30am 20.8 20.7 7.5 7.7 1.6 1.7 19.6 20.1
11:00am 19 20.6 7.0 7.8 1.6 1.7 19.1 19.6
11:30am 20.5 21.6 8.7 9.6 1.6 1.7 19.7 19.8
12:00pm 21.1 20 8.3 8.5 1.6 1.7 19.8 19.5
12:30pm 17.7 20 7.5 8.3 1.6 1.7 19.0 20.1
1:00pm 17.4 19.8 7.2 7.2 1.6 1.7 19.2 20.3
1:30pm 17.7 18.3 7.0 7.5 1.6 1.7 18.9 18.8
2:00pm 17.6 15.4 6.6 6.6 1.6 1.7 17.1 16.9
2:30pm 18.2 18.3 6.3 18.7 1.6 1.7 17.7 17.5
3:00pm 19.9 17.9 4.8 4.8 1.5 1.7 16.2 17.2
3:30pm 17.1 17.7 3.1 34 1.5 1.7 15.9 16.2
4:00pm 15.8 18.5 2.1 2.0 1.4 1.6 17.4 15.8
4:30pm 14.6 19.4 1.8 1.4 1.5 1.5 16.6 15.1
5:00pm 15.8 20.8 1.6 1.1 1.3 1.3 16.4 14.2
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3.3. Input and Output Solar Power

The solar input and output power, for
the five (5) consecutive days over the given
time, were calculated. The performance
efficiencies of each of the cooling module
were then evaluated. Numerically, the

results of the both powers and efficiencies,

for the natural air- and film water-cooling,
modules were recorded in Table 4. Since
the voltages and currents values were
obtained at fixed resistive loads; therefore,
the calculated output power represents an
approximation and not the exact maximum

power point (MPP).

Table 4: Solar input and output power, and efficiency of each of the cooling module

Input Natural Air-Cooling Module Film Water-Cooling Module

Power : :
g Output Electrical Output Power | Electrical
= Power Efficiency Efficiency
8:30am |356.8 28.26 8.06 29.3 10.52
9:00am | 384.2 28.2 7.32 31.16 8.8
9:30am | 450.4 27.1 6.04 31.18 7.78
10:00am |446.2 32.88 7.44 35.64 7.62
10:30am |477.4 31.44 6.62 33.18 7.34
11:00am |453.8 30.78 6.8 32.36 7.66
11:30am |443.8 31.2 7.52 32.68 8.88
12:00pm |462.4 31.24 6.8 32.16 7.52
12:30pm |484.2 30.18 6.28 33.62 6.9
1:00pm |[419 30.64 7.34 33.7 8.08
1:30pm [ 436.8 30.24 6.96 32.38 7.66
2:00pm |460.4 27.2 59 28.16 6.22
2:30pm | 460.4 28.02 6.06 28.98 6.48
3:00pm |414.4 24.84 6.02 24.02 6.98
3:300pm |379.6 24.52 7.08 24.58 8.14
4:00pm | 330 23.84 7.34 23.6 8.92
4:30pm |322.8 243 7.9 18.34 8.42
5:00pm | 250.2 21.08 8.52 14.52 8.36

Figure 3 presents a variation between the solar irradiance (I,) and input power (P,)
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Figure 3: Variation of solar irradiance and input power over a time

The graph of figure 3 showed that the
highest value reached by both I and P,
at 12:30 P.M., was 605.2 W/m? and 484.2
W respectively. The P, increased as the I
increased and vice versa. These results
clearly demonstrated a direct relationship
between I, and P,. It demonstrated the
effectiveness of solar irradiance on solar

input power.

Figure 4 presents an average solar

output power under two cooling techniques

over a time. From the graph, the film
water-cooling module showed a higher
output power (Po.av ), reached up to 35.64
W, while the natural air-cooling (Po.av)
showed the lowest output power, reaching
up to

32.88 W, both at 10:00 am. Compared
to natural air-cooling control module, the
film water -cooling module displayed more
improved output power throughout the

experimental days.
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Figure 4: Solar output power of two different cooling modules over the time

3.4. Electrical Performance Efficiency recorded in Table 4, compared to the natural
Trends air-cooling module, the film water-cooling

The graph of Figure 5 presents a variation module consistently produced an improved
of performance efficiency between two electrical efficiency (reached the highest of

different cooling modules over a time. As 10.5% at 8:30am).
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Figure 5: Comparison between the efficiency of two cooling modules over a time

3.5. Environmental Analysis

As showed in the graph, in the early
morning and late afternoon, the efficiencies
of the modules were high due to reduced
irradianceand coolingimpact,demonstrating
a low input power with high output energy.
Film water-cooling consistently produced
a higher efficiency compared to the natural
air-cooling. A peak efficiency of 10.5% was

recorded for the water-cooled module.
3.6. Temperature Analysis

At the film

water-cooling system significantly reduced

peak  conditions,
the PV module temperature compared to
natural air-cooling whose peak module
temperatures exceeded 60°C. The reduction
contributed to improved electrical
efficiency due to increased voltage output.

At low solar irradiance conditions (in late

afternoon), the cooling effect becomes
the

temperature is already reduced naturally.

less beneficial because module
The water-cooled module exhibited lower
performance than the natural air-cooled
module. Therefore, this result confirmed
that temperature reduction plays a critical
role in PV performance improvement. It is
also attributed to reduced benefit of cooling

at lower temperature.
3.7. Statistical Analysis

Table 5 showed Comparative Summary
for the Electrical Efficiency of each of
the Cooling Methods. From the table,
film

water-cooling module, ranged between 6.2

the electrical efficiency of the

to 10.5, was greater than that of the natural
air-cooling module, ranged between 5.9 to

8.5. Similarly, the sum, mean, and variance
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of the electrical efficiency of the film
water-cooling, which are 132, 7.3, and 1.16
respectively, were also greater than that of
the natural air-cooling module, which are

126; 7; and 0.57 respectively. Therefore,

these analyses showed that there is a
statistically significant differences between
the efficiency of the two cooling methods,
confirming that the observed improvements

are not only due to random variation.

Table 5: Comparative Summary for the Electrical Efficiency of each of the Cooling

Methods
Cooling Methods Efficiencies’ Range Sum Mean Variance
Natural Air 59-85 126 7.0 0.57
Film Water 6.2-10.5 132 7.3 1.16

4. DISCUSSION

The results clearly show that film
the

performance of PV modules by reducing

water-cooling improves electrical

operating temperature. Lower module
temperatures reduce resistive losses and
improve voltage output, which directly
enhances efficiency. The effectiveness of
the cooling system varies throughout the
day due to changes in solar irradiance and

environmental conditions.

At peak irradiance, the cooling effect
is more significant, leading to higher
performance gains. However, at low
irradiance conditions (late afternoon), the
advantage of cooling decreases because
the module temperature is already reduced
naturally. In addition, the presence of a
water film may introduce optical losses
due to reflection and absorption, which

can reduce incident solar radiation. These

34

findings are consistent with previous
studies on PV cooling systems and
confirm that temperature control is a key
factor in improving PV efficiency (Hasan
etal., 2021).

5. CONCLUSION
This

water-cooling significantly improves the

study demonstrates that film

electrical performance of solar PV modules
under hot climatic conditions. The film
water-cooling system effectively reduced
module temperature, improved output
power, and enhanced electrical efficiency,
achieving a peak value of 10.5%. The
results confirm that temperature reduction
plays a critical role in improving PV
performance. Film water-cooling is
therefore a simple, viable, and low-cost
solar

solution for enhancing energy

systems in high-temperature regions.
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Recommendation for Future Work
* Integration of water recycling systems
* Exploration of hybrid cooling techniques (like water + air)

« investigation of Long-term performance analysis
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KHAO SAT ANH HUONG CUA CAC PIEU KIEN NUOI CAY PEN
SINH KHOI NAM CORDYCEPS PRUINOSA (PETCH, 1924)

Lé Viét Ky'*, Giang S§ Chung?, Tran Tinh?

"Trung tam Cong nghé Sinh hoc va Nong nghiép Cong Nghé Cao, Truong Pai hoc Phan Thiét, Viét Nam
g g nghe g nghiep g INg g Dat ne :
2Phong Qudn ly Khoa hoc va Hop tic Quéc Té, Truong Pai hoc Phan Thiét, Viét Nam

Tém tit: Cordyceps pruinosa (Petch, 1924) la lodi ndam ky sinh cén trimg chira nhiéu hop
chadt ¢é hoat tinh sinh hoc gia tri, nhung cac dir liéu vé dac diém sinh hoc va nudi ccfy sinh
khoi tai Viét Nam van con rat han ché. Nghién cuu nay nham khao sat cac diéu kién moi
trieong trong hé thong nudi long tinh théng qua danh gid ning sudt thu nhdn sinh khoi hé
soi nam ciia ching ban dia phan ldp tai Vieon quéc gia Bidoup - Niii Ba. Bang phwong
phap tiép cdn khao sat don yéu t6 (OFAT), két qua thire nghiém da xdc lap dwoc diéu
kién nudi cdy téi wu trong nghién ciru bao gom: nhiét @6 25 + 1 °C; pH méi truong 6,0;
sucrose la nguon carbon Iy twéng; peptone la nguon nitrogen hitu co phit hop nhit; nong
dé vitamin Bl ¢ mirc 0,1 g/L va thoi gian thu hoach la 25 ngay. Tai cdc diéu kién nay, sinh
khoi khé dat gid tri cuee dai 6,77 + 0,11 g/L véi hé sé bién thién CV = 1,62%. Dir liéu thu
dwoc lam tién dé co ban dé chudn héa cong thire méi truong nudi cdy ¢ quy mé 1ém hon,

dong thoi la co so cho cac nghién cuu tiép theo vé loai nam nay trong tuong lai.

Tir khéa: Cordyceps pruinosa (Petch, 1924), khdo sat don yéu to, nuéi long tinh, sinh khoi

hé soi
1. GIOI THIEU

Nam Cordyceps pruinosa (Petch, 1924)
phan 16p
Hypocreomycetidae, bd Hypocreales, ho

thuoc 16p Sordariomycetes,
Cordycipitaceae, chi Cordyceps. Qua thé
nam Cordyceps pruinosa (Petch, 1924)
thuong & dang don hodc vai qua thé c6 hinh
chily, it phan nhanh. Cudng qua thé c6 mau
vang cam do dén mau do, kich thude 3-12
x 0,5-1,5 mm. Pau qua thé c6 kich thuéc
2-8 x 1-3 mm, mau cam dén cam do, co
su khac biét v6i cudng qua thé. Thé chén
(Perithecia) day dic, duoc sip xép co trat
te ngap trong dung dich, c6 mau do, co
dang hinh trimg dén hinh thoi, kich thudc
38

360-400 x 130-200 um. Tai bao tir (Asci)
coO chura 8 bao tu, trong sudt, hinh tru, phan
dinh ¢ nip day (Petch, 1924).

Hién nay, phan 16n cac nghién ctru va img
dung thuong mai tai Viét Nam chu yéu tap
trung vao cac loai phd bién nhu Cordyceps
militaris hay Cordyceps sinensis. Mdc du
tiém nang tmg dung cua C. pruinosa da
duoc ghi nhan qua nhiéu nghién ciu trén
thé gioi, cac dir lidu vé dic diém sinh hoc va
nuoi céy sinh khdi cta loai nAm nay tai Viét
Nam van con rit han ché. Bé gop phan xay
dung co so dir lidu va khai thac ngudn gen
ban dia, nghién ciru nay tién hanh khao sat

cac dicu kién nudi cay dich thé trén chung
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nam Cordyceps pruinosa (Petch, 1924).
Day 1a nguodn gidng gdc duge phan lap truc
tiép tir hé sinh thai Vuon qudc gia Bidoup -
Nui Ba (tinh Lam Dong) va di duoc luu trit,
kiém chimg d¢ thuan ching truéc khi dua

vao cac thi nghiém toi uu hoa.

Trong diéu kién nuéi long, C. pruinosa
thé hién kha ning thich nghi manh mé véi
cac nguodn carbon va nitrogen hiru co. Viéc
t61 wu hoa dinh dudng co6 thé day nhanh toc
d6 nhan sinh khéi hé sgi, tao loi thé 16n cho
san xudt quy mod cong nghiép véi chi phi
thip hon so v6i cac loai ndm ky sinh con
tring c6 yéu cau khit khe vé moi truong

(Kim va cong su, 2003a).

Do d6, nghién ctru nay dong vai tro cung
cap bo dir liéu co so vé cac yéu td dinh
dudng va moi trudng thiét yéu, tir 46 mo ra
huéng di méi trong viéc bao ton va thuong
mai héa ngudn gen nam duoc liéu dic hitu

tai dia phuong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu nghién ctru

Gidng nam: gibng nam Cordyceps
pruinosa (Petch, 1924) duoc thu nhan tai
Vuon qubc gia Bidoup-Nui Ba (tinh Lam
Pong). Giéng luu giit trong mdi truong
PGA tai Truong Pai hoc Da Lat.

Hoa chat: Cachoa chétglucose (C H,,0,),
maltose (C,H,,0,), sucrose (C,H,O,),
MgSO,.7H,0, KH, PO, hang Xilong (Trung
Quéc). Cac hoa chat Peptone, Cao nim
men, Vitamin B1 (Thiamine hydrochloride)
hang Himedia (An D).

Moi truong YMKA - Yeast Magnesium
Potassium Agar (20 g/1 glucose, 5 g/1 cao
nam men, 1 g/1 MgS0,.7H.,0, 2 g/1 KH,PO,,
vitamin B1 0,1 g/L, agar 15 g/L, nudc cat
1 1it) duoc sir dung dé nudi cay trén thach.
Mbi truong YMK (khong agar) dé nudi cy
dich thé. Hap khir tring méi truong trong
diéu kién ap suit latm, nhiét 6 121 °C, thoi

gian 20 phut.
2.2. Phwong phap nghién ciru

K¥ thuat nudi cdy long tinh dugc sir
dung trong nghién ctru ndy do phu hop véi
dic diém sinh truong cua nidm ky sinh con
trung. Trong diéu kién tinh, hé soi co6 xu
huéng hinh thanh 16p tham trén bé mat moi
truong, giup téi wu hoa kha ning tiép xtc
v6i oxy ma khong can suc khi cudng bc.
Pong thoi, viéc khong khudy tron gitp han
ché tac dong cua luc cit co hoc, von co thé
lam bién dang hé s¢i va anh hudng dén qua
trinh tich lily sinh khdi. Nhiing dic diém
nay da dugc ghi nhan trong cac nghién ctu
trén Cordyceps militaris, cho thdy nudi tinh
khong chi cai thién sinh truong ma con nang
cao hiéu suit tich lily hoat chat (Kang va
cong su, 2014; Masuda va cong su, 2007).

Mic dii phuong phép tiép can khao sat
don yéu t6 (OFAT) chua danh gia duoc toan
dién hiéu Gmg tuong tac dong thoi gitra cac
thong s6 moi truong, nhung day 1a budc
sang loc nén tang va bét budc. Nho cach
tiép can nay, nghién ctru di khoanh ving
duogc chinh xac cac bién do téi han va lua
chon duoc cac nguén co chit tbi vu trong
gidi han hep. Pay 1a bo thong s6 co so viing
chic va c6 do tin cay cao dé thiét lap céc

mo hinh thyc nghi¢m da bién nham t61 vu
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hoa dong thoi va ndng quy mo san xuét sinh
khdi ¢ cac nghién ctru tiép theo.

Cac thi nghiém dugc tién hanh tuan
tir theo nguyén tic: yéu t6 khao sat ¢ thi
nghiém trudc mang lai gia tri vé toc do lan
to ¢ thi nghiém 1, khéi lugng sinh khdi kho
trung binh cao nhat (g/L) ¢ cac thi nghiém
tiép theo va c6 su khac biét ¥ nghia vé mat
thong ké s& dugc lya chon lam thong sb ¢b

dinh cho thi nghiém ké tiép.

Thi nghiém 1: Khao sit anh hudng
ciia nhiét do moi truong dén sinh trudng
hé soi ndm Cordyceps pruinosa trong moi

truong thach.

Nguén gidng Cordyceps pruinosa duoc
nudi gitr trén mo1 truong PGA (13-15 ngay).
Khoi thach mang to (2 x 2 mm) tai vi tri cach
ria khuén lac 5 mm dugc tach va chuyén
vao gifra dia Petri chira moi truong YMKA.
Quy trinh thuc hién trong diéu kién v tring

va céac dia sau cay dugc boc bang parafilm.

Thi nghiém dugc trién khai véi 3 nghiém
thire nhiét do: 20 £ 1 °C, 25+ 1°C,30 £ 1
°C. Mbi nghiém thirc bao gdm 20 dia Petri
va duogc lap lai 3 lan. Pudng kinh hé soi
duoc do dac dinh ky vao cac ngay tht 5, 10,
15, 20 va 25, dit liéu thu duge 1a co s¢ dé
phan tich sy tuong quan gitta nhiét do va toc
d6 lan to cua chung nam khao sat.

Thi nghiém 2: Khdo sat anh hudng
cia pH moi truong dén sinh khdi nam
Cordyceps pruinosa trong moi trudng nudi
long tinh.

Quy trinh thyc hién 01 mau thi nghiém
nhu sau: khdi thach mang to (5 x 5 mm) tai
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vi tri cach ria khuan lac 5 mm dugc tach
va chuyén vao hop nudi chira 200 ml méi
truong YMK, thao tac dugc thyc hi¢n trong
diéu kién vo tring.

Thi nghiém khao sat anh huong cua pH
duoc thiét ké véi 5 nghiém thic tuong ing
véi cac gia tri pH: 4,0; 5,0; 6,0; 7,0 va 8,0,
mdi nghiém thirc bao gdbm 20 mau va duoc

1ap lai 3 lan.

D6 pH clia mdi truong duoc diéu chinh
bang dung dich NaOH IM hodc HCI 1M.
Sau 30 ngay nudi cdy trong diéu kién tdi
hoan toan, toan bd sinh khdi hé soi duge thu
nhan, 1am sach bang nudc cit va siy & 55
°C cho dén khi dat khdi luong khong doi.
Khéi lugng sinh khdi khé (g/L) thu duoc 1a
dir liéu quan trong dé xac lap diéu kién tdi
uu cho sy tang sinh hé soi cua ching nam
khao sat.

Thi nghiém 3: Khdo sat anh huodng
ctia ngudn dinh dudng carbon dén sinh khdi
nam Cordyceps pruinosa trong mdi trudng
nudi 1éng tinh.

Céc thao tac k¥ thuat dugc thuc hién tuong
tu thi nghiém 2 voi 3 nghiém thirc ngudn
carbon gom: glucose, sucrose va maltose &
ndéng d6 20 g/L. Mdi nghiém thirc bao gom

20 mau va duge thyc hién 13p lai 3 lan.

Thi nghiém 4: Khdo sit anh huodng
ciia ngudn dinh dudng nitrogen dén sinh
khéi nAim Cordyceps pruinosa trong méi
truong nuoi 1dng tinh.

Quy trinh thao tac duoc tién hanh tuong
ty thi nghiém 2. Anh huéng cta ngudn

nitrogen dugc danh gia thong qua 3 loai co
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chat: cao nam men, peptone va bt nhong
tam (duoc ¢b dinh & ndong d6 5 g/L). Thi
nghiém duoc thiét ké véi 20 mau cho mdi
loai co chat va tién hanh lap lai 3 lan.

Thi nghiém S: Khdo sat anh hudng
ctia ndng d6 vitamin B1 dén sinh khdi ndm
Cordyceps pruinosa trong moi trudng nuoi
long tinh.

Cac thao tac ky thuat duogc thuc hi¢n
tuong tu thi nghi€ém 2 véi 3 nghi¢m thic
néng do vitamin B1 ¢ muc: 0,05 g/L, 0,1
g/L, 0,15 g/L. Mbi nghiém thirc bao gdm 20
mau va duoc thyc hién 1ap lai 3 lan.

Thi nghiém 6: Khao sat anh huong cua
yéu t6 thoi gian nudi cdy dén sinh khdi nAm
Cordyceps pruinosa trong moi truong nuodi
long tinh.

Quy trinh thyc hién giéng céac thao
tac tai thi nghiém 2. Nhiét do téi wu,
pH t6i vu, ngudn carbon tbi wu, ngudn
nitrogen t6i vu, nong d6 vitamin B1 tbi

uvu gitp nam dat sinh khoi cao nhat & cac

thi nghiém truéc dugce st dung cho thi
nghiém nay.

B tri 4 nghiém thirc thi nghiém tuong
duong voi thoi gian thu sinh khdi khac nhau
& 20 ngay, 25 ngay, 30 ngay, 35 ngay. Mdi
nghiém thirc 20 mau, lap lai 3 lan.

2.3. Xir Iy s6 liéu

S liéu duoc trinh bay dudi dang Mean
+ SD, xir Iy bang phan mém Excel 2016 va
Minitab 16. Sir dung kiém dinh One-way
ANOVA (hau dinh Tukey) dé so sanh cac
gia tri trung binh & murc y nghia p < 0,05.

3. KET QUA NGHIEN CUU

3.1. Anh hwéng ciia nhiét d méi truong
dén sinh truéng hé s¢i nAm Cordyceps
pruinosa trong moi truwdng thach

Két qua thuc nghiém tir Bang 1 cho thiy
nam Cordyceps pruinosa c6 thé sinh truong
trong nhirng diéu kién nhiét do khac nhau,
duong kinh khudn lac ting dan theo thoi
gian va khac nhau rd rét & cac diéu kién
nhiét do.

Bang 1. Puong kinh ciia khuén lac nAm Cordyceps pruinosa

& cac mirc nhiét do khac nhau

Thoi Puong kinh khuan lac (mm) trung binh
gian
Nhiét Sau 5ngay | Sau 10ngay | Sau 15ngay | Sau 20 ngay | Sau 25 ngay
do
20°C | 18,81°+£0,23 | 38,88+ 0,46 | 50,20°+ 0,42 | 60,79°+ 0,43 | 68,42°+ 0,61
25°C | 21,90°+0,17 | 43,41*+ 0,42 | 65,93*+ 0,68 | 76,09+ 0,65 | 88,24*+ 0,77
30°C 0 0 10,50°£ 0,10 | 23,46¢+ 0,28 | 35,90° + 0,48
CV (%) 1,00 1,08 0,94 0,92 1,03

Ghi chii: s6 liéu trong Bang la trung binh ciia 3 lan Idp lai, cdc chit cdi khdc nhau (a, b, ¢) trong ciing mot

ot biéu thi s sai khdc cé y nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)
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Hinh 1. Anh hwéng ciia nhiét ¢ lén sw phdt trién ciia hé sgi ndm Cordyceps pruinosa
sau khi cay 15 ngay. Trong do: (a) 20 °C, (b) 25 °C, (c¢) 30 °C

O nhiét d6 25 = 1 °C, khuan lac dat
duong kinh tdi da 88,24 + 0,77 mm sau 25
ngay nudi cdy. Pong thoi, quan sat hinh
thai cho thdy mép hé soi phat trién thua,
vuon dai theo dang phong xa, phan anh
trang thai sinh truéng manh va kha nang
thich nghi tot v&i diéu kién moi truong
nudi cdy (Hinh 1). Khi nhiét d6 léch khoi
mirc toi wu 25 + 1 °C, duong kinh khuan
lac gidam déang ké. Cu thé, & 20 = 1 °C,
khuan lac dat 68,42 + 0,61 mm, trong khi
0 30 £ 1 °C chi dat 35,90 £ 0,48 mm sau
25 ngay nudi cdy. Su suy giam manh hon &
nhiét do cao cho thay Cordyceps pruinosa
nhay cam vdi stress nhiét. V& mit co ché,
nhiét d6 cao c6 thé gy bién tinh protein,
lam gidm hoat tinh enzyme va anh hudng
dén tinh toan ven cta mang té bao, tir d6 (e
ché qua trinh kéo dai soi nam. Nguoc lai,
& nhiét do thap, toc do phan tng sinh hoa
giam nhung khong gay ton thuong cau tric
té bao nghiém trong, do d6 mirc d tc ché
sinh trudng it hon.

Két qua nay twong dong v6i cac nghién
ciu trudc day trén cac loai thudc chi
Cordyceps. Nghién cuu cua Sung va cong
su (1999, 2002) trén Cordyceps militaris
cho thdy nhiét do trén 25 °C lam giam dang
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ké sinh truong sinh khdi va ning sut qua
thé, cung ¢d thém nhén dinh vé tinh nhay

cam nhi¢t cua nhém nam nay.

Tir cac két qua thu duoc, c6 thé khiang
dinh nhiét d6 25 + 1 °C 1a diéu kién i uu
cho sinh truéng h¢ sgi cua ching nghién
ctru. Viéc xac dinh chinh x4c ngudng nhiét
d6 thich hop khong chi c6 ¥ nghia trong tdi
uu hoa diéu kién nudi cdy in vitro ma con
1a co s& quan trong cho cac nghién ctru tiép
theo vé sinh 1y, sinh hoa va san xuét sinh
khdi hodc hoat chét tir ndm.

3.2. Anh huwéng ciia pH méi trwong dén
sinh khoi nam Cordyceps pruinosa (Petch,
1924) trong moi trwong nudi 16ng tinh

Két qua (Bang 2, Hinh 2) cho thay pH
mai trudng anh huong dang ké dén kha nang
tich lity sinh khéi ctia Cordyceps pruinosa.
Sau 30 ngay nudi cdy, sinh khdi dat cao nhat
tai pH 6,0 (5,78 + 0,05 g/L), khong sai khéc
c6 y nghia so véi pH 5,0 va 4,0, nhung giam
r0 rét & pH 7,0 va 8,0 (p < 0,05). Quan sat
hinh théi cho thay hé soi phat trién manh,
phan b dong déu va duy tri mau tring sita
ddc trung on dinh trong khoang pH 4,0 - 6,0,
trong khi & pH > 7,0 xuat hién sinh truong

kém va dau hi€u thoai hoa.
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Bang 2. Sinh khéi nAm Cordyceps pruinosa ¢ cic mirc pH khac nhau

pH Sinh khdi khé ( g/L) CV (%)
4,0 5,46 + 0,06 1,10
5,0 5,63 + 0,08 1,42
6,0 5,78+ 0,05 0,87
7,0 4,82¢ + 0,09 1,87
8,0 4,164+ 0,11 2,64

Ghi chii: s6 liéu trong Bang la trung binh cua 3 lan Iap lai, cdc chit cdi khdc nhau (a, b, ¢) trong ciing mét

ot biéu thi su sai khéc c6 y nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

Hinh 2. Sinh khéi ndm Cordyceps pruinosa sau 30 ngay trén méi truwong YMK

voi mirc pH khdac nhau. Trong do: (a) trudc khi sd’y, (b) sau khi séy

Su t6i wu sinh truong & pH acid nhe
(4,0-6,0) c6 thé lién quan dén viéc duy tri
hoat tinh enzyme ndi bao va gradient proton
qua mang té bao, qua d6 ting hidu qua hap
thu dinh dudng va chuyén héa ning luong.
Nguoc lai, moi trudong trung tinh—kiém lam
thay doi trang thai ion hoa ciia protein, giam
hoat tinh enzyme va anh huéng dén tinh
6n dinh ciia mang, dan dén suy giam sinh

truong va tich lity sinh khoi.

Két qua nay phu hop voi xu hudng

chung ¢ cac loai thudc chi Cordyceps, Lé

Thi Anh Dao (2010) x4c dinh pH 6,0 12 tdi
wu cho Cordyceps pseudomilitaris. Didu
nay cho thay dic diém thich nghi cua cac
loai trong chi Cordyceps v&1 moi truong
acid nhe, twong ting voi diéu kién sinh thai

tu nhién.

Tu cac két qua thu duoc, pH 6,0 duoc
x4c dinh 1a diéu kién tbi vu cho tich liy
sinh khdi ctia Cordyceps pruinosa, 1lam
co s& cho viée tdi wu hoa moéi trudng
nudi cdy va trién khai cac thi nghiém
tiép theo.
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3.3. Anh hwéng ngudn dinh dudong carbon
dén sinh khéi nAm Cordyceps pruinosa
trong mdi trwong dich thé

Két qua (Bang 3, Hinh 3) cho thdy
nguodn carbon anh huong dang ké dén kha
ning tich Iily sinh khéi ctia Cordyceps
pruinosa. Trong ba ngudn khio sat,

sucrose cho sinh khdi cao nhat (6,27 +

0,06 g/L), tiép dén 1a glucose (5,84 + 0,03
g/L), trong khi maltose cho gia tri thap
nhét (4,34 + 0,04 g/L), sai khac c6 y nghia
théng ké (p < 0,05). Quan sat hinh thai
cho thiy hé soi phat trién day va ddng déu
trén moi truong chura sucrose va glucose,
trong khi & maltose hé s¢i sinh truong

kém va c6 dau hi¢u thoai hoa.

Bang 3. Sinh khoi nam Cordyceps pruinosa trén cac nguon carbon khac nhau

Ngudn carbon Sinh khdi khé (g/L) CV (%)
Glucose 5,84+ 0,03 0,51
Sucrose 6,27+ 0,06 0,96
Maltose 4,34¢+ 0,04 0,92

Ghi chii: s6 liéu trong Bang la trung binh cua 3 lan lap lai, cdc chit cdi khdc nhau (a, b, c) trong ciing mét
cét biéu thi sw sai khdc ¢é y nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

stUROSE

Hinh 3. Sinh khéi nim Cordyceps pruinosa nudi cdy trén moi trwong dich thé
conguon carbon khdc nhau Trong do: (a, al) nguon sucrose, (b, bl) nguon maltose,
(c, c1) nguon glucose
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Su khac biét nay co thé lién quan dén
kha niang st dung co chat va dic diém
chuyén hoa carbon ciia nam. Sucrose dé
dang bi thuy phan boi enzyme invertase
thanh glucose va fructose - hai dang
duong don duoc hap thu truc tiép va
nhanh chong tham gia vao con duodng
duong phan va chu trinh Krebs. Nguoc
lai, maltose can dugc chuyén hoa qua
enzyme maltase trudc khi st dung, co thé
lam giam téc d6 cung cip ning luong va
tich 1y sinh khéi.

Két qua nay phu hop véi nghién ctru cta
Jian va cong su (2004), trong do sucrose
dugc xac dinh 1a ngudn carbon thich hop
cho sinh tong hop polysaccharide & cac loai
thudc chi Cordyceps. Tuong tu, Dong va
Yao (2005) ciing cho thiy cac chi Cordyceps
c6 kha ning str dung hiéu qua cac ngudn
duong dé phan giai nhu sucrose va glucose
trong mdi trudng nudi 1ong, gop phan gia
tang sinh khdi va hop chét thir cap. Nhiing
két qua nay cho thiy xu huéng chung vé uu

tién st dung ngudn carbon dé dong hoa &

cac loai trong chi Cordyceps.

Tu cac két qua thu duoc, sucrose dugc
lva chon la nguén carbon tdi wu cho cac thi
nghiém tiép theo, gop phan nang cao higu
suét sinh khdi va dinh hudng téi wu hoa moi

truong nudi cay.

3.4. Anh huéng cia nguon dinh duéng
nitrogen dén sinh khéi nam Cordyceps

pruinosa trong méi trudng dich thé

Két qua (Bang 4, Hinh 4) cho thdy ngudn
nitrogen anh huong rd rét dén kha ning
tich lity sinh khéi ciia Cordyceps pruinosa.
Trong ba ngudn khao sat, peptone cho sinh
khdi cao nhat (6,66 + 0,07 g/L), tiép dén
12 cao ndm men (6,37 + 0,11 g/L), trong
khi bot nhong cho gia tri thap nhat (5,22 +
0,10 g/L), sai khic c6 y nghia thong ké (p
<0,05). Quan sat hinh thai cho thay hé soi
phat trién day, dong déu va 6n dinh trong
moi trudng peptone va cao ndm men, trong
khi & bot nhong hé soi phan bb khong dong
nhét va xuat hién dau hiéu thodi héa sau

thoi gian nuoi cay kéo dai.

Bang 4. Sinh khoi hé s¢i nAm Cordyceps pruinosa trén méi truong YMK

¢6 bo sung cac nguon nitrogen khac nhau

Ngudn nitrogen Sinh khdéi khé (g/L) CV (%)
Peptone 6,66+ 0,07 1,05
Cao niAm men 6,37°+0,11 1,73
Bot nhong 5,224+ 0,10 1,92

Ghi chii: s6 liéu trong Bang la trung binh ciia 3 lan lap lai, cac chit cdi khéc nhau (a, b, ¢) trong ciing mot

ot biéu thi si sai khdc ¢é ¥ nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)
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Bot Nhong

Cao ndm men

Peptone

Hinh 4. Sinh khéi ndm Cordyceps pruinosa nudi cdy trén méi trwong dich thé cé
nguon nitrogen khdc nhau sau 30 ngay nuoi

Su khac biét nay c6 thé lién quan dén
dang ton tai va kha nang d6ng hoa nitrogen
clia nAm. Peptone cung cap ngudn nitrogen
hiru co ¢ dang peptide va acid amin d& hap
thu, gitp rGt ngan qua trinh chuyén hoa va
tang hiéu qua tong hop protein va sinh khoi.
Cao ndm men ngoai nitrogen con cung cip
vitamin va yéu td sinh trudong, tuy nhién
thanh phan phuc tap c6 thé lam giam hiéu
qua sir dung nitrogen so voi peptone. Trong
khi @6, bot nhong chura nitrogen ¢ dang
phtc tap (protein ciu tric, chitin), doi hoi
hé enzyme ngoai bao phan giai truée khi
hap thu, lam giam tdc d6 sinh trudng va tich
lity sinh khoi.

Két qua nay phu hop véi nghién ctu
ctia Nguyén Hoang Mai (2013), trong d6
peptone dugc xac dinh 1a ngudn nitrogen
t6i wu cho sinh truong hé soi cua Cordyceps
sp. Tuong tu, Dong va Yao (2005) ciing
cho thdy cac ngudn nitrogen hiru co dé
dong hoa nhu peptone va cao nAm men c6
vai tro quan trong trong viéc thuc day sinh
truong va tich Iy sinh khdi ¢ cac loai thudce
chi Cordyceps. Ngoai ra, Shin va cong su
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(2004) khi nghién ctru trén C. pruinosa
cling ghi nhan cac ngudn nitrogen hitu co
hd tro tot hon cho sinh trudng hé soi so véi

cac ngudn phire tap.

Tir cac két qua thu duoc, peptone dugc
lwa chon 1a ngudn nitrogen tdi wu cho céc
thi nghiém tiép theo, gop phan ning cao
hiéu suét sinh khéi va dinh hudng téi uu hoa
moi trudng nudi cay.

3.5. Anh hwéng cuaa nﬁng do Thiamine
(vitamin B1) dén sinh khoinim Cordyceps

pruinosa trong méi truwong dich thé

Két qua thuc nghiém tai Bang 5 cho
thay su gia ting ndong d6 thiamine tir 0,05
g/L'1én 0,1 g/L da tao ra budc ngoat vé hiéu
suit dong hoa: sinh khdi kho ting tir 6,00
+ 0,07 g/L 1én muc cuc dai 6,68 + 0,10 g/L
(CV = 1,50%). Tai cac ngudng nong do
cao (0,1 - 0,15 g/L), hé soi biéu hién sirc
séng manh mé v6i mat do day dac, sdc to
trang sira dic trung va téc do chiém linh
bé mit co chat nhanh chong. Nguoc lai, ¢
noéng do thap (0,05 g/L), su phét trién cia
h¢ soi bi dinh tré rd rét do thiéu hut xtc tac

sinh hoc.



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (15 pages)

Bang 5. Sinh khoi hé s¢i nam Cordyceps pruinosa & cic nong d9 vitamin B1 khac nhau

Noéng do vitamin B1 ) o
Sinh khoi kho (g/L) CV (%)
(g/L)
0,05 6,00* + 0,07 1,17
0,1 6,68*+ 0,10 1,50
0,15 6,69* + 0,09 1,35

Ghi chii: s6 liéu trong Bang la trung binh cua 3 lan Idp lai, cdc chir cdi khac nhau (a, b, c) trong ciing mét
ot biéu thi s sai khdc ¢é ¥ nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

Hinh 5. Anh hwéng nong dp vitamin B1 1én sinh khoi ném Cordyceps pruinosa sau 15
ngay nuoi. Trong do: (A) 0,05 g/L, (B) 0,1g/L, (C) 0,15 g/L

Cordyceps pruinosa n6i ri€ng va cac loai
nam thudc chi Cordyceps n6i chung thudong
mang dic tinh khuyét dudng thiamine & cac
muc d¢ khac nhau. Thiamine dong vai tro
1a tién chit bat buc dé tong hop coenzyme
Thiamine pyrophosphate (TPP), xuc tac
tryc tiép cho cac phan ung khir carboxyl
trong chu trinh Krebs nham chuyén hoa triét
dé ngudn carbon thanh ning luong ATP. Két
qua t6i wu tai nong do 0,1 g/L trong nghién
ctru ndy hoan toan nhit quan voi cong bd
cua Mao va cong su (2005) khi khao sat trén
C. militaris, nhom tac gia nay cling xac 1ap

rang thiamine 1a yéu té ting truong khong

thé thay thé, gitp ting dang ké van téc phan
bao va tich lity sinh khéi so v6i cac mau dbi
ching khong bo sung vitamin. Theo nghién
ctru ciia Dong va Yao (2005) vé dong hoc
dinh dudng ciia chi nim Cordyceps trong
moi truong dich thé, viéc bd sung thiamine
ngoai sinh khong chi bu dip su thiéu hut
trong con dudng sinh tong hop ndi bio ma
con kich thich manh mé sy phan chia té bao
va tich liiy cac hop chit cao phan tir nhu
polysaccharide.

Vi két qua thi nghiém vitamin B1 khong
c6 su khac biét c6 y nghia thong ké (p <
0,05) giita nong do 0,1 g/L va 0,15 g/L,
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chung t6i quyét dinh chon ndng d6 vitamin
Bl 12 0,1 g/L cho cac thi nghiém tiép theo
(yéu té kinh té).
3.6. Anh huwéng ciia yéu td thoi gian
nudi cAy dén sinh khoéi nAim Cordyceps
pruinosa trong méi truwong dich thé

Tir cac két qua thi nghiém trén, moi truong

toi uvu dé nudéi nam Cordyceps pruinosa

nhu sau: ngudn carbon 1a sucrose, nguon
nitrogen 1a peptone, nong d¢ vitamin Bl
0,1 g/L, pH méi truong 6,0, nhiét do 25°C.
Tién hanh thu ndm & cic mée thoi gian sau
20 ngay, 25 ngay, 30 ngay, 35 ngay nuoi
ciy, mdi 1an thu 20 mau. Mau nim duoc rira
sach v&i nude cit, séy kho & 55 °C dén khoi
lugng khong doi. Két qua thuc nghiém duoc
thé hién trén Bang 6.

Bang 6. Sinh khoi nAm Cordyceps pruinosa theo thoi gian

Thoi gian (ngay) 20 25 30 35
Sinh khéi khé (g/L) | 5,86°+0,13 | 6,77°+0,11 | 6,64*+0,08 | 5,07°%0,09
CV (%) 2,22 1,62 1,20 1,78

Ghi chii: sé liéu trong Bang la trung binh ciia 3 lan lap lai, cdc chit cdi khdc nhau (a, b, c) trong ciing mét
ot biéu thi s sai khdc ¢é ¥ nghia thong ké theo kiém dinh One-way ANOVA (p < 0,05)

Hinh 6. Anh huwéng thoi gian nudi cdy dén sinh khéi nim Cordyceps pruinosa.
Trong do: (a, al) 20 ngay; (b, bl) 25 ngay; (c, cl) 30 ngay; (d, d1) 35 ngay

Két qua thuc nghiém (Bang 6) xac lap
thoi diém thu hoach t6i wu 1a 25 ngay véi
sinh khéi kho dat cuc dai 6,77 + 0,11 g/L
(CV = 1,62%). O giai doan 20 ngay, hé soi
dang trong tién trinh dong hoa manh mé
nhung chua dat dén diém bdo hoa sinh khdi

do chua khai théc tri¢t dé nguon carbon va
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nitrogen trong moi truong. Nguoc lai, sau
30 ngay, sinh khdi sut giam manh xubng
con 5,07 = 0,09 g/L vao ngay thar 35.

Su suy giam sinh khdi sau ngudng 30
ngay la hé qua tit yéu cua qud trinh tu
phan. Khi cac nguon dinh dudng thiét yéu

bi can kiét, nam kich hoat hé¢ enzyme ndi
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bao (protease, glucanase) dé phan giai chinh
cac thanh phan cau trac té biao nham duy
tri nang lugng séng co ban. Biéu hién cam
quan vé su thay doi sic to sang mau vang
va mat do soi thua dan 1a minh ching cho
su 130 hoa sinh 1y va tich lily cic san pham

chuyén hoa thir cap c6 doc tinh.

Pong thai sinh trudng ndy thé hién tinh
dac thu ching loai ro rét khi dbi chiéu voi cac
cong bd trude dy. Két qua ctia ching t6i co
su twong dong nhat dinh véi nghién ctru clia
Nguyén Thi Anh Ngoc (2013) trén chiing
Cordyceps sp. DL0082 (26 ngay). Tuy nhién,
chu trinh phat trién cta ching C. pruinosa
trong nghién ctru nay ngan hon dang ké so
v6i mde 50 ngay ma Nguyén Hoang Mai
(2013) xac lap trén ching Cordyceps sp.
DL0093. Sy bién thién nay phan anh sy khac
biét vé ning lyc di truyén trong viée diéu tiét
téc do trao doi chit va kha nang thich nghi
v6i diéu kién nuoi 1ong tinh.

Maic du khong ghi nhan sy sai khac biét
vé mat thong ké giira ngay 25 va ngay 30
(p > 0,05), viéc lya chon thu hoach tai thoi
diém 25 ngay giup tiét kiém thoi gian san
XUuét, giam thiéu rui ro tap nhiém vi sinh vat
co hoi va dam bao sinh khéi dat gia tri tbi vu

nhét vé mat hoat tinh sinh hoc.

4. KET LUAN

Két qua nghién ctru cho thiy moi truong
nudi cdy c6 anh huong rat 16n dén sinh khéi
nam thong qua cac khao sat don yéu t6 doc
lap. Két qua thyc nghiém cho thiy dong
thai tang trudng cua hé sgi dat hiéu suat

cao nhét tai céc gia tri dinh lugng cu thé:

nhiét d6 nudi cay 25 + 1 °C; pH méi truong
6,0; nguén carbon toi vu 14 sucrose; nguén
nitrogen hitu co 1a peptone; bo sung vitamin
B1 & nong d6 0,1 g/L va chu ky nuéi long
tinh kéo dai 25 ngay.

Can luu y rang cac gia tri t6i wu néu trén
dugc xac 1ap trong diéu kién cac yéu té méi
truong van hanh riéng 1&, chua xem xét dén
hiéu tng twong tac da chiéu. Tuy nhién, cac
dir liéu nay 14 tién dé khoa hoc quan trong,
phan anh day da dic tinh sinh 1y hoc cia
chung nam Cordyceps pruinosa ban dia va
cung cap bd thong s6 nén tang dé chuan hoa
cong thirc méi trudng nudi ciy & quy mod
16n hon.

Maic du muc ti€u trong tam la t6i wu hoa
sinh khéi, viéc xac 1ap sucrose va peptone
lam co chat chi dao mang ham y vé kha
ning kich hoat cac con dudng chuyén héa
thtr cdp. Theo Kim va cong su (2003): su
twong thich cia cac ngudn dinh dudng
nay khong chi thic day ting truong hé
so1 ma con la tac nhan then chét diéu tiét
hiéu suat téng hop polysaccharide ngoai
bao. Tuong tu: Mao va cdng sy (2005)
khang dinh su phdi hop giita disaccharide
va nitrogen hitu co tao ra trang thai can
bang sinh 1y 1y tuong cho viéc tich liy
cordycepin va cac dan xuit adenosine
trong nudi cay dich thé.

Pay 1a nghién ctru budc dau vé moi
truong toi uu dé nudi cdy sinh khdi ndm
Cordyceps pruinosa (Petch, 1924), két qua
nay 14 tién dé cho cac nghién ctru tiép theo,
trong d6 viéc dinh luong cac nhom hop chat

nhu cordycepin, adenosine. Ngoai ra, chung

49



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (15 tran&)

t6i s& tiép tuc tién hanh cic nghién ctu loai ndm Cordyceps pruinosa trén cac loai
nhu: khao sat thém mot sb nguon carbon va  moi truong khac nhau; Tiém ning ing dung
nitrogen 1én qua trinh tich lity sinh khdi hé  ctia loai nAm nay trong linh vy y dugc, bao
soi nAm; Khao sat néng d0 sucrose, néng do vé€ mdi truong, dbi khang sinh hoc - bao vé¢

peptone; Nghién ciru nudi trong thu qua thé  thuc vat.
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STUDYING THE EFFECT OF CULTURE CONDITIONS ON
CORDYCEPS PRUINOSA (PETCH, 1924) BIOMASS
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Abstract: Cordyceps pruinosa (Petch, 1924) is an entomopathogenic fungus rich in
valuable bioactive compounds, however, data on its biological characteristics and biomass
cultivation in Vietnam remain limited. This study aimed to investigate the environmental
conditions in a static liquid culture system by evaluating the mycelial biomass yield of a
native strain isolated from Bidoup-Nui Ba National Park. Using a one-factor-at-a-time
(OFAT) approach, the optimal culture conditions were identified: temperature at 25 + 1 °C,
medium pH of 6.0, sucrose as the ideal carbon source, peptone as the most suitable organic
nitrogen source, vitamin Br at 0.1 g/L, and a harvest time of 25 days. Under these conditions,
the maximum dry biomass yield reached 6.77 = 0.11 g/L (coefficient of variation = 1.62%).
These findings provide a foundation for standardizing the culture medium for larger-scale

production and support further research on this fungal species.

Keywords: Cordyceps pruinosa (Petch, 1924), liquid-static culture, mycelial biomass,

one-factor-at-a-time optimization
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APPLYING OJS TO DIGITALIZE THE EDITORIAL
WORKFLOW: A CASE OF THE UNIVERSITY OF PHAN THIET
JOURNAL OF SCIENCE

Nguyen Le Uyen Minh!'2, Tran Thu Van'*
IThe University of Phan Thiet Journal of Science, Vietnam

’Faculty of Foreign Languages, University of Phan Thiet, Vietnam

Abstract: This study reports the implementation of Open Journal Systems (OJS) to
digitalize the editorial and publishing workflow of the University of Phan Thiet Journal
of Science (UPTJS), Vietnam. Using an institutional implementation—evaluation design,
the study combined workflow re-engineering, OJS 3.4 configuration, operational
assessment, surveys of authors (n = 15) and peer reviewers (n = 21), and open-ended
feedback. The findings show that OJS transformed a semi-manual process based on email
and spreadsheets into a more structured digital workflow, with centralized manuscript
tracking, automated communication, clearer role-based responsibilities, and improved
record retrieval. User evaluations were generally positive, although authors still reported
difficulties related to ease of use, login/access stability, system speed, and non-intuitive
operations, while reviewers identified review completion time as the least satisfactory
aspect of the workflow. Reviewer responses also showed limited and cautious use of
specific Al tools, mainly ChatGPT, Perplexity, and Scopus Al/Scholar, raising the need
for clear policy guidance and responsible integration. Overall, the study offers a practical
implementation—evaluation model for resource-constrained university journals seeking to
improve editorial governance, user experience, and digital transformation in scholarly

publishing.

Keywords: Al-assisted peer review, editorial workflow digitalization, Open Journal

Systems (OJS), peer review, scholarly publishing, university journals

1. INTRODUCTION
the

movement, higher educational institutions

Across global  open-science

increasingly seek cost-effective digital

infrastructure to improve the quality,
transparency, and accessibility of scholarly
communication (UNESCO, 2021). A
widely adopted pathway is the use of

open-source journal management platforms

that standardize editorial workflows and
improve metadata exposure for indexing
and discovery (Public Knowledge Project,
2024). In this context, Open Journal Systems
(OJS) has become a major end-to-end
platform for journal operations, with
widespread adoption globally, particularly
in the Global South (Public Knowledge

Project, 2026).
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In Vietnam, many university
journals—especially newly established or
resource-constrained titles—continue to
rely on email and spreadsheets for editorial
coordination, creating recurring operational
(e.g.

limited traceability of decisions,

risks delayed communication,
and
inconsistent archiving). Within this setting,
the University of Phan Thiet Journal of
Science (UPTIJS) initiated an institutional
project to implement OJS as a practical

digital-transformation intervention.

This study addresses two objectives. First,
it documents how OJS can be configured
and localized to reconstruct and automate
a university scientific journal’s editorial—
publishingworkflow. Second, itevaluates the
operational and user-experience outcomes
of this transition using system evidence,
quantitative satisfaction measures, and
qualitative feedback (including emerging

Al practices in peer review).

The paper makes three contributions. It
provides (i) a step-by-step implementation

blueprint for OJS-based  workflow
transformation, (ii) a mixed-methods
evaluation design emphasizing

measurement reliability and role-specific
assessment of user experience, and (iii) an
extended lens on Al-assisted peer review
as an emerging dimension of digitally
mediated editorial practice.

2. LITERATURE REVIEW AND
RESEARCH METHODS

2.1. Literature Review

OJS 1s frequently discussed as open

infrastructure enabling standardized
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submission, peer review, editorial decision
tracking, and production management
within a single platform. As the official
PKP (2026) documentation emphasizes,
OJS functions as an end-to-end scholarly
publishing system that supports the full
researcher-to-reader workflow, from
submission and peer review to publication,
indexing, and dissemination. This makes
OJS especially relevant to journals seeking
not only to digitize isolated tasks but to
reorganize editorial coordination as an

integrated digital process.

OJS 1is frequently discussed as open

infrastructure enabling standardized
submission, peer review, editorial decision
tracking, and production management
within a single platform (Public Knowledge
Project, 2026). Evidence also suggests that
adoption of standardized metadata and
identifier infrastructure (e.g., Crossref DOI
usage) is strongly associated with improved
downstream indexing and discoverability for

OJS-based journals (Chavarro et al., 2025).

Empirical studies on OJS adoption
often report benefits in workflow efficiency
and usability from author and reviewer
perspectives, while noting adoption barriers
related to user training, local policies, and
infrastructure constraints (Mwantimwa &
Wema, 2022; Rohman et al., 2024). At the
journal-strategy level, case work on small
journals emphasizes that digital platforms
alone are insufficient unless matched by
editorial policies and practices that maintain
quality and visibility (Malvi¢ et al., 2022).
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Alongside platform transformation,
Al tools are increasingly used to support
publishing and peer review tasks (e.g.,
screening, reviewer matching support,
drafting feedback), while raising concerns
about misuse, bias, and integrity—
implying the need for human oversight and
clear journal policy (Kousha & Thelwall,
2024). The present study integrates these
strands into a single institutional case
evaluation. Including AI in this study
is justified because the digitalization of
editorial workflow through OJS does not
simply automate journal operations; it
also creates the conditions under which
peer review becomes embedded in a
wider ecosystem of digital tools, making

questions of Al use, confidentiality, and

responsible  governance  increasingly
relevant to editorial practice.

2.2. Methods

2.2.1. Research Design

The study wused an institutional
implementation-research ~ design ~ with

sequential integration of (i)

deployment and workflow re-engineering

system

and (i1) mixed-methods outcome assessment.

2.2.2. Research Site

The case site was UPTJS (Vietnam). The
implementation used OJS 3.4 and required
a minimum server environment consistent
with OJS requirements (e.g., PHP >
8.0, Apache/IIS, MySQL/MariaDB or
PostgreSQL, and essential PHP modules).

2.2.3. Intervention

The journal’s editorial workflow was
reconstructed from a manual coordination
model based on email and spreadsheets
into a fully integrated OJS-based workflow.
The

structured

implemented workflow introduced

role  separation  between
editorial staff, authors, and peer reviewers;
dashboard-based manuscript tracking; and
automated communication and archival
functions. The operational structure of the
implemented workflow is illustrated in
Figure 1, which presents the end-to-end

editorial process configured within OJS.
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Figure 1. Scholarly Publication Process and Add-on Features of OJS

the

activation of core scholarly publishing

System configuration included
integrations and interoperability features,
such as OAI-PMH metadata harvesting,
usage statistics, and integrated PDF viewing.
Server and software prerequisites required
for OJS 3.4 deployment are summarized in

Appendix A.

2.2.4. Questionnaire development and
pilot validation

To

experiences with the OJS platform, separate

capture stakeholder-specific
structured questionnaires were developed for
authors and peer reviewers. The instruments
combined closed-ended Likert-scale items
with open-ended questions, allowing the
study to collect both structured evaluative
data and user-generated feedback on
difficulties

system

practical and expectations

for improvement. While both
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questionnaires focused on user experience
with the OJS-based editorial workflow,
they were designed to reflect the distinct
roles and task sequences of each respondent
group.

Before the main survey, the instruments
underwent a multi-stage refinement process.
Initial items were derived from the study
objectives and from key constructs related
to system usability, workflow quality, and
digital interaction in scholarly publishing.
The research team also consulted survey
structures used by international academic
publishers, including Journal of Molecular
Graphics and Modelling, to inform item
development. The draft items were then
reviewed and reorganized by construct to
improve conceptual coherence. Content
validity was subsequently assessed by two

experts in scholarly publishing, peer review,
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survey design, and educational measurement
using the Item—Objective Congruence
(I0C) approach. Based on their feedback,
ambiguous wording was revised, several
items were reassigned to more appropriate
constructs, and conceptually unclear items

were further refined.

A pilot test with five participants
was then conducted to evaluate clarity,
comprehensibility, item sequencing, and
possible overlap or misinterpretation.
Because the pilot sample was very small,
the resulting data were used only for
instrument refinement rather than for
internal-consistency estimation; reliability
analysis was therefore conducted only on

the full survey dataset.

In addition to the shared items on
OJS-related user experience, the reviewer
questionnaire included a dedicated Al
module covering frequency of use, types
of tools used, and perceptions of benefits,
risks, usefulness, bias, and privacy in peer
review. This module was included because
the digitalization of editorial workflow
through OJS creates the conditions under
which reviewers may increasingly encounter
adjunct Al tools during review-related tasks.
Capturing this dimension helped situate
OJS implementation within the broader
transition from platform-based workflow
digitalization to digitally mediated editorial
practice. No parallel questions on Al use
in manuscript writing were included in the
author questionnaire, as the present study
focused on authors’ experience of the OJS

submission and editorial process rather than

on self-reported writing practices, which
were considered beyond the scope of the

current evaluation.
2.2.5. Data collection

Three complementary data sources were

used to evaluate implementation outcomes.

(1) Operational evaluation: Internal

institutional assessment examined system

stability, processing performance, role
management capability, integration
readiness, and reporting functionality

during the trial deployment phase.

(2) Survey: A structured 5-point Likert
survey was administered to authors (nl
= 15) and peer reviewers (n2 = 21). The
survey measured usability, workflow
experience, editorial communication, and
overall satisfaction indices for authors (A

SI) and reviewers (R_SI).

(3) Qualitative feedback from open-ended
from both

and reviewers, focusing on difficulties

survey responses authors

encountered, suggestions for improvement.
the
additionally collected data on AI use

types
perceptions of usefulness, risks, bias, and

For peer reviewers, survey

frequency, of tools wused, and

privacy in peer review.
2.2.6. Data Analysis

Scale reliability was evaluated using
Cronbach’s alpha, with item-rest correlation
analysis used to identify inconsistent items.
Descriptive statistics (means, medians, and
standard deviations) were calculated for

all survey items and satisfaction indices.
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Responses were first coded inductively to
identify recurring difficulties, expectations,
and suggestions for system improvement,
and reviewer perceptions of Al use in peer
review. Because the two questionnaires
different
stakeholder roles and did not employ a fully

were designed to reflect
shared measurement framework, no direct
statistical comparison was conducted
between authors and peer reviewers.
Quantitative and qualitative findings were
then integrated to provide a consolidated
interpretation of the implementation

outcomes.

Given the modest sample size, the
quantitative analysis was treated as part
of an early-stage institutional evaluation
rather than as a basis for broad statistical
generalization. Descriptive statistics were
used to summarize user experience, while
reliability analysis was applied cautiously
to examine whether the survey items could
be meaningfully combined into composite
indicators. No inferential comparison was
conducted between authors and reviewers
because the two respondent groups differed
in role, task sequence, and questionnaire
structure. To strengthen the interpretation,
quantitative patterns were triangulated
with operational evidence and open-ended

qualitative feedback.
3. RESULTS
3.1. Operational Outcomes

Trial showed that the
OJS-based system operated with stable

deployment

accessibility, consistent functional

58

performance, and successful activation of
core editorial and scholarly communication
features. In practice, the system improved
manuscript  traceability,  standardized
document storage across editorial stages,
enabled

reporting, and strengthened coordination

automated notifications and
among editors, reviewers, and authors.
Rather than functioning merely as a
the

platform supported the reorganization of

submission interface, implemented
editorial work into a structured digital
workflow with clearly defined processing

stages and role-based responsibilities.

Comparative institutional evaluation
of workflow performance before and
after implementation further indicated
substantial operational gains. Compared
with the previous semi-manual model,
which relied heavily on fragmented email
exchanges and individualized handling,
the OJS-based workflow

centralized dashboard-based manuscript

introduced

management, automated communication,

real-time progress monitoring, clearer
blind-review handling, and faster retrieval
of manuscript records. These changes
suggest a shift from person-dependent
coordination to status-based and data-based
process governance, thereby improving
transparency, accountability, and editorial
efficiency. A structured comparison between
the manual and OJS-based workflows is

presented in Appendix B.
3.2. Survey reliability and satisfaction

3.2.1. Reliability analysis
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Reliability analysis was conducted prior to
descriptive interpretation in order to examine
the internal consistency of the survey
instruments. The author-side scale, consisting
of eight items measuring usability, review
quality, and process efficiency, showed good
internal consistency (Cronbach’s alpha =
.820, 95% CI[.680, .959]), indicating that the
full set of items was suitable for subsequent

composite analysis.

For reviewers, the invitation-process
scale demonstrated very high internal
.979),
indicating that the items captured a highly

consistency (Cronbach’s alpha =

coherent dimension of reviewer experience.
The usability and interface-clarity scale

initially showed acceptable but weaker

reliability (Cronbach’s alpha = .670).
After removing item R FH (review-file
handling), internal consistency improved
to .714, supporting the use of a reduced
three-item version. By contrast, the group
of items related to automatic notifications,
editorial communication, and review
completion time showed low reliability
(Cronbach’s alpha = .426), suggesting that
these indicators should notbe combined into
a single unidimensional scale but instead
interpreted separately. Methodologically,
this that

experience in OJS is multidimensional

result indicates reviewer
and cannot be fully represented by a single
aggregate construct. The reliability results

are summarized in Table 1.

Table 1. Reliability statistics for author and reviewer survey scales

Respondent . Cronbach’s A .
Scale / construct | Included items Interpretation | Decision
group alpha
. . 8 items on usability, ) Retained as
Author satisfaction . . Good internal .
Authors review quality, and | .820 ) composite
scale ) consistency
process efficiency scale
o Excellent Retained as
L Invitation-related ; )
Invitation process " 979 internal composite
items .
consistency scale
Usability and 4 items including Acceptable
interface clarity R _FH (review-file | .670 but weaker Reviewed
(initial) handling) consistency
Usability and 3 items after Improved and | Retained
Reviewers interface clarity removing R_FH 714 acceptable as reduced
(reduced) consistency scale
R_AN (Automatic
notifications),
Notifications, i )
L. R _EC Interpreted
editorial - .. .
L (Communication Low internal separately,
communication, ] o 426 .
) with editorial consistency not
and review .
) office), combined
duration )
R_RD (Review
Duration)
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Moreover, the reviewer-side measures
do not all behave as a single coherent
scale. In particular, R FH appears to
function differently from the other usability
indicators and is better treated as a distinct
procedural issue than as a straightforward

component of interface clarity.

The low Cronbach’s alpha for the group
of items related to automatic notifications,
editorial communication, and review
completion time should not be interpreted as
indicating low reliability of the OJS system
itself. Rather, it suggests that these items
do not form a single internally consistent
measurement scale. Conceptually, automatic
notifications, editorial communication,
and review duration represent different
the

they were

operational aspects of reviewer

workflow. Therefore, not
combined into a composite index. Instead,
they were retained as separate descriptive
indicators in order to avoid overinterpreting

them as a unidimensional construct.
3.2.2. Satisfaction and user evaluations

Survey findings showed a generally
high level of satisfaction among authors.
The composite Author Satisfaction Index
(A_SI), constructed from the eight retained
Likert-type items, reached a mean of 4.383
(SD = 0.399), indicating both strong overall
satisfaction and relatively low variation
The highest-rated
dimensions were review objectivity (A_RO,
Mean = 4.867) and review usefulness (A_
RE, Mean = 4.600), suggesting that authors
perceived the peer-review process as both

across respondents.

transparent and academically meaningful.
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Positive evaluations were also reported
for interface and guidance (A_IG, Mean =
4.533), automatic feedback functions (A
AE, Mean = 4.533), and registration and
login convenience (A _LC, Mean = 4.333).

The

overall ease of use (A _EU, Mean =

lowest-rated dimension was

3.733), indicating that a minority of
users still encountered difficulties in
navigating or operating the platform.
The relatively lower score for A EU
suggests that author-side user experience
(UX) remained the main area requiring
improvement.

Open-ended responses

indicate four main causes: unstable
access or login conditions, slow system
processing, occasional technical errors,
and some workflow steps that were
not sufficiently intuitive for first-time
users. These issues were not related to
dissatisfaction with the editorial process
itself, since review objectivity and
review usefulness received high ratings.
Rather, they reflected practical barriers
in navigating the submission system
and

completing required operations

smoothly.

These findings point to several practical
measures for improving author-side UX.
The journal should provide a short author
guide with screenshots, simplify Vietnamese
interface wording where possible, prepare
a pre-submission checklist, add frequently
asked questions to the journal website, and
provide direct technical support during the
initial submission stage. From the system

side, server performance, email delivery,
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login stability, and error reporting should be
monitored regularly. These improvements
would help reduce first-time user difficulty
and improve author confidence in the
OJS-based workflow.

In  addition, authors  expressed
expectations for future system enhancement.
The

Google Scholar/DOI synchronization and

most desired integrations were
automatic Al citation or similarity detection
(both 46.7%), followed by ORCID
integration (40.0%) and chatbot-based
support (33.3%). These responses indicate
that user expectations extend beyond
technical stability toward greater scholarly
interoperability, stronger quality control,
and more responsive user support within the

digital publishing environment.

Reviewer responses likewise showed
a broadly positive evaluation of OJS in
the peer-review process. The composite
indicator for the invitation process (R
INVITE) had a mean of 4.260, while
the composite indicator for usability and
interface clarity (R USABILITY) had a
mean of 4.492. Among the stand-alone
indicators, automatic notifications (R_AN,
Mean =4.619) and communication with the
editorial office (R_EC, Mean = 4.476) were
evaluated positively. By contrast, review
duration or review completion time (R_RD)
received the lowest mean score (M = 3.286,
Median = 4.000) and showed the highest
standard deviation (SD = 1.419), indicating
substantial variation among reviewers in the

time required to complete peer review.

Table 2. Mean scores for author and reviewer evaluations of OJS

Respondent group | Indicator Mean
A_SI — Author Satisfaction Index 4.383
A_RO — Review objectivity 4.867
A_RE — Review usefulness 4.600

Authors
A_IG — Interface and guidance 4.533
A_AE — Automatic feedback functions 4.533
A_LC — Registration and login Convenience 4.333
A_EU — Overall ease of use 3.733
R_INVITE — Invitation process 4.260
R_USABILITY — Usability and interface clarity 4.492

Reviewers R_AN — Automatic notifications 4.619
R_EC — Communication with editorial office 4.476
R_RD — Review duration / review completion time |3.286
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Qualitative reviewer feedback
this Most

reviewers did notreport major obstacles in

supports interpretation.
using the system, but the difficulties that
were mentioned included inconvenience
comments on

in placing directly

manuscripts, occasional problems in

system operation, invitation emails
being filtered into spam folders, time
pressure during the review process, and
a lack of precision in some Vietnamese
interface wording. Although these issues
did not undermine the generally positive
evaluation of OJS, they point to localized
technical and linguistic adjustments that
could further improve usability and

reviewer convenience.

The reviewer survey also showed that
Al had already entered the peer-review

environment, although still in a limited and

cautious manner. Most reviewers reported
using Al only sparingly, at less than 25%
of their review work (70.0%), while 30.0%
reported not using Al at all. ChatGPT was
the most commonly used tool (75.0%),
followed by Perplexity (15.0%) and Scopus
Al/Scholar (10.0%). At the attitudinal level,
61.9% believed that Al could improve the
quality of reviewer feedback, and 42.9%
believed that it could improve efficiency.
At the same time, reviewers expressed
concerns about misuse leading to misleading
content (57.1%), privacy and security risks
(38.1%), and algorithmic bias that could
affect scientific judgment (38.1%). Al use
among reviewers therefore remains limited
and selective. The overall pattern is one of
cautious experimentation rather than routine
dependence. These findings are summarized
in Table 3.

Table 3. Reviewer use and perceptions of Al in peer review

Domain Category Percentage (%)
Extent of Al use in | Less than 25% of review work 70.0
review work No Al use 30.0
ChatGPT 75.0
Al tools used Perplexity 15.0
Scopus Al/Scholar 10.0
Al can improve feedback quality 61.9
Perceived benefit
Al can improve efficiency 429
Misuse may generate misleading content 57.1
Concern Privacy and security risks 38.1
Algorithmic bias affecting scientific judgment | 38.1
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4. DISCUSSION

4.1. OJS as a digital governance
infrastructure
The findings indicate that the

implementation of OJS at UPTIJS should

be understood not merely as a technical
installation, but as an institutional
intervention in editorial governance.

By reorganizing manuscript processing

into clearly defined stages, supported
by role-based  responsibilities  and
dashboard-based tracking, the system

contributed to a shift from fragmented
email-based coordination toward a more
structured, status-based, and data-informed
This

transformation is particularly meaningful

model of editorial management.

in the context of a resource-constrained

university ~ journal, where workflow
continuity, procedural traceability, and
editorial accountability may otherwise

depend heavily on individual staff members

and informal coordination practices.

4.2.
experience in the OJS-mediated workflow

Multidimensional reviewer

further

experience

The reviewer-side results
suggest  that
within the OJS-mediated workflow 1is

multidimensional and should notbe reduced

reviewer

to a single aggregate measure. Technical

communication functions, editorial
interaction, and review-related time burden
appear to represent distinct aspects of the
review process. For instance, reviewers
may evaluate automatic notifications
and communication with the editorial

office positively while still experiencing

pressure in completing reviews within
the expected timeframe. This distinction
helps explain why some reviewer-side
indicators did not form a highly consistent
composite scale. Future evaluations of
OJS should
differentiate system-related

implementation therefore
between
functions, such as notification reliability,
communication support, and interface
clarity, and task-related conditions, such
as reviewer workload, availability, and
review duration. In this sense, the lower
internal consistency observed in some
reviewer-side items should be interpreted as
evidence of construct multidimensionality
rather than as a direct indication of poor

system reliability.

4.3. Operational standardization and

workflow consistency

The operational gains observed after
implementation also support the view that
OJS can serve as journal-management
rather

infrastructure than merely a

submission interface. Automated
notifications, centralized document storage,
version control, and clearer blind-review
handling reduced procedural fragmentation
and improved the consistency of editorial
operations. At the same time, the results
reinforce  earlier studies suggesting
that the benefits of journal platforms
are realized most effectively when
technical deployment is accompanied by
organizational alignment, user training,
and context-sensitive
(Mwantimwa & Wema, 2022; Rohman et

al., 2024; Malvi¢ et al., 2022).

configuration
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4.4. User acceptance and areas for

workflow refinement

The user data further show that overall
acceptance of the system was high, although
not uniform across all aspects of use, a
pattern broadly consistent with prior studies
of OJS
alongside persistentusability and operational

reporting positive perceptions

barriers (Mwantimwa & Wema, 2022;
Rohman et al., 2024). Authors rated review
objectivity, review usefulness, and interface
guidance positively, while remaining
difficulties were concentrated in ease of use
and technical stability. Reviewers likewise
evaluated invitation handling, usability,
notifications, and editorial communication
favorably, but review completion time
remained the least satisfactory aspect of their
workflow. Together with the open-ended
responses, these findings suggest that the
main challenge has moved from basic
adoption to workflow refinement, including
email delivery reliability, more convenient
manuscript commenting, clearer interface

wording, and stronger user guidance.

4.5. Al-assisted peer review as an

emerging issue in digital editorial practice

A further contribution of the study is
its exploratory account of Al-assisted peer
review within an OJS-mediated editorial
environment. The findings indicate that Al
use among reviewers was already present,
but remained limited and selective rather than
routine. Reviewers recognized the potential
of Al tools to support feedback quality and
review efficiency, while also expressing

concerns about misleading output, privacy
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and security risks, and algorithmic bias. This
pattern suggests that Al currently functions
as a supplementary aid within the editorial
ecosystem rather than as a substitute for
reviewer judgment. It also reinforces the
need for human oversight and explicit
journal-level policy on responsible Al use in
peer review (Kousha & Thelwall, 2024).

4.6. Proposed Al-related enhancements
for the OJS-mediated editorial workflow

Based on reviewer feedback, Al should not
be integrated into the editorial workflow as
an autonomous decision-making mechanism.
Instead, it should be introduced as a controlled
support layer under editorial supervision.
Several practical enhancements may be
considered for future OJS development at
UPTIJS. First, an Al-use disclosure field could
be added to the reviewer form, allowing
reviewers to indicate whether tools such as
ChatGPT, Perplexity, or Scopus Al/Scholar
were used and for what purposes. Second,
the system could provide policy-based
reminders on confidentiality, data protection,
and the prohibition of uploading unpublished
manuscripts to unsecured third-party Al
platforms. Third, Al-supported functions
should be limited to low-risk editorial
support tasks, such as checking review-form
completeness, improving the clarity of
reviewer comments, identifying missing
metadata, or supporting similarity and
citation checks through approved tools.
Fourth, all Al-supported activities should
remain subject to human verification by
editors and reviewers. This approach would

allow the journal to benefit from Al-assisted
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efficiency while maintaining peer-review

integrity, confidentiality, and editorial
accountability.
5. CONCLUSION

This study has shown that the
implementation of OJS at UPTIJS
was both feasible and institutionally
meaningful. The platform transformed
a semi-manual editorial workflow into
a more standardized digital process

characterized by centralized manuscript

tracking, automated  communication,
improved record retrieval, and clearer
role-based responsibilities. The evaluation
also showed positive perceptions among
both authors and peer reviewers, suggesting
that the system was generally accepted as
improving transparency, workflow clarity,
and editorial professionalism. Overall,
these findings position OJS as a practical
infrastructure for workflow digitalization in

resource-constrained university journals.

This study contributes a
implementation—evaluationmodelthatconnects

technical

replicable

deployment with user-centered
assessment. It also broadens the discussion of
journal digitalization by identifying the early
presence of Al in peer review, not as a dominant
practice, but as an emerging element within
the editorial environment. At the institutional
level, the findings suggest that the benefits of
platform-based digitalization depend not only
on system adoption, but also on continued
technical refinement, role-specific user support,

and clear policy guidance for new digital tools.

Several limitations should  be
acknowledged. First, the study is based on
a single institutional case with a modest
sample size, including 15 authors and 21
reviewers. This reflects the actual scale of
users involved in the early implementation
phase of a single scientific journal at a
university, but it limits the extent to which
the findings can be statistically generalized.
Therefore, the results should be interpreted
as context-specific evidence of initial OJS
adoption rather than as broadly generalizable
conclusions. Second, the evaluation period
was relatively short and therefore captures
early-stage implementation rather than
longer-term organizational effects. Third, the
Al-related findings reflect initial perceptions
and selective use rather than demonstrated
impacts on review quality, consistency, or
efficiency. Future studies should involve
larger samples, multiple journals, and longer
observation periods to validate the findings

across different institutional settings.

Future research should develop more

systematic  frameworks for  assessing
responsible Al integration in OJS-mediated
editorial ~ workflows, particularly in
relation to review quality, transparency,
accountability, and editorial governance.
From an implementation perspective, future
development of the OJS workflow should
incorporate a responsible Al-use policy and
controlled Al-related functions, including
confidentiality

reminders, metadata checking, similarity

reviewer disclosure,

support, and editor-supervised assistance to

enhance review quality.
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APPENDIX A: OJS 3.4 server and software prerequisites

Component

Requirement

Purpose

Programming language

PHP > 8.0

Core runtime environment for executing OJS

application logic

Web server

Apache (recommended) or
Microsoft IIS

Handles HTTP requests, user access, and web
application delivery

Operating system

Linux, Windows, BSD, or
macOS

Provides server-level platform compatibility and

system resource management

Database management

MySQL/MariaDB > 4.1 or

Stores journal data, manuscripts, metadata, and

(modern versions)

system PostgreSQL >9.1.5 user accounts
) php-mbstring,  php-xml, | Enables multilingual processing, XML handling,
Required PHP modules ) ) ) T
php-intl and internationalization features
Chrome, Firefox, Edge | Allows users to access OJS through a web-based
Web browser support

interface

Deployment architecture

Client—server model

Ensures centralized data storage, processing, and

multi-user access

File storage configuration

Separate storage directory
from source code

Improves system security and protects

manuscript data

APPENDIX B: Comparison of editorial workflow before and after OJS implementation at UPTJS

Workflow aspect

Manual workflow

0OJS-based workflow

Manuscript submission

Submitted via email

Submitted through centralized online

submission system

Manuscript tracking

Manual tracking via spreadsheets

Real-time dashboard-based tracking

Editorial coordination

Email-based communication

Integrated workflow with role-based

coordination

Reviewer management

Manual invitation and tracking

Automated reviewer invitation and

response tracking

Communication

responses

Delayed and manual email

Automated system notifications

Document storage

Distributed file storage

Centralized and structured repository

Process transparency

Limited visibility

Full traceability and status tracking

Reporting capability

Manual reporting

Automated usage and workflow

reports
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UNG DUNG HE THONG TAP CHI MO (0JS) TRONG CHUYEN
POI SO QUY TRINH BIEN TAP VA XUAT BAN TAP CHI
KHOA HQC TRUONG DAI HQC PHAN THIET

Nguyén Lé Uyén Minh'?, Tran Thu Van"*
"Tap chi Khoa hoc Truong Pai hoc Phan Thiét, Viéet Nam

’Khoa Ngoai ngit, Truong Pai hoc Phan Thiét, Viét Nam

Tém tit: Nghién civu nay trinh bay viéc trién khai Hé thong Tap chi Mo (Open Journal
Systems - OJS) nham sé héa quy trinh bién tdp va xudt ban cia Tap chi Khoa hoc Truwong
Pai hoc Phan Thiét (UPTJS), Viét Nam. Sir dung thiét ké nghién ciru trién khai - danh gid
& cdp do co s6, nghién civu két hop tdi cau triic quy trinh nghiép vu, cau hinh OJS 3.4,
ddnh gid vdn hanh hé thong, khao sdt tac gid (n = 15) va chuyén gia phan bién (n = 21),
ciing phan hoi tir cac cau héi mé. Két qua cho thday OJS da chuyén doi mot quy trinh ban
thii cong dwa trén email va bang tinh thanh mét quy trinh sé héa cé cau triic hon, véi viéc
theo déi ban thdo tdp trung, tw déng héa trao déi, phan dinh vai tré ré rang hon va cdi
thién kha néng truy xudt hé so. Pdanh gid ciia ngwoi ding nhin chung la tich cye, mdc di
cdc tac gia van ghi nhdn mot $6 kho khan lién quan dén mire do dé sir dung, do on dinh khi
dang nhdp/truy cdp, toc do hé thong va mot sé thao tac chiea triec quan; trong khi dé, cdc
chuyén gia phan bién xac dinh thoi gian hoan thanh phan bién la khia canh it duwoc hai
long nhat trong quy trinh. Phan hoi ciia chuyén gia phan bién ciing cho thay viéc sir dung
mot s6 cong cu Al cu thé, chii yéu la ChatGPT, Perplexity va Scopus Al/Scholar, con ¢ mike
han ché va thén trong, qua dé ddt ra nhu cau vé huéng dan chinh sach ré rang va tich hop
Al mét cdch ¢é trach nhiém. Nhin chung, nghién ciu cung cdp mét mé hinh trién khai -
danh gia co tinh thyc tién cho cac tap chi dai hoc co nguén luc han ché dang hwong toi cai

thién quan tri bién tdp, trai nghiém ngueoi diing va chuyén doi sé trong xudt ban hoc thudt.

Tir khéa: Al hé tro phan bién, Hé thong Tap chi Mo (OJS), phan bién dong cap, sé héa
quy trinh bién tap, tap chi dai hoc, xudt ban hoc thudt

Théng tin tac gia:

ThS. Nguyén Lé Uyén Minh, Khoa Ngoai ngit, Truong Pai hoc Phan Thiét, tinh Lam Déng, Viét Nam;
Tap chi Khoa hoc Truong Pai hoc Phan Thiét, tinh Lam Déng, Viét Nam.

Email: nluminh@upt.edu.vn

Tran Thu Van (*Téc gia lién h¢), Tap chi Khoa hoc Trudong Dai hoc Phan Thiét, tinh Lam Déng, Viét Nam.

Email: ttvan@upt.edu.vn

Ghi chu

Cac tac gia xac nhan khong co tranh chap vé loi ich doi véi bai bao nay.
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KIEN THUC VA SU TUAN THU LUAT PHONG, CHONG TAC
HAI CUA THUOC LA CUA NGUOI DAN VA NGUOI BAN
THUOC LA LE TAI HUYEN TANH LINH, TINH BINH THUAN (CU)

Nguyén Vin Lién', Tran Ngoc Hiéu', Nguyén Vin Nhon? Nguyén Ba Tong?, Lé Viét Ky*>*
"Trung tam Y 1é khu vue Tanh Linh, Viét Nam
’Khoa Khoa hoc Sitc khoé, Truong Pai hoc Phan Thiét, Viét Nam

Tém tit: Nghién ciru mé ta cdt ngang dwoc thiee hién trén 550 ngueoi dan va 265 ngueoi ban
thuéc 1d 1é tai huyén Tanh Linh, tinh Binh Thudn (cii) nam 2024 nham danh gid kién thire,
sw tudn thii Ludt Phong, chong tac hai cia thuoc ld va mét sé yéu 16 lién quan. Két qua cho
thcfy hon 98% doi twong nghién ciru nhan biét dwoc tac hai ciia thuéc ld déi véi sirc khée,
nhung kién thirc vé cdc quy dinh cu thé ciia Ludt con han ché. Ty 1é tudn thi chung con
thap, dat 46,2% & nguoi dan va 26,4% & ngueoi ban thude ld 16. Phan tich hoi quy logistic
da bién cho thdy trinh dg hoc van, nghé nghiép va nguon tiép cdn théng tin c6 lién quan c6
¥ nghia thong ké véi kién thirc va sw tudn thit (p < 0,05). Két qua nghién ciru cho thdy can
ting cuong truyen théng phdp ludt ¢é trong tam va giam sat thiee thi Ludt, déc biét doi voi

nhém ngueoi ban thude ld 1é tai dia phwong.

Tir khéa: kién thire, Ludt Phong - chong tdc hai ciia thuoc 16, nguoi ban thuoc la 1é, Tanh

Linh, tuan thu

1. GIOI THIEU

Thudc 14 1a mot trong nhing yéu té nguy
co hang dau gay tir vong va bénh tat co thé
phong tranh duoc trén toan cau. Theo T
chic Y té Thé gioi, mbi nam thude 14 gay
ra hon 8 triéu ca tor vong, trong do khoang
1,3 triéu ca la do phoi nhidém khéi thudc thu
dong (WHO, 2023).

Khoi thube 1a chira hon 7.000 hop chét
hoa hoc, bao gdm nhiéu chat doc va chat gy
ung thu. Cac co ché bénh sinh chi yéu lién
quan dén stress oxy hoa, ton thuong DNA,
phan tmg viém man tinh va rdi loan chirc
nang ndi mo, tir dé6 dan dén ton thuong co
quan va tién trién bénh 1y man tinh (Hecht,
1999). Bén canh tac hai ddi véi nguoi hut,
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khoi thude thu dong ciing gdy anh huong
nghiém trong dén strc khoe cong dong, dic
biét & tré em va phu nit mang thai (Oberg va

cong su, 2011).

Nham giam thiéu tac hai cua thudc 14,
Viét Nam da ban hanh Luat Phong, chéng
tac hai cua thudc 14 ((Luat PCTHTL) nim
2012 va chinh thirc trién khai tir nim 2013.
Sau hon mét thap ky thuc hién, nhiéu hoat
dong truyén thong, xdy dung moi truong
khong khoi thube va ting cuong kiém tra
giam sat da duogc trién khai tai nhiéu dia
phuong. Tuy nhién, tinh trang hut thudc tai
noi cong cong, co sd y té, co so gido duc
va viéc vi pham cac quy dinh lién quan dén

kinh doanh thudc 14 van con dién ra pho bién
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tai nhiéu khu vuc BoY té va Quy Phong
chéng tac hai cua thude 14, 2020).

Tai Viét Nam, mot s6 nghién ctru da danh
gia kién thtrc va thuc hanh lién quan dén
phong, chéng tac hai thudc 14 & cac nhom
dbi twong khac nhau. Tuy nhién, phan 16n
cac nghién ctru chu yéu tap trung ¢ hoc sinh,
sinh vién hodc thanh nién tai khu vuc do thi
(Poan Thi Ngoc Tram va cong su, 2016;
Phan Thu Nga va cdng su, 2021), trong khi
cac nghién ctru danh gia dong thoi ngudi
dan va nguoi ban thude 14 1é tai cong dong

con han ché.

Huyén Tanh Linh, tinh Binh Thuén (ct)
la dia ban c6 nhiéu khu dan cu phén tan,
hoat dong kinh doanh nh¢ 1é pho bién va
cong tac giam sat thuc thi Ludt Phong,
chbng tac hai cua thudc 14 con gip nhidu
kho khin. Mic du dia phuong da trién khai
cac hoat dong truyén thong va xiy dung
moi truong khong khoéi thude, tinh trang
hut thudc tai noi cong cong nhung vi pham
cac quy dinh lién quan dén kinh doanh
thudc 14 van con xay ra. Dén nay, chua c6
nghién ctru nao danh gia mot cach hé thong
kién thirc va sy tuan thi Luat Phong, chong
tac hai ctia thudc 14 ctia ngudi dan va nguoi

ban thudc 14 1é tai dia phuong nay.

Dé c6 co so khoa hoc cho viée can thiép
nang cao hiéu qua thyc thi Luat, chiung t61
tién hanh nghién ctru nay véi muc tiéu:

1. Panh gia kién thirc va muc do tuan thu
mot s6 quy dinh cta Luat Phong, chong tac
hai ctia thudc 14 ctia ngudi dan va ngudi ban
thudc 14 1¢ tai huyén Tanh Linh, tinh Binh
Thuén (cli) nam 2024.

2. Xéc dinh mot s6 yéu td lién quan dén
kién thtrc va sy tuan thu Luét Phong, chéng
tac hai cua thudc 14 cua cac ddi tuong

nghién cuu.

2. POI TUQNG, NOI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

- Nguoi dan: Nam va nit tir 18 tudi tro
lén, cu tri tai dia ban, dong y tham gia
nghién ctru.

- Nguoi ban thude 14 1¢: Cha ho hodc
nguoi ban truc tiép tai cac diém kinh doanh
thudc 14 (tap hoa, quan ca phé, quan an...)
trén dia ban.

- Tiéu chuan loai trir: Ngudi khong c6
noi cu trG on dinh, khach du lich, ngudi
khong du strc khoe/kha nang giao tiép dé tra
101 phong van.

2.2. Thoi gian va dia diém

Nghién ctru dugc thuc hién tai 13 xa, thi
tran thudc huyén Tanh Linh, tinh Binh Thuan
(cii) tir thang 02/2024 dén thang 10/2024.

2.3. N¢i dung nghién ciru

DPic diém cua ddi tuong nghién ciru;
Kién thic vé tic hai thudc 1a va Luat
PCTHTL; Thyc trang tuan tha Luat
PCTHTL; Mot s6 yéu t6 lién quan dén
kién thirc dung va su tuan thu luat phong
chdng tac hai thudc 1a.
2.4. Phuwong phap nghién ciru

2.4.1. Thiét ké va co méu

a. Thiét ké: nghién ciru mé ta cit ngang

c6 phan tich.
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b. C& mau: 4p dung cong thirc uéc lugng

mot ty 1€

* Nguoi dan:n = Zf_g(p(le—;p)) x DE

2

Trong d6: n 1a ¢& mau, p 1a ty 1& hat thude
14 & nguoi 16n theo GATS 2015 p = 22.5%
(p=0,225). E la sai ) mong mudn, chon e =
0,05. DE 1a hé sé thiét ké (Design effect),

lay DE=2

Thay vao cong thuc ta dugce n theo tinh
toan 1a 536. Thuc té ¢& mau nghién ctru 1a
550 nguoi.

* Nguoi ban lén = ——

Trong d6: n 1a ¢& mau. N 1a tong sd
ngudi ban thude 1a 1é (750 nguoi). e 1a sai
s6 mong mudn 0,05 (5%). Gia st mirc do

tin cdy 1a 95%

Thay vao cong thuc ta dugc n theo tinh
toan 1a 261. Thuc t& ¢& mau nghién ctu 1a
265 nguoi.

2.4.2. Phwong phdp chon méu

Déi véi ngudi dan: miu duge phan bo
theo 13 xd/thi trn cua huy¢n Tanh Linh
(cii) dua trén quy mo dan sd. Tai mdi dia
ban, diéu tra vién chon céc truc duong
chinh va tién hanh phong véan cac ho gia
dinh doc tuyén duong cho dén khi du c&
mau. Trong mdi ho gia dinh, mot ngudi tir
18 tudi tré 1én duoc chon ngau nhién dé
tham gia nghién ctru.

Dbi véi nguoi ban thude 1a 1¢: ap dung
phuong phap chon mau chu dich dbi véi
nguoi truc tiép ban thude 14 tai cac diém
kinh doanh trén dia ban nghién ctu. S6
luong mau dugc phan bo theo mat do diém
ban tai ting xa/thi tran, trong do thi tran Lac
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Tanh (cii) ¢6 sé luong miu cao hon do tap
trung nhiéu co so kinh doanh thudc 14.

2.5. Phwong phap thu thap va xir 1y s liéu

S6 liéu dugc thu thap qua phong vén truc
tiép béng bd cau héi soan san. SO lidu duoe
nhap va xir Iy bang phan mém SPSS 25.0.
Str dung céac kiém dinh thong ké y2, ty suét
chénh (OR) va héi quy logistic don bién va
da bién dé xac dinh yéu t lién quan véi do
tin cay 95% (p < 0,05).

2.6. Tiéu chuin dinh gia

Kién thirc va su tuan thu Luét Phong,
chéng tac hai cua thudc 14 duge danh gia
bang bo tiéu chi chuan hoa xay dyung riéng
cho timg nhém ddi tugng nghién ctru, bao
dam phu hop v6i dic diém hanh vi va vai tro
thuc hién luat ctua ting nhém. MOi ndi dung
danh gia duoc chim diém theo dap an diing
hodc hanh vi tuan thii dang quy dinh; tong
diém phan 4nh mic do hiéu biét va thyc
hanh ciia d6i twong nghién ctru. Can cr vao
téng diém dat duoc, ddi tuong dugc phan
loai thanh nhom “dat” va “chua dat” theo
cac ngudng danh gia xac dinh trudc trong
nghién ctru nham bao dam tinh khach quan,
kha nang so sanh va thuan 1¢1 cho phan tich

cac yeu to lién quan.
2.7. Van deé dao durc trong nghién ciru

Nghién ctru nay dugc thuc hién trén tinh
than ton trong ngudi dan tham gia. Tét ca
nhiing thong tin vé nguoi tham gia dugc xir
ly va cong bd dudi hinh thirc tong hop sd
liéu, khong c6 thong tin nao dugc trinh bay
dudi hinh thie ca nhan.

Tat ca nguoi dan nghién ctru déu dugc

thong bao, giai thich 16 vé ndi dung va y
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nghia cta vi¢c nghién ctru. Nguoi dan tham
gia v6i tinh than ty nguyén va co quyén tir

chéi tham gia nghién ctru.

3. KET QUA NGHIEN CcUU

3.1. Pic diém chung cia dbi twong

nghién ciru

Do tudi trung binh cua nguoi dan 1a
48,02 va cua nguoi ban 1¢ 1a 47,35. Da
s6 d6i twong nghién ciru 13 dan toc Kinh

(85,3% nguoi dan va 93,6% nguodi ban 1¢).
Vé trinh do hoc Vén, 48% nguoi dan va
50,2% nguodi ban 1é c6 trinh do tr THPT
tré 1én. V& nghé nghiép, ngudi dan c6 nghé
nghiép 1a cong nhan/néng dan chiém 43%
(cao nhit). Phan 16n nguodi ban thube 14
1¢ kinh doanh chung véi tap hoa (70,2%)
hodc quan ca phé, giai khat (25,7%). Két
qua chi tiét duoc thé hién trong bang 1,
bang 2, biéu do 1, biéu do 2.

Bang 1. Phan b6 ddi twong nghién ciru theo gidi tinh va nhém tudi

Nhém Ngudi din Ngudi ban thudc 14 1é
tudi (n=550) (n=265)
Nam Nir Tong Nam Nir Tong
SL| % |SL| % | SL| % | SL| % | SL| % | SL | %

<45 | 96 | 31,5| 106 | 43,3 | 202 36,7 25 20,8 | 73 |50,3| 98 | 37,0
45-60 | 144 | 47,2 | 106 | 43,3 | 250 | 45,5 | 62 |51,7| 69 | 47,6 | 131 | 49,4

>60 | 65 [ 21,3 33 [13,5] 98 17,8 33 |27,5| 3 2,1 | 36 | 13,6

Téng | 305 | 100 | 245 | 100 | 550 | 100 | 120 | 100 | 145 | 100 | 265 | 100

Tudi

trung 49,68 45,95 48,02 52,30 43,28 47,35

binh

Bang 2. Phéan b ciia ddi twong nghién ctru theo din tc va gi6i
Bibn sb Nam Nir Tong
SL % SL % SL %

Nguoi dan (n=550)
Dan toc Kinh 257 84,3 212 86,5 469 85,3
Khac 48 15,7 33 13,5 81 14,7
Tong 305 100,0 245 100,0 550 100,0
Nguoi ban thude 14 1é (n=265)
Dan toc Kinh 114 95,0 134 92,4 248 93,6
Khac 6 5,0 11 7,6 17 6,4
Téng cong 120 100,0 145 100,0 265 100,0
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Biéu do 1. Phin bé nghé nghiép ciia ngwoi din dwoc khdo sdt
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Biéu dé 2. Phin bé déi twong nghién civu theo hoc vin

Ty 1& hat thudc hién tai & nguoi dan la
35,1% va ¢ nguoi ban 1¢ 1a 32,8%. Su khac
biét giira hai nhom khong c6 y nghia thong
ké (32 = 0,41; p = 0,52). Chi s6 OR = 0,90
(95% CI: 0,66 — 1,23) khang dinh nhom
nguoi ban 1¢ va nguoi dan cé rui ro huat
thudc twong duong nhau (khoang tin cay
chura gid tri 1).

Ty 1& hit hién tai trén 30% van 1a muc

cao trong bdi canh muc tiéu giam ty 1¢ hut
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thuéc theo Chién lugc qudc gia phong,

chéng tac hai thudc 14.

Ty 1& hat hang ngay chiém da sé trong
nhoém hut hién tai cho théy nhu cau can
thiép khong chi dimg ¢ truyén thong ma
can hd trg cai nghién va quan 1y 18 thudc

nicotine.

Két qua chi tiét dugc thé hién & bang 3.
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Bang 3. So sanh thue trang hiit thude 14 gitra ngudi dan va ngudi ban 1é

Tinh trang hat| Nguwoidan Nguwoibanlé | 2 |Giatri| OR (95% CI)
thude (n=550) n (%) | (n=265) n (%) p

o 0,90 (0,66 —
Hut thuoc hién tai| 193 (35,1) 87 (32,8) 0,41 0,52 1.23)
Khong hut hién tai | 357 (64,9) 178 (67,2) 1 (Ref)

Ghi chii: OR: Odds Ratio; 95% CI: Khodng tin cdy 95%; y2: Kiém dinh Chi-binh phwong

3.2. Kién thirc vé tac hai thudc 14

Phan tich hdi quy Logistic cho thdy su
phan hoa kién thirc dang ké khi nguoi ban 1é
c6 nhén thirc vé tic hai tim mach (OR=0,44)
va stic khoe thai nhi (OR=0,40) thip hon
mot nira so voi nguoi dan (p<0,05), nhung
lai hiéu biét vuot troi vé cao huyét ap
(OR=16,8). Su twong phan nay minh ching
cho tinh cuc bd trong kién thuc ctia nhom
tiéu thuong, von thudng bi chi phéi boi trai
nghiém cé nhan hodc mbi quan tam theo do

tudi hon 13 cac ngudn tin y té hé thong.

Mic du nhom ban 1é dat ty 1& hiéu biét
100% vé ung thu va hat thuc thu dong,
gia tri nay vo tinh che lap nhirng 16 hong
nghiém trong vé bénh 1y ndi khoa va san
khoa so voi cong ddng. Két qua nghién
ctru doi hoi cac chién luge can thi¢ép mai
phai tap trung vao cac khia canh strc khoe
chuyén biét thay vi cac thong diép phd
quat da bdo hoa, nham lap day khoang
tréng kién thtrc va ning cao trach nhiém
cia ngudi ban 1é trong viéc kiém soat tac

hai thudc 14.
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Bang 4. So sanh kién thirc vé tic hai thudc l4 giita nhém ngudi ban 1¢é

va nguoi dan bang hdi quy Logistic

o Nguwoi
Nguoidin | ° .
N » ) ban 1é Gia tri
Noi dung kién thire (n=550) OR (95% CI)
(n=265) p
(Y0)
(%)
Kién thirc vé hat thudc thu
dong
1. Nguy co méc bénh néi chung | 540 (98,2) | 265 (100) |10,3 (0,60 —178,5)| 0,110
2. Céc bénh cu thé do thu
dong:
- Ung thu (phoi, thanh quan...) | 544 (98,9) | 265 (100) | 6,3 (0,36 —113,0) | 0,210
- Bénh tim mach 522 (94,9) | 236 (89,1) | 0,44 (0,25—-0,75) | 0,003
- Tré so sinh nhe can 528 (96,0) | 240 (90,6) | 0,40 (0,22 -0,72) | 0,003
- Bénh khac (siu ring, sy
. 520 (94,5) | 238 (89,8) | 0,51 (0,30 -0,88) | 0,014
thai...)
Kién thirc vé hiit thudc chi
dong
3. Nguy co tir cac dang thubc 14 | 550 (100) | 265 (100) - (a) -
4. Céc bénh lién quan cu thé:
- Ung thu phdi 548 (99,6) | 265 (100) | 6,3 (0,36 —113,0) | 0,210
- Ung thu vom hong — Thuc
) 536 (97,5) | 262 (98,9) | 2,28 (0,65 —-7,95) | 0,190

quan
- Cao huyét ap 458 (83,3) |262(98,9)| 16,8 (5,2—-54,2) | <0,001

Ghi chii: OR: Odds Ratio; 95% CI: Khodng tin cdy 95%; Nguwoi dan la nhém tham chiéu (OR=1). (a):
Khong tinh dwoc OR do ty 1é ca hai nhom déu dat 100%. Cac gia tri p < 0,05 dwoc in dam

3.3. Kién thirc vé luat phong, chdng tac

hai cia thuoc 14

Xéac dinh ty 1& sy hiéu biét vé Luat

phong, chong tac hai thudc 14 ciia nguoi

dan va nguoi ban thuoc 14 1é¢ qua mot so
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kién thirc co ban ctia Luat PCTHTL. Két
qua nghién ctru cho thdy, kién thuc vé
dia diém hut thudc 14 bi cdm va xir phat
ctia dbi twong nghién ctu trong nhom

d6i tuong nguoi dan 1a 81,0% va trong
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nhom nguodi ban thude 1a 1é 1a 75,0%.

hut thube 14 bi cAm va xu phat, trong d6

Tuy nhién, van con kha nhiéu d6i tuong ngudi dan c6 19,0% va ngudi ban thude

nghién ctru khong biét vé cac dia diem 14 1é 1a 25,0%.

.@

= CO biét

445 (81%)

= Khong Biét

Biéu do 3. Kién thirc vé dia diém hut thuoc la bi cam va xir phat cia nguwoi din

199 (75%)

BCO biét
BKhong biét

Biéu d6 4. Kién thirc vé dia diém hiit thuéc ld bi cdm va xiv phat ciia ngwoi bdn thudc
li 16

Vé kién thic dang vé Luat quy dinh ghi
nhan, in canh bao stc khoe trén bao bi thude
14 ctia ngudi ban thude 14 1&. Ty 18 hiéu biét
dung vé cac quy dinh ghi nhin va in canh
béo strc khoe trén bao bi thude 14 nhin chung
con han ché va khong ddng déu gitra cc ndi
dung. Pdi voi quy dinh thube 14 san xuat,
nhap khau phai tuan thu yéu cu ghi nhin,
ty 1€ tra 101 dung dat 52,1%, khong khac
biét c6 y nghia théng ké so véi ty 1& khong
biét (OR = 1,09; KTC 95%: 0,78-1,52; p =
0,50). Nguoc lai, ¢ ngi dung quy dinh ghi

nhan déi voi thude 14 san xuat, nhap khau, ty
1¢ hiéu biét ding chi dat 39,6%, thap hon co
¥y nghia so v&i nhom khong biét (OR = 0,66;
KTC 95%: 0,47-0,92; p =0,001). Pang chu
¥, quy dinh canh bao strc khoe phai chiém
it nhat 50% dién tich bao bi c6 ty 1€ tra 101
dung thip nhét, chi 27,2%, véi odds hiéu
biét thip hon 13 rét va cé y nghia thong ké
cao (OR =0,37; KTC 95%: 0,26-0,54; p <
0,001). Pugc thé hién tai bang 5.

Két qua cho thdy cac ndi dung mang tinh

ky thuat cu thé, dic biét 1a yéu cau vé dién
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tich canh bao stic khoe, c6 muc do nhan thirc thip déng ké trong nhom ngudi ban thude 14

1¢, goi ¥ nhu cau ting cuong truyén thong va tap huin nhim nang cao tuan thu quy dinh

phép luat.

Bang 5. Kién thirc diing vé Luit quy dinh ghi nhin, in canh bAo strc khée trén bao
bi thuoc la cia nguwoi ban thuoc 1a 1é (n=265)

Noi dung khao sat Biétn | Khong biét | OR (95% CI) 2 p

(%0) n (%)

Thudc 14 san xuét, nhap khau | 138 127 (47,9) | 1,09 (0,78-1,52) | 0,46 0,50

phai tuan thu quy dinh (52,1)

Quy dinh ghi nhan dbi voi| 105 160 (60,4) | 0,66 (0,47-0,92) | 11,42 | 0,001

thudc 14 san xut, nhap khau | (39,6)

Canh bao stc khoe chiém| 72 193 (72,8) | 0,37 (0,26-0,54) | 55,26 | <0,001

>50% dién tich bao bi (27,2)

Kién thirc chung con lai 112 153 (57,7) | 0,73(0,52-1,01) | 6,34 | 0,012
(42,3)

Ghi chii: OR: Odds Ratio; 95% CI: Khodng tin cdy 95%; y2: Kiém dinh Chi-binh phirong

Déi voi kién thirc dung vé cac hanh vi bi
nghiém cim trong Luat phong, chéng tac hai
thudc 14 ctia ngudi ban thude 14 16. C6 sy khac
biét rat 16n vé nhén thirc gitra cac diéu khoan
trong Luat (p < 0,001). Nguoi ban 1¢ hiéu rat
16 vé& cac vi pham mang tinh hinh sy (hang
lau/gia) nhung lai lo mo vé quy dinh kinh

doanh. Kién thirc vé cam quang cdo, khuyén

mai 13 thap nhét (ty 16 kién thic dang 56,6%).
Chi s6 OR = 0,004 cho thay kha ning nim
viing quy dinh nay thip hon rt nhiéu lan so
v6i quy dinh vé hang lau. Mic du 89,8% biét
c4m béan cho ngudi dudi 18 tudi, van con hon
10% nguoi ban 1¢ chua biét quy dinh nay. Day
13 nhém ddi twong cd nguy co cao truc tiép vi

pham Luat tai diém ban.

Bang 6. Phan tich hoi quy kién thirc vé Luit PCTH thudc l4 ciia nguoi ban 1é

(n=265)
Noi dung kién thire Cokién |Khoéngco| y2 |Giatrip| OR (95% CI)
thire ding | kién thic
n (%) ding n
(%)
Buén ban thude 14 1au/gia 265 (100) | 0(0,0) - - 1 (Ref)
Bén thudc cho ngudi < 18| 238 (89,8) | 27 (10,2) | 28,4 | <0,001 | 0,02(0,01-0,11)
tudi
Ep budc ngudi khac hat| 232(87,5) | 33 (12,5) | 35,2 | <0,001 | 0,01 (0,01 - 0,08)
thude
Quang c4o, khuyén mai 150 (56,6) | 115 (43,4) | 146,8 | <0,001 | 0,004 (0,001 -
0,02)

Ghi chii: OR: Odds Ratio; 95% CI: Khodang tin cdy 95%; y2: Kiém dinh Chi-binh phiong
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D6i voi nghién ciru kién thic dung vé
luat quy dinh vé ban thudc 14 ciia nguoi ban
thudc 14 1¢. Phan 16n cac ddi tugng nghién
ctru (95,5%) da biét rang cac dai Iy ban 1¢
thudc 1a phai treo bién thong béo, canh bao
vé viéc khong ban thude 14 cho nguoi chua
du 18 tudi. Quy dinh vé trung bay san pham
c6 ty 1& nhan thirc thap nhit (62,6%). Chi

s6 OR = 0,08 cho thay xac suat hiéu dung
vé& gidi han trung bay thap hon rat nhiéu so
v6i quy dinh vé treo bién bao (p < 0,001).
Khoang 1/4 sb nguoi ban (23,8%) chua
nhan thirc ding vé viéc phai c6 gidy phép
ban thude 14, cho thdy 15 hong trong quan
Iy nha nudc dbi véi cac diém ban 1¢ tu phat.

Puoc thé hién tai bang 7.

Bang 7. Phan tich thong ké vé kién thirc quy dinh ban 1é thudc 14 ctia ngudi ban

(n=265)
Noi dung quy dinh vé ban 1é thudc 14 Pingn | Sain | y2 |Giatri| OR (95%
(%) (%) p (0)))
Phai treo bién thong bao khong ban cho nguoi 253 12 - - 1 (Ref)
< 18 tudi (95,5) | (4.5)
Phai c6 gidy phép ban thudc 14 theo quy dinh 202 63 37,2 < 0,15 (0,08
(76,2) | (23,8) 0,001 -0,29)

Dai 1y ban 1¢, diém ban 1¢ thudc 1a khong duoc | 231 34 | 11,2 | 0,001 |0,32(0,16
phép ban phia ngoai céng nha tré, truong mau | (87,2) | (12,8) -0,64)
gido, truong tiéu hoc, THCS, THPT, vién
nghién ctru y hoc, bénh vién, nha ho sinh, TTYT
du phong, TYT x4, phuong, thi trdn trong pham
vi 100 mét (m) tinh tir ranh giéi khuon vién gan
nhit ctia co s¢ d6
Khoéng trung bay qua 01 bao/tti/hdp ctia mdt 166 99 88,4 < 0,08 (0,04
nhan hi¢u (62,6) | (37,4) 0,001 -0,15)

Ghi chii: OR duoc tinh la odds “Piing” so véi “Khéng ding” trong ciing mét nhém. Kiém dinh y? mot

mau so véi ty I¢ ky vong 50%. CI la khodng tin cdy 95%

3.4. Thyuc trang tuan tha Luat PCTHTL

Chi c6 26,4% nguoi ban 1¢ dat mirc tuan
thi Luat, thap hon gan gap doi so v6i nguoi
dan (46,2%). Piéu nay cho thiy nhom truc
tiép phan phdi san pham lai 1a nhém it chip
hanh cac quy dinh phép luat nhat.

Chi s6 OR = 2,39 véi p < 0,001 khing

dinh ring nguoi dan c6 kha niang tuan thu

Luat cao gip 2,39 lan so voi ngudi ban 1&.
Khoang tin cay 95% CI (1,73 — 3,29) hoan
toan nam trén 1, cho thiy day 1a mot su khac
biét cuc ky on dinh va c6 y nghia vé mat strc
khoe cong cong.

Mic du & cac s6 lidu trude, ngudi ban
1& ¢6 kién thire rat tét vé mot sé mat (nhu
thubc 14 1au, cao huyét ap), nhung khi
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tong hop lai dé danh gid mac do tuan thu
chung, ho lai dat két qua rat thép. biéu

nay chung té nguoi ban 1€ co6 thé “biet”

luat nhung vi l¢i ich kinh doanh hodc su
long 1éo trong kiém soat, ho di khong

“lam” theo luat.

Bang 8. So sanh mirc d9 tuin thii chung Luiat PCTH thudc la
gitra ngwoi dan va nguoi ban 16

A . | Nguwoidan | Nguwoiban 1é Gia tri
Mirc d¢ tuan thu %2 OR (95% CI)
(n=550) (%) | (n=265) (%) p
Pat 254 (46,2) 70 (26,4) |29,4| <0,001 |2,39 (1,73 -3,29)
Chua dat 296 (53,8) 195 (73,6) 1 (Ref)

3.5. Mt s6 yéu t6 lién quan dén kién thirc
ding va sy tuin thi luit phong chong tac

hai thudc 14
* Trong md hinh hdi quy logistic don bién:

- Céc yéu t6 lién quan dén kién thirc vé
Luat Phong chéng tac hai thudc 14 ciia ngudi
dan bao gdm gi6i tinh, nghé nghiép, kinh té,

dan toc véi p<0,05.

- Céc yéu t6 lién quan dén kién thirc ding
vé Luat Phong chdng tic hai thudc 14 cua
ngudi ban thude 14 16 bao gém: tudi, ngudn
thong tin v6i p<0,05, chua tim thdy méi lién
quan & cac yéu tb: gidi tinh, trinh d6 hoc

vén, dan toc, kinh té.
* M6 hinh hoi quy logistic da bién

- Trinh d6 hoc van, nghé nghiép, dan toc,
kinh té 13 yéu t6 lién quan dén kién thirc
dung vé Luat Phong chdng tac hai thudc 14
cua nguoi dan voi p<0,05.

- Tudi, trinh d6 hoc véan, ngudn thong
tin 1a yéu t6 lién quan dén kién thirc diing
vé Luat Phong chdng tac hai thudc 1a cia
nguoi ban thude 14 1é véi p<0,05
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4. THAO LUAN

Két qua trong nghién ciru nay tuong
dong v6i mot s6 nghién ctru trude day tai
Viét Nam, cho thdy nguoi dan thuong biét
tac hai cua thudc 1a nhung chua hiéu day
du cac quy dinh cy thé cia Luat PCTHTL.
Diéu nay cho thiy hoat dong truyén thong
hién nay chu yéu tap trung vao tac hai strc
khoe, trong khi noi dung vé quy dinh phap
luat va trach nhiém tuan thu chua duoc
truyén tai hiéu qua.

Su khéc bi¢t gitra hai nhém co thé lién
quan dén kha ning tiép can thong tin va dic
diém nghé nghiép. Nguoi ban thube 14 1é
chu yéu quan tam dén hoat dong kinh doanh
nén it chu ¥ dén cac quy dinh phép luat lién
quan. Ngoai ra, cac quy dinh vé trung bay
thude 14, canh béao stc khoe hodc cAm ban
thudc 14 cho nguoi dudi 18 tudi chua duoc

truyén thong thudng xuyén dén nhom nay.

Phan tich hdi quy logistic cho thiy trinh
d6 hoc van va ngudn tiép can thong tin c6
lién quan dén kién thirc va thyc hanh tuan
thu Luat PCTHTL. Nhitng ngudi c¢6 hoc



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (15 pages)

van cao hon hodc thuong xuyén tiép can
thong tin vé phong, chdng tac hai thude 14
¢6 xu huéng hiéu ding va tuan thu tét hon.

Ty 1& tuan thu thip & nhom ban 1é ciing
c6 thé lién quan dén cong tic thanh tra,
kiém tra tai dia phuong chua dugc thuc hién
thudng xuyén. Thyc té van con tinh trang
trung bay thudc 14 khong dung quy dinh va
chua tuan thu ddy du cac quy dinh vé canh
bao stic khoe hodc ban thube 14 cho ngudi
dudi 18 tudi.

Bén canh do, trong nghién ctru ndy c6 mot
s6 han ché nhu: nghién ctru sir dung thiét ké
cit ngang nén chi cho phép xac dinh mdi
lién quan giita cac yéu t6 khao sat, chua du
co s dé suy luan quan hé nhan qua. Thong
tin duoc thu thap thong qua phong van truc
tiép va dya trén tu khai bao cua dbi tuong
nghién ctru, do d6 c¢6 thé chiu anh hudng
cua sai léch nhé lai hoac sai I¢ch thong tin.
Bén canh d6, nghién ctru chi duoc tién hanh
tai huyén Tanh Linh, tinh Binh Thuan, vi
vay kha nang khai quat hoa két qua cho cac

dia phuwong khac con nhét dinh.

5. KET LUAN

Nghién cuu trén 550 nguoi dan va 265
ngudi ban thude 14 1¢ tai huyén Tanh Linh,
tinh Binh Thuan (cti) ndm 2024 da dua ra

nhitng két luan chinh sau:

Vé kién thirc: Hau hét d6i twong nghién
ctru déu co kién thuc tdt vé tac hai cta thude
14 d6i véi strc khoe (dat ty 1€ trén 98% & ca
hai nhom). Tuy nhién, kién thic cu thé vé
cac quy dinh trong Luat Phong, chong tac
hai ctia thude 14 (PCTHTL) con chua dong

déu. Ty 1é nguoi dan va ngudi ban 1é biét vé
quy dinh dia diém cAm hat thudc 1an luot
la 81,0% va 75,0%. Pang cht y, & nhom
ngudi ban 18, van con mot ty 1é 16n chua
nam rd cac quy dinh kinh doanh bat budc
nhu: quy dinh vé in canh bao sirc khoe trén
bao bi (chi 52,1% biét) va quy dinh cam
quang cdo, khuyén mai (chi 56,6% biét).

Vé thyc hanh tuan thu: ty 18 tuan thu
chung Luat PCTHTL tai dia phuong con
thap. Chi c6 46,2% ngudi dan thuc hién
tuan thu quy dinh. Déc biét, ty I¢ tuan thu
& nhom ngudi ban thude 14 1é & muc rat
thap, chi dat 26,4%. Tinh trang vi pham
phd bién tap trung vao cac quy dinh vé
trung bay, bién bao va ban thudc 14 khong

dung quy chuan.

Céc yéu t6 lién quan: phan tich hdi quy
da bién cho thay trinh do hoc vén 1a yéu t6
then chdt anh huong dén kién thic ding ¢
ca hai nhom ddi tuong. Bén canh do, nghé
nghiép, dan tdc va diéu kién kinh té c6 lién
quan dén kién thirc ciia ngudi dan; trong khi
tudi va ngudn tiép can thong tin 13 cac yéu
t6 du bao quan trong d6i véi kién thuc cia
nguoi ban 1¢€.

Khuyén nghi: két qua nghién ctru cho
thdy tinh cap thiét cua viéc d6i moi cong
tac truyén thong, can chuyén trong tam tir
tuyén truyén tac hai sirc khoe sang phd bién
chi tiét cac ché tai xir phat va quy dinh kinh
doanh cho nhém ngudi ban 1é. Pong thoi,
co quan chic ning dia phuong can ting
cuong cong tac thanh tra, kiém tra va giam
sét viée thuc thi Ludt tai cc diém ban 1& va
noi cong cong.
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Abstract: This cross-sectional study on 550 residents and 265 tobacco retailers in Tanh Linh
District in 2024 reveals a significant gap between health awareness and legal compliance.
Despite over 98% of subjects understanding tobacco harms, specific knowledge of the Law
on Prevention and Control of Tobacco Harms remains limited, resulting in low overall
compliance rates of 46.2% for residents and only 26.4% for retailers. Regression analysis
identified education level, occupation, and information sources as key associated factors
(p<0.05). These findings highlight the urgent need for strengthened inspection and targeted

legal communication for the local retail sector.
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VOCABULARY LEARNING STRATEGIES EMPLOYED
BY VIETNAMESE EFL UNDERGRADUATE STUDENTS:
EVIDENCE FROM SECOND-YEAR ENGLISH MAJORS

Nguyen My Phuong, Nguyen Huu Phat”
Faculty of Foreign Languages, Tra Vinh University, Vietnam

Abstract: Employing effective vocabulary learning strategies is crucial for English as a
foreign language (EFL) learners to overcome vocabulary learning challenges. Therefore,
this descriptive study aimed to investigate the vocabulary learning strategies employed by
university-level students. Based on the Raosoft sample size calculator, 120 second-year
English majors at a Vietnamese University in the Mekong Delta were selected as the study
population. Data were collected using a 29-item questionnaire on a 5-point Likert scale to
explore thevocabulary learning strategies students employed. Findings from the quantitative
strand of the questionnaire indicated that students employed vocabulary learning strategies
at a medium level, as indicated by the mean statistical measure presented. According to the
One-way ANOVA analysis, students selected memorization, cognitive, metacognitive, and
determination strategies for vocabulary learning, whereas social strategies received little
attention. Based on the findings of the study, students are encouraged to adopt effective
strategies for vocabulary learning at various English proficiency levels to enhance their
lexical knowledge. Furthermore, pedagogical implications are provided to assist both
teachers and students in improving the quality of English language pedagogy and learning

achievement.

Keywords: English majors, survey, vocabulary learning, vocabulary learning strategies

1. INTRODUCTION second language (L2), and vocabulary is the
key to developing all four language skills

effectively. Schmitt and Schmitt (2020)

According to Nation (2005), vocabulary

is a fundamental component of language

skills (i.e., listening, speaking, reading, and
writing) of learners. Furthermore, extensive
evidence demonstrates that vocabulary
is a crucial aspect in the development of
language, fluency, and linguistic competence
of learners (Robiya et al., 2024). According
to Schmitt and Schmitt (2020), lexical
knowledge is the most important and

fundamental factor in learning and using a

also noted that vocabulary knowledge is
the center that connects all other elements
of a language, playing a decisive role in the
success of acquiring and using L2. However,
Rabadi (2016) claimed that the majority
of English as a foreign language (EFL)
learners struggle with both the range and
depth of vocabulary, resulting in frequent

incorrect word choices. Furthermore, EFL
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learners might have problems memorizing
difficult words, which make them tend to

avoid using them.

Learning vocabulary is not simply about
acquiring a certain number of words or
phrases, but also about using that vocabulary
accurately and appropriately in different
scenarios. Wagner et al. (2007) figured out
the difficulties that EFL learners commonly
encounter in having to accumulate a huge
amount of vocabulary in order to perform
well in academic reading and writing tasks.
Academic vocabulary is often abstract,
contains many different meanings, and
is morphologically complex. Nation and
Beglar (2007) tested vocabulary size and
suggested that learners need an amount of
vocabulary of nearly 8,000 word families to
perform subsequent tasks such as reading

and listening effectively.

In fact, EFL learners often focus only
on the meaning of words in a particular
context rather than using them in a variety
of contexts, which greatly affects their
vocabulary use in other tasks such as
listening, speaking, reading, and writing. In
general, EFL learners face great challenges

in vocabulary learning.

Many researchers have studied what
makes some learners succeed in learning
English. They examined both helpful
factors and reasons for higher learning
efficiency (Green & Oxford, 1995;
Oxford, 1990; Rahimy & Shams, 2012;
Rigney, 1978). Williams
(1997) argued that EFL learners actively

and Burden
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find

vocabulary acquisition challenges. As a

and solve problems, including
result, vocabulary learning strategies have
received much attention. Green and Oxford
(1995) noted that using learning strategies
appropriately helps learners perform better.
Identifying and using learning strategies,
especially for vocabulary, is important for
tertiary-level EFL students in Vietnam (Le,
2018). Nevertheless, choosing appropriate
vocabulary learning strategies can be
challenging for EFL learners (Schmitt,

2008).

Several studies have examined
vocabulary
EFL learners in Vietnam (Le, 2018; Tran
et al., 2023; Trinh & Trinh, 2020; Vu &

Nguyen, 2024). Analyzing these strategies

learning strategies among

shows effective ways to improve English
proficiency. Using these strategies may
help learners master and improve their
English. The findings of previous studies
not only confirm the significance of
vocabulary knowledge but also help
learners realize that they need a certain
level of vocabulary at different levels to

master English language skills.

Based on related studies, vocabulary

learning strategies are considered a
significant element in EFL learning. As
a result, the present study aims to clarify
the importance of vocabulary learning
strategies for EFL learners. In particular,
the present study focuses on five groups of
vocabulary learning strategies, including

memorization strategies, social strategies,
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cognitive strategies, metacognitive
strategies, and determination strategies, to
investigate which strategies are employed
by second-year English majors and their
frequency of use. The findings of the present
study might provide an objective overview
of vocabulary learning strategies to help
EFL learners orient to appropriate strategies
and enhance their future English language

development.

The present study is conducted to find

answers to the following research questions:

1. What vocabulary learning strategies
are employed by second-year English

majors in the process of learning English?

2. What

of vocabulary

is the frequency of use

learning  strategies of

second-year English majors?

2. LITERATURE REVIEW

2.1. Vocabulary Learning Strategies

Vocabulary learning strategies are specific
actions that learners take, consciously or
semi-consciously, to discover (figure out the
meaning) and consolidate (remember and
use) a new word unit in a second language
(Schmitt, 1998). Meanwhile, vocabulary
learning strategies are a part of language
learning strategies, which in turn are a
part of general learning strategies (Nation,
2018). In addition, Schmitt (1997) provided
an overview of the emphasis of strategy use
in second language learning. The use of
vocabulary learning strategies is considered
an essential part of learning English, as

they enable learners to take an active,

self-directed, and regulated role in the
language acquisition process, particularly
in vocabulary acquisition and retention.
According to Ghalebi et al. (2020), building
independent vocabulary learning requires
high motivation and is a dynamic process.
Although vocabulary learning strategies
are often individualized for each learner,
instructors play an important role in the
classroom by explicitly modeling strategies,
reminding learners of them, and organizing
practice to promote learners’ ability to
build vocabulary independently. As a
result, vocabulary learning strategies help
language learners improve the acquisition
Due to the

language’s complexity and large vocabulary,

and recall of new words.

memorizing all vocabulary is impossible;
learners need to use vocabulary learning
strategies at different stages to promote
acquisition and retention. Furthermore,
vocabulary learning strategies are highly
individualized, varying significantly among
learners based on factors such as age,

gender, and language proficiency.

In conclusion, vocabulary learning
strategies are vital for language acquisition,
given the vast number of words to learn.
They are conscious actions or thoughts
that help learners explore, consolidate, and
remember new words. These strategies
enable learners to self-regulate and actively
control their learning, improving vocabulary
acquisition, storage, retrieval, and use.
Although highly

support the development of comprehensive

individualized, they

vocabulary knowledge.
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The classification of vocabulary learning
strategies (VLSs) has been a focus for many
scholars, including Cohen (2011), Nation
(2022), Oxford (1990), and Schmitt (1997).

Discovery Strategies

Consolidation Strategies

For the present study, the classification of
vocabulary learning strategies was adapted
to Schmitt’s (1997) taxonomy of VLSs (see
Figure 1 for details).

Determination Strategiesj

Metacognitive Strategies]

Figure 1. Schmitt’s (1997) Taxonomy of VLSs

Source. Compiled by the authors with the support of MindMup Zero-friction online mind mapping

Schmitt’s (1997) vocabulary learning
strategies classification, there are two

main vocabulary learning strategies:
discovery and consolidation strategies. The
first group-discovery strategies included
social

determination  and

The

metacognitive,

strategies.
second group contains cognitive,
memory, and social
strategies. The purposes of the two groups
of vocabulary learning strategies are to
define the meaning of new words and to
consolidate the meaning of the new words
when students are exposed to them again.
According to Schmitt, social strategies meet
the two mentioned purposes. Therefore,

social strategies are arranged in both groups.
2.2. Related Studies on Vocabulary
Learning Strategies in the EFL Context
Relevant studies confirm that vocabulary
learning strategies benefit EFL learners.
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When students use different strategies,
they often succeed through deep, active
processing of new words. Gu and Johnson
(1996) studied the link between vocabulary
learning strategies and English outcomes.
included 850
non-English  majors.

Participants sophomore

A questionnaire

and two vocabulary tests measured

students’ strategy use. Students used two

metacognitive  strategies:  self-initiation
and selective attention. They also
used contextual guessing, dictionaries,

note-taking, word formation, contextual
encoding, and activation of new words.
However, visual repetition of new words
did not help vocabulary size or proficiency.
Overall, students used five strategies and
often combined them in English learning.

In a similar vein, Nie and Zhou (2017)

investigated vocabulary learning strategies
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of three English postgraduates at the Foreign
Language School of Hubei University. Data
were collected from a 22-item questionnaire
and structured interviews. Findings showed
that three excellent language learners used
three vocabulary learning strategies. This
demonstrates that learners should combine
vocabulary learning strategies to achieve
better learning outcomes. Building on
these results, Tran et al. (2023) conducted
a descriptive study of the vocabulary
learning strategies of 200 students majoring
in English Studies, a high-quality program
Data from the

questionnaire and interviews showed that

offered at four levels.

all five vocabulary learning strategies were
used by the four student groups in their

vocabulary learning.

On the other hand, previous studies have
also reported an imbalance in the frequency
of vocabulary learning strategies used by
students. First, Rabadi (2016) investigated
vocabulary learning strategies employed by
undergraduate Jordanian students majoring
in English Language and Literature. The
study was conducted on 110 undergraduate
students from eight Jordanian universities,
using Schmitt’s (1997) 40-item Vocabulary
Learning Strategies Questionnaire as
the survey instrument. The results of the
study showed that Jordanian EFL learners
were overall “medium” strategy users. In
general, memory strategies were the most
frequently employed, while metacognitive
strategies were the least frequently used
group. Similarly, Logojan (2021) reported a

research project aimed at identifying which

vocabulary learning strategies students
employed and the frequency of their use.
A five-point Likert-scale questionnaire
was distributed to 107 students with an
of English

proficiency, as defined by the Common

elementary level language
European Framework of Reference for
Languages (CEFR). The results showed
that the students employed vocabulary
learning strategies at a medium level. These
results indicated that the students invested
time in studying the meanings of words in
context, but did not make efforts to develop

approaches to word retention.

In the context of higher education
in Vietnam, Vu and Nguyen (2024)
conducted an investigation into English
vocabulary learning strategies employed by
English-majored freshmen at the School of
Thai Nguyen University. In particular, the
relationship between students’ vocabulary
learning strategies and their vocabulary size
was examined to help students improve their
lexical competence. The study involved
158 students at the school. Two research
instruments were used in the study, including
a questionnaire and a vocabulary size test.
The results indicated that most students
employed a variety of vocabulary learning
strategies. However, it is recognized that
students lack the average vocabulary size
to comprehend academic materials at the
university level. Interestingly, the study
showed a connection between vocabulary

size and vocabulary learning strategies.

To compare the relationship between

students’ levels and their use of vocabulary
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learning  strategies, Aljasir  (2025)
conducted a study investigating differences
in vocabulary learning strategies used
by beginner and advanced Saudi EFL
learners. Participants included 60 learners,
equally divided between beginner and
advanced proficiency levels. Data were
collected using three research instruments:
a questionnaire, think-aloud protocols, and
semi-structured interviews. The findings
revealed that learners at the beginner level
predominantly focused on basic memory
and cognitive strategies for vocabulary
learning. By contrast, the advanced learners
used more complex strategies, including the
use of monolingual dictionaries, contextual
guessing, and morphological analysis,
which contributed to their acquisition and

retention of the new words.

Although the of

vocabulary learning strategies has been

research theme
systematically investigated, little research
has been conducted in the present context.
In other words, the theme of vocabulary
learning strategies has not been extensively
studied in this particular teaching context,
and the findings of previous studies may be
outdated in terms of objective perspectives
on improving learners’ vocabulary learning.
This leads to the difficulties that second-year
English majors encounter in learning
vocabulary more effectively, which has not
yet been solved. Therefore, learners need
not only to be aware of vocabulary learning
strategies but also to determine which
strategies are appropriate for them, as these

strategies significantly affect the speed and
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efficiency of vocabulary acquisition, which
is the foundation of language competence.
Therefore, the present study is based on a
solid theoretical foundation in vocabulary
learning strategies and aims to investigate
students” use and navigation of these
strategies to help EFL learners acquire
appropriate strategies for their English

language learning.

3. RESEARCH METHODOLOGY
3.1. Participants

Participants included 120 second-year
English majors from the Faculty of
Foreign Languages at a public university
in the Mekong Delta of Vietnam. Their
ages ranged from 19 to 21, and their years
of learning English ranged from 10 to
14. Their English proficiency level was
pre-intermediate, as they are in the second
year of a 3.5-year undergraduate training
program based on the CEFR (Council
of Europe, 2001). The population for
the present study was selected using the
Raosoft sample size calculator. As of the
current academic year, the total number of
second-year English majors at the Faculty
of Foreign Languages at the University
was about 171. Therefore, the calculator
estimated 120 participants, representing
the population of the present study. All
participants were from the Mekong Delta,
Vietnam, sharing a similar background of
following the same undergraduate English
Studies curriculum, with proportions of
68.3% female, 25.8% male, and 5.8% other

(non-binary).
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3.2. Questionnaire

The followed a

descriptive survey approach. The 29-item

present  study
questionnaire was designed and adapted
from Rabadi (2016) using a 5-point
Likert scale (ranging from “Never” to
“Always”). Based on teaching experience
for English majors at the Faculty of
the English
language proficiency of the learners, the
selected 29

items to design the questionnaire. The

Foreign Languages and

researchers considered and

items of the questionnaire survey center on
investigating vocabulary learning strategies
employed by second-year English majors

at this university (see Appendix).
3.3. Data Collection Procedures

To ensure the reliability and validity
of the questionnaire for official delivery,
a pilot survey was conducted via Google
Forms with 20 students with characteristics
similar to those of the study participants.
The questionnaire results from the pilot
phase showed acceptable reliability, with
a Cronbach’s Alpha coefficient of .901
for 29 items. This demonstrated that the
design of the questionnaire items was
comprehensive and consistent (see further
Bujang et al., 2024).

During the official phase of questionnaire
delivery, participants were asked to complete
the questionnaire in the classrooms for

about 20 minutes. During this phase,

the researchers

information on the study and guidelines for

provided background

completing the questionnaires. Particularly,
120 second-year English majors were
surveyed across 4 classes in the field of
English Studies at the Faculty of Foreign
Languages at the University. The reliability
of the questionnaire at the official delivery
phase was Cronbach’s Alpha of .914 for 29
items, indicating high consistency among
the questionnaire’s items. The questionnaire
survey findings fully met the quantitative
data requirements for the study. Finally, the

collected data will be analyzed in detail.

3.4. Questionnaire Analysis

Data from the questionnaire were coded
and entered into the Statistical Package
for the Social Sciences version 22 (SPSS)
software for analysis. Calculations were
performed in the process of analyzing the
data collection, including Cronbach’s Alpha
to assess internal consistency and reliability
of the questionnaire at two phases (the
pilot and official questionnaire delivery);
descriptive statistics to summarize the
sample characteristics and the key variables
under investigation; and One-way ANOVA
to compare the frequency of employing
five groups related to vocabulary learning
strategies  of Additionally,
Oxford’s (1990) scale was applied to

indicate the frequency of use for each item

students.

within the vocabulary learning strategy

groups (see Table 1).
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Table 1. The Scale of the Frequency Levels of Strategy Use by Oxford (1990)

Level Frequency Scale
) Always 45t05.0
High
Often 3.5t04.4
Medium Sometimes 25t03.4
Rarely 1.5t02.4
Low
Never 1.0to 1.4
Source: Data analysis finding of the study
4. FINDINGS metacognitive, and determination strategies.

The first research question was to
investigate which vocabulary learning

strategies second-year English majors
employed. The second research question
concerns the frequency with which students
use vocabulary learning strategies. Overall,
the study found that students employed
five vocabulary-learning-strategy groups,

including memorization, social, cognitive,

However, the frequency of use among the
five vocabulary-learning-strategy groups of
students is only at a medium level. These
findings showed that the students did not
engage much in exploring strategies for
their vocabulary learning.

4.1. Vocabulary Learning Strategies Use

4.1.1. The Overall Use of Vocabulary
Learning Strategies of English Majors

Table 2. Descriptive Statistics of Vocabulary Learning Strategies Employed by

English Majors
Number of Standard Frequency Level
. . Mean N . . . .
participants Deviation interpretation interpretation
120 3.18 0.59 Sometimes Medium

Table 2 depicts the overall frequency
of use of vocabulary learning strategies of
second-year English majors. Based on the
scale of Oxford (1990), the level of use of
the five vocabulary learning strategy groups
remained at a medium level (M = 3.18, SD
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Source. Data analysis finding of the study

= 0.59). This indicates that students did
not invest time in applying appropriate
vocabulary learning strategies during their

learning process.

4.1.2. The Use of Memorization Strategies
in Learning Vocabulary
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Table 3. Descriptive Statistics of Memorization Strategies

Standard Frequency
No. Items Mean L. X
Deviation Interpretation
1 I categorize new words according to their synonyms. 3.00 0.89 Sometimes
2 I categorize new words according to their antonyms. 2.93 0.96 Sometimes
3 I use semantic mind maps to learn new words. 2.61 1.08 Sometimes
I ob the parts of h of bulary it
4 observe the pé s .0 speech of new vocabulary items 3.70 Lo2 Often
(noun, verb, adjective, etc.).
5 I connect images with the meaning of new words. 3.37 1.04 Sometimes
6 I use flashcards to learn and remember new words. 3.10 1.32 Sometimes
Overall Mean 3.12 0.68 Sometimes

Table3 presentsthe Descriptive Statisticsof
memorization strategies used by second-year
English majors. Overall, second-year English
majors employed memorization strategies
in their vocabulary learning at a medium
level (M = 3.12, SD = 0.68) on Oxford’s
(1990) scale. In particular, the students often
observed parts of speech of new vocabulary
items with the highest frequency (M = 3.70,
SD =1.02). This indicates that students could

Source. Data analysis finding of the study

recognize the part of speech of words as an
effective strategy for learning vocabulary.
Students sometimes connected images with
the meanings of new words (M = 3.37, SD =
1.04). Categorizing new words by synonyms
was also sometimes used by students in
learning vocabulary (M = 3.00, SD = 0.89).
In summary, second-year English majors
sometimes used memorization strategies in

their vocabulary learning.

4.1.3. The Use of Social Strategies in Learning Vocabulary

Table 4. Descriptive Statistics of Social Strategies

Standard Frequency
No. Items Mean L. .
Deviation Interpretation
I icate with English teachers t
- com@umcae with my English teachers to use new 283 1.04 Sometimes
words in sentences to enhance my vocabulary knowledge.
8 Ilearn new words through watching movies. 3.67 1.04 Often
I icate with forei in English through different
9 commumca.evw oreigners in English through differen 250 114 Sometimes
types of media to expand my vocabulary knowledge.
10 I discuss Englis.h with classmates to understand and 205  1.07 Sometimes
expand the meaning of new words.
I read tional and forei ines t d
1 read more national and foreign magazines to expand my 265 118 Sometimes
vocabulary.
0 I attend workshops with foreign speakers to widen my 198 1.06 Rarely
vocabulary.
Overall Mean 2.76  0.69 Sometimes

Source. Data analysis finding of the study
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The descriptive statistics in Table 4
indicate that the average use of social
strategies falls within the medium range of
the frequency scale (M = 2.76, SD = 0.69).
The selection of learning vocabulary through
watching movies was frequently used by
second-year English majors (M = 3.67, SD
= 1.04). This showed that students preferred
learning  English  vocabulary through
movies. The students also sometimes discuss
new words in English with classmates to

understand and expand their meanings (M

= 2.95, SD = 1.07). Second-year English
majors appeared to be less interested in
direct interaction with others to enrich
their vocabulary amount, as evidenced by
their infrequent participation in workshops
with foreign speakers (M = 1.98, SD =
1.06). It can be seen that social strategies
require interaction and social experience as
essential elements for effective vocabulary
learning. In summary, second-year English
majors primarily employed these strategies

in this strategy group at a moderate level.

4.1.4. The Use of Cognitive Strategies in Learning Vocabulary

Table 5. Descriptive Statistics of Cognitive Strategies

t F
No. Items Mean S al}d?rd requenc?f
Deviation Interpretation
13 I practice writing new words repeatedly as a way to 374 110 Often
help me remember them.
14 I create personalized lists of new words for myself. 3.34 1.18 Sometimes
Ik tebook ifically f tici d
15 ! eep fl notebook specifically for practicing an 3.42 L19 Sometimes
reinforcing new words.
16 I as.socia.te new W(.)l"dS with physical objects to guess 340 12 Sometimes
their lexical meanings.
17 I write down words while I read books and magazines 3.19 126 Sometimes
to learn them.
18 I write down English definitions of new words. 3.17 1.10 Sometimes
Overall Mean 3.38 0.82 Sometimes

Table 5 shows the frequency with
which second-year English majors use
cognitive strategies in vocabulary learning.
The overall mean (M = 3.38, SD = 0.82)
indicates significant use of these strategies
for vocabulary learning remained at a
medium level. In particular, second-year
English majors tended to practice writing
new words repeatedly (M =3.74,SD=1.10).

Second-year English majors sometimes

94

Source. Data analysis finding of the study

used notebooks to reinforce new words (M =
3.42, SD = 1.19) and associated new words
with physical objects to guess meanings at a
similar rate (M = 3.42, SD = 1.12). It can be
seen that writing down English definitions
of new words reached the lowest frequency
of use of second-year English majors (M
= 3.17, SD = 1.10). Overall, second-year
English majors

sometimes employed

cognitive strategies to learn vocabulary.
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4.1.5. The Use of Metacognitive Strategies in Learning Vocabulary

Table 6. Descriptive Statistics of Metacognitive Strategies

Standard Frequency

No. Items Mean L. .
Deviation Interpretation
19 I group new words into particular topics. 3.08 1.08 Sometimes
20 I widen my vocabulary .acquisiti(?n by checking my 3.0 100 Sometimes

vocabulary knowledge with word lists.

21 Ilisten to songs in English and try to understand the yrics. ~ 3.88 1.02 Often
22 1listen to podcasts in English and write down what [ hear. ~ 2.96 1.23 Sometimes
23 Ilearn new words from advertisements 2.84 1.14 Sometimes
Overall Mean 3.19 0.72 Sometimes

Table 6 shows that second-year English
majors most used metacognitive strategies
for vocabulary learning (M = 3.19, SD
= 0.72), particularly through listening to
English songs and understanding lyrics (M =
3.88, SD = 1.02). Although these strategies
are considered advanced and involve critical
thinking and self-awareness, students also
occasionally grouped new words by topic (M
= 3.08, SD = 1.08) and checked knowledge
with word lists (M = 3.20, SD = 1.00).

Source. Data analysis finding of the study

Furthermore, depending on their familiarity
with media, they sometimes listened to
English podcasts and recorded new words
(M =2.96, SD = 1.23) or learned vocabulary
from advertisements (M = 2.84, SD = 1.14).
Overall, this metacognitive strategy usage
pattern was similar to that of memorization
and cognitive strategies, indicating that
second-year English majors use these
strategies only occasionally in vocabulary

learning.

4.1.6. The Use of Determination Strategies in Learning Vocabulary

Table 7. Descriptive Statistics of Determination Strategies

Standard Frequency
No. Items Mean Lo :
Deviation Interpretation
I di th i f ds b ing thei
24 1sc'over e meanings of new words by guessing their 3.43 1.08 Sometimes
meanings from the context.
I have imaginations about new words’ writing forms in order :
25 3.19 1.12 Sometimes
to remember them.
I English standardized dicti ies t derstand th
26 use' nglish standardized dictionaries to understand the 3.5 110 Often
meanings of new words.
27  Itranslate the words into my mother tongue to understand them. ~ 3.92 1.05 Often
28 I use my topical knowledge to guess the meanings of new 1,50 L03 Often
words.
29 I guess the meanings of new words by analyzing the structure )
3.23 1.17 Sometimes
of the new words (e.g, prefixes, roots, and suffixes).
Overall Mean 3.46 0.72 Sometimes

Source. Data analysis finding of the study
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Based on the scale of Oxford (1990),
Table 7 shows that second-year English
majorsmostcommonlyuseddetermination
strategies in vocabulary learning, with
an overall medium frequency (M = 3.46,
SD = 0.72). Translating words into their
mother tongue (M = 3.92, SD = 1.05)
and using English-language standardized
dictionaries (M = 3.52, SD = 1.10) were
particularly frequent. Topical knowledge
to guess meanings (M = 3.50, SD = 1.03)

was also used often, while analyzing
word structure (M = 3.23, SD = 1.17),
guessing from context (M = 3.43, SD =
1.08), and imagining word forms (M =
3.19, SD = 1.12) were used occasionally.
In summary, although the overall use
of determination strategies was at a
medium level, these strategies were most
prevalent among second-year English
majors, highlighting their primary role

in vocabulary learning.

4.2. The Impact of Each Vocabulary Learning Strategy Comparison

Table 8. Descriptive of Five Groups of Vocabulary Learning Strategies

VLSs N Mean Standard Standard 95% Confidence Minimum Maximum
Deviation Error Interval for Mean
Lower Upper
Bound Bound
Memorization
] 120 3.1181 67860 .06195 2.9954 3.2407 1.67 4.67
Strategies
Social Strategies 120 2.7611 169369 .06332 2.6357 2.8865 1.17 4.17
Cognitive
) 120  3.3792 81649 .07453 3.2316 3.5268 1.33 5.00
Strategies
Metacognitive
} 120 3.1900 71707 .06546 3.0604 3.3196 1.40 4.60
Strategies
Determination
] 120 3.4639 72251 .06596 3.3333 3.5945 1.50 5.00
Strategies
Total 600 3.1824 76512 03124 3.1211 3.2438 1.17 5.00

Table 8 shows the mean scores for five
vocabulary learning strategies used by
second-year English majors. Determination
strategies had the highest mean score (M
= 3.46, SD = .72), indicating they were
used most often. Cognitive strategies were
second (M = 3.37, SD = .81), followed by
metacognitive strategies (M = 3.19, SD
= .71). Memorization strategies had an

average mean score (M = 3.11, SD = .67).
96

Source. Data analysis finding of the study

Social strategies were used the least (M =
2.76, SD = .69). To examine differences
in how often each strategy was used, a
one-way ANOVA compared the mean
scores. The Levene Statistic was 1.045,
with a significance of .383, which is above
the .05 threshold. This shows there was
no significant difference among the five

strategy groups (see Table 9).



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (24 pages)

Table 9. Test of Homogeneity of Variances

Levene Statistic ~ df, df, Sig.

VLSs  Based on Mean 1.045 4 595 383
Based on Median 1.063 4 595 374

Based on Median and with adjusted df  1.063 4 582.142 374

Based on trimmed mean 1.055 4 595 378

Source. Data analysis finding of the study

A one-way between-subjects ANOVA was conducted in Table 10 to compare the effects

of five vocabulary learning strategies: memorization, social, cognitive, metacognitive, and

determination. The table shows that the p-value is less than .05 (p < .05), indicating a

statistically significant difference among the five strategy groups. In other words, it can be

concluded that there is at least one pair of strategy groups that differ significantly in mean
score [F' (4, 595) =16.995, p = .000].
Table 10. The Results from the ANOVA

VLSs Sum of Squares df Mean Square F Sig.
Between Groups 35.956 4 8.989 16.995 .000
Within Groups 314.703 595 .529

Total 350.660 599

Source. Data analysis finding of the study

Table 11. Multiple Comparisons of Five Groups of Vocabulary Learning Strategies

Mean 95% Confidence Interval
Difference
(I) VLSs (J) VLSs {1-J) Std. Error  Sig. Lower Bound  Upper Bound
Social
octa . .35694" .09389 .000 1725 5413
Strategies
Cogniti
o o _26111° 09389 006 - 4455 -0767
Memorization Strategies
Strategi Met iti
— CAcOBMING 7104 09389 444 -2563 1125
Strategies
Determination .
. -.34583 .09389 .000 -.5302 -.1614
Strategies
M izati
CMOTZAHON 35604 09389 000 -5413 -1725
Strategies
Cogniti
, OETITve _61806° 09389 000 -8025 4337
Social Strategies
Strategies Metacognitive .
. -.42889 .09389 .000 -.6133 -.2445
Strategies
Determination .
. -.70278 .09389 .000 -.8872 -.5184
Strategies
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Memorization 261117 .09389 .006 .0767 4455
Strategies
Social 61806 .09389 .000 4337 .8025
Cognitive Strategies
Strategies Metacognitive 18917 .09389 .044 .0048 3736
Strategies
Determination -.08472 .09389 367 -.2691 .0997
Strategies
Memorization .07194 .09389 444 -.1125 2563
Strategies
Social 42889° .09389 .000 .2445 .6133
Metacognitive ~Strategies
Strategies Cognitive -.18917° .09389 .044 -.3736 -.0048
Strategies
Determination -.27389" .09389 .004 -.4583 -.0895
Strategies
Memorization .34583" .09389 .000 1614 .5302
Strategies
Social .70278" .09389 .000 5184 .8872
Determination —Strategies
Strategies Cognitive .08472 .09389 367 -.0997 2691
Strategies
Metacognitive .27389" .09389 .004 .0895 4583
Strategies

Table 11 presents Post Hoc Tests
comparing five vocabulary learning strategy
groups. Results show significant differences
between memorization and social strategies
(p = .000), cognitive strategies (p = .006),
and determination strategies (p = .000).
Social strategies also differ significantly
from cognitive (p = .000), metacognitive
(» = .000), and determination strategies
(»p = .000). Cognitive and metacognitive
strategies differ (p = .044), as do

98

* The mean difference is significant at the 0.05 level.

Source. Data analysis finding of the study

metacognitive and determination strategies

(p = .004).

However, the differences between
memorization and metacognitive strategies
(p = .444) and between cognitive and
determination strategies (p = .367) were
not significant. Thus, according to the
questionnaire, memorization, cognitive,
metacognitive, and determination strategies
had the most notable impact, while social

strategies had less impact.
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Figure 2. Vocabulary Learning Strategies Employed by Second-Year English Majors

Source. Compiled by the authors with the support of the Statistical Package for the Social

Figure 2 below shows the vocabulary
learning strategies employed by second-year
English majors in the process of learning
English. Overall, the four most used strategy
groups among second-year English majors
are determination, cognitive, metacognitive,
and memorization. On the other hand, social
strategies are the strategy group employed
the least by second-year English majors.

5. DISCUSSION
The present study investigated the
frequency with  which  second-year

English majors at a public university in
the Mekong Delta employed vocabulary
Findings from the
that  students

determination, cognitive,

learning strategies.
questionnaire  revealed
employed
metacognitive, and memorization strategies
in their vocabulary learning. In general,
the

groups were used by second-year English

five vocabulary learning strategy

Sciences version 22 (SPSS) software

majors at a medium level. This is similar
to Logojan’s (2021) result. However, the
One-way ANOVA analysis showed that
students prioritized selecting determination,
cognitive, metacognitive, and memorization
strategies, while social strategies received
little attention in their vocabulary learning.
The detailed discussion for each group of
vocabulary learning strategies is described
as follows:

First, cognitive strategies prioritized
systematic physical repetition rather than
forming complex mental connections,
unlike typical memorization strategies.
Most second-year English majors preferred
repetitive writing and keeping personalized
word lists, reflecting their awareness of
the importance of cognitive engagement
for vocabulary learning. These findings
agree with Le (2018), who found cognitive

strategies were used most often and social
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strategies least. Likewise, the frequent use
of “keeping a notebook for practicing and
reinforcing new words” aligns with Gu and
Johnson (1996). This trend highlights that
EFL students view systematic note-taking

as essential for memory support.

Second, students wused determination
strategies moderately. The
that

preferred by most

investigation

indicated determination strategies

were second-year
English majors. These strategies enabled
students to strengthen inferencing skills and
independently explore word meanings. This
result aligns with Ghalebi et al. (2020), who
observed that university students regularly
adopted determination strategies because
the students preferred direct methods.
Similarly, Nie and Zhou (2017) concluded
that determination strategies dominated
students’ practices, reflecting an inclination
for autonomy when learning new word
meanings. Additionally, data analysis showed
that the mean scores across all vocabulary
learning strategies were similar, suggesting
that students used multiple strategies rather
than relying on a single one. This concurs with
Tran et al. (2023), who argued that students
recognized the importance of utilizing all
five strategy groups together. Ultimately,
proved complementary;
students

these strategies
the

integrate various strategy groups to advance

findings recommend that

vocabulary learning. More importantly,
students should tailor vocabulary strategies
to specific situations and set clear goals to
reinforce long-term retention and practical

vocabulary use.
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In contrast to Rabadi (2016), who found
memory strategies to be the most frequently
employed, the present study found that
these strategies were used infrequently.
This suggests a reliance on rote learning
rather than on associative strategies.
Social strategies similarly remained the
least utilized. This may be due to students’
hesitation or limited opportunities for
interaction. This finding is similar to that of
Trinh and Trinh (2020). The moderate use
of metacognitive strategies indicates that
second-year English majors are beginning
to regulate their vocabulary learning.
However, the students still require further
guidance to achieve autonomy. Nguyen
et al. (2022) highlighted a common trend
in Vietnam. Language learners, especially
those at higher proficiency, often prioritize
metacognitive strategies to coordinate their
learning. The findings of the present study
demonstrated the opposite perspective.
Metacognitive strategies were categorized
as having lower wusage frequencies.
This suggests that second-year English
majors focused on simplified vocabulary
rather than the

high-level strategic thinking associated

acquisition strategies

with metacognitive strategies.

The findings of the study indicated
that second-year English majors tended
to prioritize cognitive and determination
strategies to facilitate independent word
recognition and memorization. Although
previous studies, such as Nguyen et al.
(2022), emphasized the significance of

metacognitive strategies, the participants
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in this study focused on specific practical

strategies, including personalized
note-taking, the use of English-English
dictionaries, and inferring meaning through

reading comprehension.

6. CONCLUSION

Our study examined the vocabulary
learning strategies of second-year English
majors at a Vietnamese university. The
frequency of wusing these strategies
was moderate, suggesting that students
did not consistently apply them across
different  English

contexts. Students recognized how to use

language learning
determination, cognitive, metacognitive,
and memorization strategies in English.
However, they used social strategies
less often and viewed them as having
less impact. There were no significant
differences in student preferences for
determination, cognitive, metacognitive,

and memorization strategies.

7. RECOMMENDATIONS

The present study found that second-year
English majors employed vocabulary
learning strategies at a moderate level.
Furthermore, the findings indicated that
each strategy group possessed unique
characteristics and offered distinct benefits
to the students. The present study offers
practical insights to help second-year
English majors refine their vocabulary
learning trajectories. Rather than relying
solely on habitual strategies, the findings
suggested that students should actively
integrate

metacognitive  strategies to

manage their time and evaluate their
self-perception of vocabulary acquisition.
Simultaneously, these findings encouraged
students to fully leverage social and
cognitive strategies to transform theoretical
vocabulary into practical communicative
situations. Students are encouraged to

enhance determination strategies by
prioritizing contextual guessing rather than
depending entirely on dictionaries. Using
memory strategies, such as mind maps or
visual associations, is also recommended to
consolidate vocabulary and foster a holistic

learning approach.

Based on the research findings, optimizing
vocabulary learning requires second-year
English majors to adjust their learning
autonomy. First, the determination and
cognitive strategies were the two groups most
employed by second-year English majors
in their vocabulary learning. In particular,
students should progress from bilingual
to monolingual dictionaries and maintain
personalized learning vocabulary ways to
deepen their contextual comprehension.
In terms of metacognitive and memory
strategies, it was recommended that students
set specific weekly learning goals and
replace rote learning or simple note-taking
with deep-processing techniques such as
mind maps and imagery. Finally, as the social
strategy group recorded the lowest mean
score, students should place a particular
emphasis on collaborative learning, actively
engaging in communication and inquiry with
peers or instructors to use vocabulary in

practical communicative scenarios.
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This study does not address researchers should investigate strategies
technology-mediated vocabulary-learning to integrate vocabulary learning with
practices, such as Artificial Intelligence (AI) technological advancements to maximize

tools and other digital platforms. Future learning outcomes.

Appendix. Questionnaire

We are conducting a survey for our research titled “Vocabulary Learning Strategies
Employed by Vietnamese EFL Undergraduate Students: Evidence from Second-Year
English Majors.”

Please rate your use of each vocabulary learning strategy. Choose one: Never (you never
use it), Sometimes (you occasionally use it), Often (you use it frequently), Usually (you use
it most of the time), or Always (you use it every time). Responses are anonymous and for

academic use only.

Thank you for your time and support.

SECTION I: BACKGROUND INFORMATION
1. Gender:

0 Male 0 Female O Prefer not to say
2. Age:

3. Years of learning English:

SECTION II: VOCABULARY LEARNING STRATEGIES EMPLOYED BY
SECOND-YEAR ENGLISH MAJORS

Instruction: Circle to the most appropriate number.

Frequency Scale

1. Never 2. Sometimes 3. Often 4. Usually 5. Always
A. Memorization Strategies

1. I categorize new words according to their synonyms.

Never L pA Kl 4 2 Always
2. I categorize new words according to their antonyms.

Never 1 % 3 4 2 Always
3. I use semantic mind maps to learn new words.

Never L pA 3 4 2 Always
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4. I observe the parts of speech of new vocabulary items (noun, verb, adjective, etc.).

Never 1 % Kl 4 2 Always
5. I connect images with the meaning of new words.

Never, L 2 3 4 > Always
6. [ use flashcards to learn and remember new words.
Never, L 2 3 4 D Always

B. Social Strategies

7. I communicate with my English teachers to use new words in sentences to enhance my
vocabulary knowledge.

Never 1 2 3 4 b} Always

oooooo

8. I learn new words through watching movies.

Never 1 2 3 4 b} Always

9. I communicate with foreigners in English through different types of media to expand my
vocabulary knowledge.

Never L % Kl 4 Rl Always
10. I discuss English with classmates to understand and expand the meaning of new words.
Never 1 PA 2 4 2 Always
11. I read more national and foreign magazines to expand my vocabulary.
Never 1 % 2 4 2 Always
12. I attend workshops with foreign speakers to widen my vocabulary.
Never 1 % 3 4 2 Always

C. Cognitive Strategies
13. I practice writing new words repeatedly as a way to help me remember them.

Never 1 % 3 4 2 Always
14. I create personalized lists of new words for myself.

Never 1 2 3 4 5 Always

ooooooooooooooooooooo

15. I keep a notebook specifically for practicing and reinforcing new words.

Never L 2 3 4 2 Always
16. I associate new words with physical objects to guess their lexical meanings.

Never 1 2 3 4 S Always

ooooooooooooooooooooo

17. I write down words while I read books and magazines to learn them.

Never 1 % 3 4 2 Always
18. I write down English definitions of new words.

Never | 2 3 4 5 Always

ooooooooooooooooooooo
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D. Metacognitive Strategies

19. I group new words into particular topics.

Never 1 PA 3 4 2 Always
20. I widen my vocabulary acquisition by checking my vocabulary knowledge with word lists.

Never 1 % Kl 4 2 Always
21. I listen to songs in English and try to understand the lyrics.

Never 1 % 3 4 2 Always
22. I listen to podcasts in English and write down what I hear.

Never 1 % 3 4 2 Always

23. I learn new words from advertisements.

Never L 2 3 4 2 Always

ooooo

E. Determination Strategies

24. I discover the meanings of new words by guessing their meanings from the context.

Never 1 % 3 4 2 Always
25. I have imaginations about new words’ writing forms in order to remember them.

Never | 2 3 4 S Always

ooooooooooooooooooooo

26. I use English standardized dictionaries to understand the meanings of new words.

Never 1 PA 3 4 2 Always
27. I translate the words into my mother tongue to understand them.

Never 1 2 3 4 ] Always

ooooo

28. I use my topical knowledge to guess the meanings of new words.

Never | 2 3 4 5 Always

ooooooooooooooooooooo

29. I guess the meanings of new words by analyzing the structure of the new words (e.g,

prefixes, roots, and suffixes).
Never 1 PA 3 4 2 Always

The present version of the questionnaire was mainly adapted from Rabadi (2016).
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NGHIEN CUU CAC CHIEN LUQC HOC TU VUNG CUA SINH
VIEN NAM HAI CHUYEN NGANH NGON NGU ANH TRONG
MOI TRUONG HQC TIENG ANH NHU MOT NGOAI NGU

Nguyén My Phwong, Nguyén Hiru Phat"
Khoa Ngogi ngir, Bai hoc Tra Vinh, Viét Nam

Tém tit: Viéc dp dung cdc chién lwoc hoc tir vung hidu qud la rdt quan trong doi véi ngueoi
hoc tiéng Anh nhw mét ngoai ngiv (EFL) dé gitip vieot qua nhitng thach thire trong viéc hoc
trr vung. Do do, nghién ciru mo ta nay nham muc dich diéu tra cdc chién lwge hoc tir vung
dwege sinh vién nam hai chuyén nganh Ngon ngit Anh dp dung & cdp dai hoc. Dua trén
cong cu tinh todn c& mau Raosoft, 120 sinh vién nam hai chuyén nganh Ngén ngiv Anh tai
mét Pai hoc 6 Pong bang Séng Ciru Long ciia Viét Nam duwoc chon tham gia nghién ciru.
Dit liéu dwoc thu thdp bang bang khdo sdt gom 29 cdu héi véi thang do 5 Likert nham tim
hiéu cdc chién hege hoc tir vieng dwoe sinh vién nam hai chuyén nganh Ngén ngiv Anh dp
dung. Két qua tir phan phan tich dinh leong ciia bang cdu héi cho thdy sinh vién sir dung
cac chién luoc hoc tir vung o mirc do trung binh, nhu dwoc thé hién bc%ng chi s6 théng ké
trung binh. Theo phan tich ANOVA mot chiéu, sinh vién lua chon sir dung cdc chién luoc
ghi nho, nhan thirc, siéu nhan thurc va xdc dinh trong viéc hoc tir vung, trong khi cac chién
lwoc xa hoi lai khong dwoc sinh vién nam hai chuyén nganh Ngon ngit Anh chu trong
nhiéu. Dua trén két qua nghién ciru, sinh vién dwoc khuyén khich dp dung cdc chién lrge
hoc tir vieng hiéu qua ¢ da dang cdc trinh dé tiéng Anh dé ning cao kién thire tir vieng. Hon
nita, nghién ciru dwa ra cdc ham y sw pham nham hé tro ca gido vién va sinh vién trong
viéc ndng cao chat leong giang day tiéng Anh va thanh tich hoc tdp.

Tir khéa: chién luoc hoc tir vung, khdo sat, sinh vién chuyén nganh Ngon ngit Anh, viéc
hoc tir vung

Théng tin tac gia:

CN. Nguyén My Phuwong, Ctr nhan nganh Ngon ngit Anh, Khoa Ngoai ngit, Pai hoc Tra Vinh, Tinh Vinh
Long, Viét Nam

Email: myphuongbhltv@gmail.com

ThS. Nguyén Hiru Phat (*Tdc gid lién hé), Giang vién, Khoa Ngoai ngit, Pai hoc Tra Vinh, Tinh Vinh
Long, Viét Nam

Email: nhphat@tvu.edu.vn

Ghi chu

Céc tac gia xac nhan khong co tranh chip vé loi ich ddi voi bai bao nay.
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THE IMPORTANCE OF CONTEXT-BASED VOCABULARY
INSTRUCTION IN EFL SETTINGS: ASYSTEMATIC REVIEW

Nguyen Huynh Si Tan

Department of Foreign Language, Phan Thiet University, Vietnam

Abstract: Vocabulary acquisition is a foundational component of English as a Foreign
Language (EFL) learning. However, in many EFL contexts, including Vietnam, vocabulary
instruction continues to rely heavily on decontextualised memorisation, which may limit
retention, depth of lexical knowledge, and communicative use. This study examines the role
and effectiveness of context-based vocabulary instruction, understood as the introduction,
practice, and consolidation of lexical items within authentic linguistic contexts such as
texts, dialogues, and multimedia materials. Guided by a PRISMA-oriented systematic
review methodology, the study synthesises 45 theoretical and empirical studies published
between 2000 and 2025, retrieved from Scopus, Web of Science, ERIC, and Google Scholar.
The findings indicate that context-based vocabulary instruction supports both incidental
and intentional vocabulary learning, enhances semantic and pragmatic knowledge,
and improves long-term retention compared with vocabulary learning detached from
context. Pedagogically, the review highlights the value of learner-generated contexts,
input-enhanced reading, and multimedia resources in transforming vocabulary instruction
toward a communicative and learner-centred orientation, particularly in Vietnam and

comparable EFL settings.

Keywords: communicative competence, context-based instruction, EFL learners, incidental

learning, systematic review, vocabulary acquisition

1. INTRODUCTION passages, and authentic real-world

Vocabulary acquisition is a fundamental texts—has emerged as one of the more

dimension of language learning and a key effective approaches for both receptive and

prerequisite for the development of the productive learning.

four core language skills. It contributes
substantially to reading comprehension,
academic achievement, and effective
communication (Beck et al., 2013; Stahl &
Nagy, 2007). Among the various approaches
to vocabulary instruction, context-based
teaching—whereby learners encounter and

learn words within meaningful sentences,

Traditional vocabulary instruction has
long relied on isolated word lists committed
to memory. Empirical research has shown
that such rote memorisation produces only
superficial form—meaning links and rarely
supports the deeper cognitive processing
required for communicative use (Schmitt,
2008; Nation, 2013; Le-Thi et al., 2018).
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Contextual vocabulary instruction, by
contrast, embeds new lexical items within
meaningful linguistic environments, thereby
promoting deeper semantic processing and
longer-lasting retention (Laufer & Hulstijn,

2001; Webb, 2008).
The

context-based vocabulary instruction draws

theoretical ~ justification  for
on applied linguistics, cognitive science,
and Communicative Language Teaching
(CLT), all of which emphasise authentic
and meaningful engagement with language
as a precondition for acquisition. While a
considerable body of research now supports
context-based vocabulary instruction in
EFL contexts, important gaps remain in the
literature. McKeown etal. (2018) and Wright
and Cervetti (2017) note that contextualised
learning yields measurable short-term
gains, but empirical evidence on long-term
retention and transfer to productive skills
such as speaking and writing remains
comparatively limited. Moreover, much of
the existing research has been conducted
in  well-resourced, communicatively
oriented settings, leaving exam-driven and
resource-constrained EFL contexts—most
notably Vietnam, where large class sizes,
limited digital tools, and a heavy reliance
on rote memorisation persist—relatively
under-examined (Vu & Peters, 2022; T. A.
Nguyen et al., 2023). Addressing these gaps,
the present systematic review investigates
how context-based vocabulary instruction
can be adapted to promote communicative
competence and long-term learning in such

settings.

110

Accordingly, this paper aims to examine
how context-based approaches contribute
to effective vocabulary instruction in
EFL settings, with particular reference to
Vietnam. The study addresses the following

three research questions:

(1) What 1is the of
context-based vocabulary instruction in
EFL settings?

significance

(2) How do recent empirical studies
support the effectiveness of contextualised

vocabulary learning?

(3) What the

implications of teaching vocabulary through

are pedagogical
context-based approaches for EFL teachers,

particularly those working in Vietnam?

The significance of the present study lies
in its systematic synthesis of theoretical
and empirical work that reconceptualises
vocabulary teaching as language-in-use
rather than as decontextualised
memorisation. The findings are intended
to inform teacher educators, curriculum
designers, and policymakers regarding
evidence-based directions for vocabulary

instruction in EFL contexts.

2. LITERATURE REVIEW AND
RESEARCH METHODS

2.1. Literature Review

2.1.1. The vocabulary learning process

Vocabulary learning is best understood
as an incremental, multi-stage process
rather than a single act of memorisation.

Drawing on Nation’s (2013) framework,
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knowing a word involves three interrelated

components: form (spoken, written,
and morphological), meaning (concept,
referents, and associations), and use
(grammatical patterns, collocations, and
Each of these

components develops gradually through

pragmatic constraints).

repeated and varied encounters.

The process generally moves through
four overlapping stages. The first stage,
noticing, occurs when learners become
aware of an unfamiliar lexical item in
input. The second stage, form—meaning
mapping, links the new form to a tentative
meaning, often through inference from
context or explicit instruction (Schmitt,
2008). The third stage, strengthening and
elaboration, deepens lexical representations
through retrieval, semantic elaboration,
and use across diverse contexts; this stage
is closely associated with the development
of vocabulary depth (Qian, 2002; Webb,
2008). The final stage, consolidation and
productive use, integrates the item into the
learner’s mental lexicon for fluent receptive

and productive use.

This staged view has two important
implications. First, vocabulary knowledge is
best described along a receptive—productive
continuum (Nation, 2013), with productive
mastery requiring richer and more varied
Second, learners

contextual exposure.

from disadvantaged or under-resourced
typically
narrower input, are at greater risk of

backgrounds, who receive
incomplete vocabulary development—a

finding that underscores the need for

systematic, contextually rich instruction
(Jenkins et al., 1978; Patel, 2010; Pham et
al., 2024).

2.1.2.

vocabulary learning

Incidental and intentional

Two complementary learning conditions

underlie context-based vocabulary

instruction: incidental and intentional
learning. Incidental vocabulary learning
refers to the acquisition of lexical items as
a by-product of meaning-focused activities
such as extensive reading, listening, or
viewing, rather than through deliberate study
(Krashen, 1989; Hulstijn, 2001). Intentional
vocabulary learning, by contrast, involves
the explicit attention of learners to specific
words, typically supported by definitions,

glosses, or focused practice (Laufer, 2005).

Empirical research consistently shows
thatincidental learningis mosteffectivewhen
learners are exposed to rich, comprehensible
input and when target words are encountered
repeatedly across varied contexts (Webb,
2008; Pigada & Schmitt, 2006). Word
frequency and contextual diversity are
particularly  important:  high-frequency
items encountered in meaningful, varied
contexts yield substantially better retention
(Frances et al., 2020). Multimodal input—
including videos, captioned television,
and songs—has been shown to support
incidental learning by combining auditory,
visual, and textual cues (Rodgers & Webb,

2019; Nie et al., 2022; Teng, 2022).

However, incidental exposure alone

tends to produce shallow knowledge of
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low-frequency and academic vocabulary.
Complementary intentional strategies, such
as explicit instruction, glossing, and focused
tasks, are therefore needed to deepen
knowledge (Laufer & Rozovski-Roitblat,
2011;  Elgort, 2017). Context-based
instruction is best understood not as a
replacement for intentional teaching but
as a framework in which incidental and
intentional learning operate jointly within

meaningful contexts.

2.1.3. Context-based vocabulary
instruction: Definition, features, and
evidence

Context-based vocabulary instruction is
defined as a pedagogical approach in which
lexical items are introduced, practised, and
consolidated within authentic linguistic and
situational contexts—such as connected
texts, dialogues, multimedia resources, or
learner-generated discourse—rather than
through isolated word lists (Anderson et
al., 1988; Nation, 2013; Schmitt, 2010).
Its central premise is that meaning, form,
and use are best learned when they are

encountered together.

Three

context-based

key  features  distinguish

instruction from
decontextualised approaches. First, lexical
items are presented within meaningful
discourse that allows learners to infer
meaning from syntactic, semantic, and
pragmatic cues (Nassaji, 2003; Beck et
al., 2013). Second, instruction promotes
semantic elaboration through synonyms,
contrasts,

and examples, linking new

vocabulary to learners’ prior knowledge
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and thereby supporting retrieval (Grabe
& Stoller, 2011; Hulstijn & Laufer, 2001).
Third, context-based instruction integrates
incidental and intentional learning by
combining exposure-rich input with focused
tasks such as glossing, retelling, or sentence
creation (Laufer, 2005; Duong et al., 2020).

Contextual cues and  semantic
elaboration form the cognitive engine
of this approach. Successful instruction
equips learners to identify and interpret
these cues, thereby supporting independent
inferencing during reading and listening
(Beck et al., 2013). Communicative-based
instruction that attends to both form and
meaning has also been shown to provide
an effective framework for vocabulary

learning (Isaacs, 2009).

Learner-generated contexts represent
a further development of this approach.
Asking learners to construct sentences or
scenarios in which a target word might
plausibly occur engages metacognitive
processing and aligns with the Depth
of Processing Theory, which holds that
deeper cognitive engagement strengthens
memory traces (Craik & Lockhart, 1972).
Neuroimaging evidence from Zhou and Wu
(2024) indicates that such learner-generated
activities activate brain regions associated
with semantic processing and memory
consolidation, supporting  long-term
retention. Personalisation of context also
raises the involvement load of vocabulary
tasks, which Laufer and Hulstijn (2001)
identify as a key predictor of retention.
contextual  factors—

Individual and
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including working memory, prior vocabulary
knowledge, and the linguistic diversity
of the classroom—further modulate the
effectiveness of learner-generated contexts
(Bourdeaud’hui et al., 2020; Szabo, 2016).

Empirically, context-based instruction
has been associated with stronger retention,

deeper semantic understanding, improved

comprehension, and more confident
communicative  use  across  young,
adolescent, university-level, and adult

EFL learners. Systematic reviews confirm
that contextualisation supports both word
learning and reading comprehension
(Wright & Cervetti, 2017; Zeng et al.,
2025).
within disciplinary contexts has

Academic  vocabulary taught

been
shown to enhance comprehension across
school subjects (Nagy & Townsend, 2012;
Lawrence et al., 2019; McKeown et al.,
2018). At the tertiary and adult levels,
data-driven learning, online corpora, and
discipline-specific input can strengthen
advanced lexical awareness (Buietal.,2019;
Coyle et al., 2020). For younger learners,
contextualised approaches such as the
‘Word Aware’ programme (Moran & Moir,
2018), multifaceted vocabulary instruction
(Manyak et al.,, 2021),

content-literacy  interventions

and sustained
(Mosher
et al,, 2024) have produced significant
vocabulary gains alongside improvements

in text comprehension.

2.1.4. Review of relevant research:

Thematic synthesis

To clarify how context-based instruction

operates across settings, the empirical

studies reviewed in this paper are organised
into four thematic clusters: (a) reading-based
contextual instruction; (b) multimodal and
multimedia contexts; (c) learner-generated
and (d)
studies situated specifically in Vietnamese
EFL settings.

and inference-based contexts;

(a) Reading-based contextual instruction:
Reading-based studies show that repeated
contact with target words in meaningful
texts supports both incidental learning
and deliberate consolidation. Pigada and
Schmitt (2006) demonstrated that extensive
reading produces measurable gains in
several dimensions of word knowledge.
Eye-tracking studies by Godfroid et al.
(2017) and Elgort et al. (2017) further
suggest that learners’ attention to unfamiliar
words during natural reading predicts
later retention. Ilter (2019) reported that
explicit context-clue instruction produced
substantially greater vocabulary gains than
wide reading alone among middle-grade
learners, while Van den Broek et al. (2022)
found that contextual inferencing during
reading promoted retention more effectively
than retrieval practice under incidental
conditions. Hawass (2019) similarly found
that a five-phase contextualised approach
outperformed traditional methods in mental
lexicon development and retention. Overall,
this cluster indicates that reading is most
powerful when exposure is repeated, texts
are comprehensible, and learners are guided
to notice contextual clues.

(b) Multimodal and multimedia contexts.

A second strand of research has examined
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contextual learning through multimedia
input. Rodgers and Webb (2019) showed
that
supported by viewing television, while
Nie et al. (2022) reported that listening to

English songs three times provided optimal

incidental vocabulary learning is

retention and improved recognition of
contextualised items. Teng (2022) found
that captioned video facilitated incidental
with effects

L2 vocabulary learning,

moderated by learner-related factors.
Godwin-Jones (2018) further argued that
digital

environments—including  social

media, gaming, and online corpora—
provide authentic and engaging contexts for

vocabulary development.

(©)

inference-based contexts. A third strand

Learner-generated and

emphasises  learner involvement in
constructing context. Schmitt (1999) and
Butler (2020) argued that inferring word
meaning during reading is a key strategy,
even when exact meanings cannot be
derived, because it sustains reading and
supports gradual word learning. Eskildsen
and Cadierno (2020) and McEntire and
Williams (2007) further showed that
recognising parts of speech aids inference.
(2007)

contextual exposure with techniques such

Harmer advocated combining
as information-gap activities, affixation
work, and dictionary use, while Zhou
and Wu (2024) provided neuroscientific
evidence that learner-generated contexts
deepen cognitive processing and support
consolidation. Moody et al. (2018) and

McKeown (2019), reviewing the field,
114

that effective vocabulary

instruction must be theoretically grounded

concluded

and contextually rich, anchoring practice
in social-constructivist and sociocultural

principles.

EFL

growing body of research has investigated

(d) Vietnamese contexts. A
context-based vocabulary instruction in
Vietnam. Van Vu and Peters (2020) found
that (e.g.,
underlining) during reading produced

textual input enhancement
stronger vocabulary gains for Vietnamese
EFL learners, particularly in recognition
tasks. Duong et al. (2020) reported that
input-based tasks supported meaning recall
while output-based tasks reinforced form
recall, suggesting the need for balanced
task design. Nguyen and Boers (2018)
demonstrated that content retelling enhances
vocabulary uptake from TED talks, while
T. A. Nguyen et al. (2023) and Pham et al.
(2024) highlighted both the difficulties and
the opportunities that competency-based
and Al-supported instruction present in
Vietnamese classrooms. T. C. D. Nguyen
(2022) similarly reported positive effects
of contextual instruction on vocabulary

retention among Vietnamese learners.

the

the cumulative evidence

Across four thematic clusters,

indicates that

context-based instruction benefits EFL
learners through at least four outcome
pathways: (1) stronger short- and

medium-term retention through repeated
contextual encounters; (2) deeper semantic
knowledge  through

and  pragmatic

elaboration and inference; (3) improved
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comprehension and gradual transfer
to communicative use; and (4) higher
engagement when vocabulary is embedded
in personally meaningful or multimodal
input. These benefits are not restricted to
young learners; rather, they are reported
across school, tertiary, and adult EFL
populations, although the effectiveness of
specific techniques depends on learner age,
proficiency, task design, and instructional

resources.
2.2. Research Methods

The present study adopts a qualitative
systematic-review design guided Dby
PRISMA 2020 reporting principles (Page
et al., 2021). This design is appropriate
because the research questions seek to
identify, compare, and synthesise patterns
of evidence across studies of context-based
vocabulary instruction rather than estimate
a single pooled effect. Because the included
studies varied considerably in learner age,
proficiency level, instructional treatment,
outcome measures, and research design, the
review used narrative thematic synthesis

rather than statistical meta-analysis.

2.2.1. Search strategy

A systematic search was conducted in
four electronic databases—Scopus, Web
of Science, ERIC, and Google Scholar—
covering publications between January 2000
and March 2025. The search combined three
setsofkeywords: (i)vocabulary-relatedterms
(“vocabulary acquisition”, “vocabulary
learning”, “vocabulary instruction”); (ii)
terms

context-related (“context-based”,

“contextualised”,  “incidental”,  “input
enhancement”, “learner-generated”); and
(ii1) learner/setting terms (“EFL”, “second
language”, “Vietnam”). Boolean operators
(AND, OR) and truncation symbols were

used to maximise sensitivity.
2.2.2. Inclusion and exclusion criteria

Studies were included if they met
in Table 1.

Peer-reviewed empirical and theoretical

the criteria summarised
studies formed the core corpus for synthesis.
Non-peer-reviewed materials, dissertations,
or reports were not counted among the 45
core studies unless they were used only
as contextual background rather than as

primary evidence.
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Table 1. Inclusion and exclusion criteria used in the systematic review

Criterion

Inclusion criteria

Exclusion criteria

Publication type

Peer-reviewed empirical
studies, theoretical papers,
and systematic reviews
relevant to vocabulary

instruction.

Grey literature, theses,
non-reviewed reports, and
conference abstracts were
excluded from the core

synthesis.

Topical focus

Studies addressing
vocabulary acquisition,
vocabulary instruction,
contextualised learning,
incidental learning,
input enhancement, or

learner-generated contexts.

Studies focused only on

first-language vocabulary,
test validation, or general
language learning without

vocabulary outcomes.

Learner group

School-aged,

university-level, or adult

Participants outside EFL/L2

learning contexts or studies

retention, depth of word
knowledge, comprehension,
communicative use, or

pedagogical implications.

EFL/L2 learners. with insufficient participant
information.
Outcomes Vocabulary learning, Studies that did not

report vocabulary-related
findings or provided
insufficient methodological

information.

Date and language

English-language
publications from 2000
to 2025, with selected
foundational pre-2000
works retained for

theoretical grounding.

Non-English sources not
accessible for review
and publications outside
the time frame unless

foundational.

2.2.3. Screening and selection

The initial search returned 412 records.
After removal of duplicates (n = 78),
334 titles and abstracts were screened
against the inclusion criteria, yielding 96
records for full-text assessment. Following

full-text review, 45 studies met all criteria

116

and were included in the synthesis. The
screening process was documented using a
PRISMA-style flow record, and inclusion
decisions were cross-checked to minimise
selection bias. The flow of records is

summarised in Table 2.
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Table 2. PRISMA-style flow summary for study selection

Stage Number of records Decision/outcome

Identification 412 Records identified through
Scopus, Web of Science,
ERIC, Google Scholar, and
reference-list checking.

Duplicate removal 78 removed 334 unique records retained

for title and abstract

screening.

Title/abstract screening 334 screened

96 records retained for

full-text assessment.

Full-text eligibility 96 assessed

51 records excluded because
they did not meet one or

more inclusion criteria.

Included in synthesis 45 studies

Studies included in the

final thematic synthesis.

2.2.4. Data extraction and synthesis

For each included study, the following
information was extracted: authors and
learner  profile,

year, country/setting,

theoretical framework, instructional
approach, research design, key findings, and
implications. Given the heterogeneity of
designs (experimental, quasi-experimental,
qualitative, and review studies), a thematic
synthesis approach was adopted (Thomas
& Harden, 2008, as cited in the protocol).
Studies were coded inductively and grouped
under four themes—reading-based context,
multimodal  context, learner-generated
context, and Vietnamese EFL context—
which structure the review in Section 2.1.4

and the discussion in Section 3.

2.2.5. Quality appraisal and limitations of
the method

Methodological quality was appraised
informally by considering sample size,
design transparency, and the alignment
between methods and conclusions. As with
any systematic review, the present study
is limited by its reliance on peer-reviewed
English-language sources, which may have
excluded valuable practitioner-oriented or
non-English research. These limitations are

revisited in the discussion.
2.2.6. Quality appraisal and limitations of
the method

Methodological quality was appraised
narratively rather than through a numerical

risk-of-bias score because the included
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works varied in design and purpose. Each
study was examined for four criteria: (1)
clarity of research aim and theoretical
framework; (2) transparency of participant,
context, and instructional procedures; (3)
appropriateness of data collection and
analysis for the stated claims; and (4)
alignment between findings, conclusions,
and pedagogical implications. Studies were
treated as stronger evidence when they
reported clear procedures, adequate learner
information, explicit outcome measures, and
cautious interpretation. This appraisal was
used to weight the thematic synthesis and to
avoid overgeneralising from small-scale or

short-duration studies.

A limitation of this appraisal procedure
is that it does not produce a formal quality
score for each study. Future versions of the
review could include a separate appendix
study-level
which would further improve transparency

listing appraisal decisions,

and replicability.

3. DISCUSSION

3.1. The significance of context-based
vocabulary instruction in EFL settings

Addressing the first research question, the
review confirms that vocabulary acquisition
is an incremental, context-dependent
process (Nation, 2013; Schmitt, 2010),
and that words learned within meaningful
contexts—rather than as isolated items—
become embedded in richer semantic
networks that support both retention and use
(Hulstijn & Laufer, 2001). In settings such

as Vietnam, where grammar-translation
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methods and exam-oriented practices
remain prevalent, the absence of meaningful
contextual input has been identified as a key
obstacle to vocabulary development (Patel,
2010; Le-Thi et al., 2018; T. A. Nguyen
et al., 2023). Context-based instruction is
thus theoretically positioned as a corrective
approach that more closely parallels natural
language acquisition processes (Moody et
al., 2018) and is likely to be relevant to other
high-stakes EFL contexts, such as China and
South Korea, where curricular pressures are
comparable. Contrasting views remain: rote
memorisation may produce rapid short-term
gains under time pressure (Qian, 2002), and
Laufer and Rozovski-Roitblat (2011) have
noted that incidental learning alone yields
limited depth for low-frequency items.
These contrasting findings, however, do
not undermine the value of context-based
that

contextual approaches should be combined

instruction; rather, they suggest

with selective explicit instruction.

3.2 the
effectiveness of contextualised vocabulary

Empirical evidence for

learning

the

question, the thematic synthesis in Section

Turning to second research
2.1.4 provides converging evidence that
context-based instruction produces stronger
vocabulary outcomes than decontextualised
approaches. Reading-based studies
(Pigada & Schmitt, 2006; Hawass, 2019;
[lter, 2019; Van den Broek et al., 2022)
document gains in both incidental and
intentional learning. Multimodal studies

(Rodgers & Webb, 2019; Nie et al., 2022;
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Teng, 2022) extend this evidence to video,
audio, and song input. Learner-generated
and inference-based studies (Zhou & Whu,
2024; Butler, 2020) provide cognitive
and neuroscientific grounding for the
involvement load and depth of processing
arguments. Finally, studies in Vietnamese
EFL settings (Van Vu & Peters, 2020; Duong
et al., 2020; Nguyen & Boers, 2018; Pham
et al., 2024) demonstrate the feasibility and
effectiveness of context-based interventions
in  resource-constrained  classrooms.
Dissenting evidence—such as Laufer’s
(2005) finding of faster immediate gains
from explicit instruction and concerns
regarding cognitive overload in multimedia
(Nie et 2022)—is
best interpreted as identifying boundary

environments al.,

conditions rather than as invalidating the

broader pattern.

3.3. Pedagogical implications for teaching
vocabulary  through  context-based
approaches in Vietnam

the third

review yields

In response to research
the

pedagogical

question, several

implications  specifically
relevant to Vietnamese EFL classrooms.
First, should
integrate authentic input—graded readers,

TED talks, songs, and short videos—

vocabulary  instruction

with focused tasks such as content
retelling, input-enhanced reading, and
learner-generated sentence construction

(Van Vu & Peters, 2020; Nguyen & Boers,
2018; Duong et al., 2020). Second, given
the limited oral fluency typically reported

among Vietnamese learners (Le-Thi et al.,

2018), classroom tasks should explicitly
link receptive learning to productive use, for
example through dialogues, role-plays, and
task-based projects. Third, teacher education
and curriculum design should prepare
teachers to balance incidental exposure with
selective explicit instruction, especially for
low-frequency and academic vocabulary.
Fourth, where digital infrastructure permits,
Al- and corpus-supported tools can extend
authentic input beyond the textbook (Pham
et al., 2024). These implications align
with broader theoretical commitments to
constructivist and communicative language

teaching.
3.4. Limitations of the review

Several limitations of the present review
should be acknowledged. First, the corpus
is weighted toward studies of short-term
vocabulary gains; long-term retention
and transfer to productive skills remain
comparatively under-examined (McKeown
et al., 2018; Hawass, 2019). Second, the
emphasis on reading-based studies limits
insight into productive skills such as
speaking and writing, which are particularly
relevant in Vietnam (Moody et al., 2018).
Third, although multimodal contexts are
increasingly represented, the review has not
fully captured emerging technology-rich
settings (Nie et al., 2022; Godwin-Jones,
2018). Fourth, the Vietnam-focused lens,
while deliberate, restricts generalisability
to other EFL contexts with different
cultural and curricular dynamics (Webb

& Chang, 2015). Finally, the exclusion
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of non-peer-reviewed sources may have

omitted relevant practitioner perspectives.

4. CONCLUSION

This systematic review has examined the
role of context-based vocabulary instruction
in EFL settings, with particular attention to
Vietnam. The synthesis of 45 theoretical and
empirical studies indicates that vocabulary
learning is most effectively supported
when new lexical items are introduced and
consolidated within meaningful linguistic
and situational contexts. Compared with
decontextualised, rote-based approaches,
context-based instruction yields deeper
semantic knowledge, stronger retention,

and more confident communicative use.

The that

incidental and intentional learning are

review further confirms
best treated as complementary rather than
competing conditions. Incidental learning
is supported by rich input from narratives,
multimedia, and conversation, while
intentional instruction sharpens meaning
and form. Together, they constitute the dual

basis of communicative vocabulary learning,

Author Information:

providing learners with the knowledge
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the
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For Vietnam, implications are
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TAM QUAN TRONG CUA HUONG DAN VE TU VUNG DUA
TREN NGU CANH TRONG BOI CANH EFL: MQT DANH GIA
CO HE THONG

Nguyén Huynh Si Tan
Khoa Ngoai Ngit, BPai hoc Phan Thiét, Viét Nam

Tém tiit: Viéc tiép thu tir vieng la mot thanh t6 nén tang trong hoc tiéng Anh nhw mét ngoai
ngit (EFL). Tuy nhién, trong nhiéu boi canh EFL, bao gom Viét Nam, viéc day tir vieng van
con phu thuoc nhiéu vao ghi nho roi rac, lam han ché kha nang luu giit, do sau cua tri
thire tir vieng va nang liwc sir dung giao tiép. Nghién civu ndy nham xem xét vai tro va hiéu
quda cia day tir vung dya trén ngir canh, dwoce hiéu la viéc gidi thiéu, luyén tdp va ciing c6
don vi tir vung trong cdc ngir canh ngon ngit xdac thuc nhw van ban, hoi thoai va tai liéu
da phwong tién. Trén co sé phiwong phdp danh gid hé thong dinh huwéng theo PRISMA,
nghién ciru tong hop 45 céng trinh Iy thuyét va thue nghiém dwoc cong bo trong giai doan
2000-2025 tir cdc co sé dir liéu Scopus, Web of Science, ERIC va Google Scholar. Két qua
cho thdy day tir vieng dwa trén ngit canh hé tro ca hoc ngau nhién va hoc c6 chii dich, ting
cwong hiéu biét ngit nghia va dung hoc, dong thoi cdi thién kha ndng ghi nhé ldu dai so
V6i cdch hoc tir vieng tach roi khoi ngiv canh. Vé mdt sw pham, nghién ciru nhian manh gid
tri ciia ngit canh do nguoi hoc tao ra, doc cé tang cuwong dau vao va tai nguyén da phwong
tién trong viéc chuyén doi day tir vieng theo huéng giao tiép, ldy ngueoi hoc lam trung tam,

ddc biét doi véi Viét Nam va cac boi canh EFL twong déng.

Tir khod: day hoc dua trén ngiv canh, danh gid hé thong, hoc ngdu nhién, ndang lic giao

tiép, nguoi hoc EFL, tiép thu tir vieng

Thong tin tac gia:
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SOKOTO CALIPHATE’S EXPERIENCED OF THE REPEATED
BREAKING OF PEACE ACCORDS (AMANAH) BY STATES AND
GROUPS AND CONSEQUENT ESCALATION OF CRISES (WARS)

Tambari Abbas Bashar

Department of Islamic Studies, Faculty of Arabic and Islamic Studies, Usmanu Danfodiyo University,

Sokoto, Nigeria

Abstract: It is important to divulge correct views on how Muslims and Islamic states
demonstrate peace in their cordial relationships with non-Muslims in their domains.
Muslims tend to live in peace with others provided the other party complied, and they
also try to engage in defense whenever the other party try to attack them. Acts of killing
and unprovoked attacks on non-Muslims are not welcomed in true Islam. In this vein,
the objective of this paper was to explore some betrayal of trust (Amanah) experienced
by Sokoto Caliphate in its early course as perpetrated by its hosts. Sokoto Caliphate
was an Islamic state in West Africa (Northern Nigeria, Niger, Cameroon, and Chad) that
was formed based on revivalism methods of social change by Usmanu Danfodiyo and
his students and followers. In the course of that social intervention, the members of the
Sokoto Caliphate were resisted, and fought;, many among them were killed through battles
and rampage wars. They rose for self-defense and made some treaties (trust) with several
groups or states in West Africa. However, many of the states or groups betrayed the trust
(treaties) or Amanah. Thus, this paper explored some major peace deals or treaties and
the repeated breaking of peace accords by the second party. Some of the key instances are:
Sarkin Gummi s false peace deal and subsequent attack on Muslims at Kirare, Azbinawa s
betrayal, Gobir, and Kebbi’s collusion and attacks on Muslims, Usman Masa's broken
promise and alliance with enemies. This paper found that the basis of Islamic revivalism
is educating the public, and anyone can join Islam or live within Amanah (peace deal or
treaty). Whosoever broke the peace deal by attacking Muslims or colluding with enemies,

the trust (Amanah) is set-aside.

Keywords: Battle, Gobir, Sarkin Gummi, Sokoto Caliphate, trust (Amanah) or peace deal,

Usmanu Danfodiyo, wars

1. INTRODUCTION and ‘Uthman Dan Fodio and others in

Central Sudan. Those famous figures did

Kameche et al. (2025) -elucidated

that “Africa has witnessed several great all their utmost in awakening their people

from their long deep sleep and teaching

reformers and outstanding revivalists

throughout history, such as: Abdelkarim
Al-Maghili, Ibrahim Musa, Ibrahim Sori,

Sulaiman Bal and others in Western Sudan

and preaching as well as fighting illiteracy,
ignorance as well as the darkness which

reigned for years among their communities.
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Through their movements, they managed
to carry out reformation, revivalism, and
enlightenment, as well as succeeded in
founding caliphates, sultanates or emirates.”
Among the major reformers was a man

known as Shehu Usmanu Danfodiyo.

Shehu had lived in the Hausa state of
Gobir with an aim that was implemented
to teach Muslims and the public about the
wajib (compulsory injunctions) of Islam.
Shehu spread the knowledge of Islam and
education to the scholars (Amanambu &
Umuobia, 2017; Oladipupo et al., 2025). He
made it a habit of going out every Friday's
night to deliver preaching lectures. In-line
with this, people attend to his sessions in
uncountable numbers. Shehu also goes out
after Asrprayer to deliver lectures to teachers
and students. He authored some literatures
that he utilized for teaching purposes. To
convey Islamic messages, Shehu had to go
out of Dagel to villages, states (nations)
such as Kebbi, and Zamfara, severally
and return to Dagel (his hometown). This
culminated to the spread of true scholarship,
and knowledge, and attracted the public
sympathy. Therefore, the majority of the
scholars and kings (and administrators) of
Sudan (West Africa) are envying Shehu
for his successes. They have to envy him
because; their administration and practices
are in total conflict with the ideologies of
true Islam (Abdussalam, 2016; Oladipupo
et al., 2025). Despite the plainly overt envy
they expressed against Shehu, he had never
confronted them; rather he respects them,
and treaded softly about them (Chafe,
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1999). However, they cannot condone social
and religious revivalism anymore as it is an
unpardonable threat to their rule or power
or influence. The kings and teachers made
some resolutions to overthrow the Muslims
and Shehu, so that their norm of corrupt
practices, heavy taxation, wrongdoings,
and polytheism would persists (Sayudi
& Boyd, 1974; Rufai, 2019; Adam, 2023;
Jada et al., 2025; Musa & Sule, 2025). Then
Sarkin Gobir Nafata made the following

announcements:

* Banning anyone from preaching except
Shehu

* Banning anyone from entering Islam,

except those who inherited it.

* People who don’t inherited Islam from
parents or forefathers shall revert to

traditional religion of forefathers

* Banning anyone from using turban and
Hijab (by women or girls) (Abdussalam,
2016; Shuni & Dagimun, 2022).

However, Amanah means trust literally.
Allah SWT disclosed that: Verily! Allah
commands that you should render back
the trusts to those whom they are due!
Qur’an:4,58.

Islamically, Muslims are expected to be
identified by the trust (4dmanah) according
to the options given by Qur’an and Sunnah
(Shuhari et al.,, 2019). Moreover, the
word Amanah was literally brought from
al-Amin, meaning ‘“‘secure” or preserved
against violation or violence or harm. It is

duty of man to exhibit Amanah in dealing
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with God, man, and environment as well
(Shuhari et al., 2019). Allah SWT says:

Indeed, We offered the trust to the
heavens and earth and the mountains, and
they declined to bear it; but Man bears it.
Qur’an:33,72.

the

relevant to Thimmah, which also means

Strikingly, term Amanah s
a certain covenant or promise, whereby
Islamic state gives care and protection
to non-Muslims, if they abide by the
(Adegoke, 2020).
Sokoto Caliphate is an Islamic state
in the 19" century black land (West
Africa, Hausaland) that treats Shariah

and

signed compact

as supreme, therefore, accord
human care, dignity, and protection to
it’s citizens and the non-Muslims under
Shariah (Adegoke, 2020). Therefore, any

non-Muslims have the following options:

« Join Islam peacefully after been educated

on Islamic mission

* Join Islam after been subdued and it
is optional. Conquering any state or
person does not mean he must join
Islam, but he can remain in his religion
and simultaneously take -off his hands

from harming Muslims.

e Remain in the non-Islamic belief, but
most operate within Amanah pack.

Breaking Amanah results to war.

In this vein, the main objective of this
paper was to explore some betrayal of trust
(Amanah) faced by Sokoto Caliphate in its

early course as perpetrated by its hosts.

Objectives of the study

The specific objectives of this study are

as follows:

* To identify some major breaches of
Amanah perpetrated by non-Muslims
upon the Muslims of Sokoto Caliphate

during the era Shehu’s revivalism

* To indicate that breach of Amanah
done by non-Muslims (or their states)
lead to escalation in military conflict

(crises or wars)

* To signify that non-Muslims live
unharmed and un-attacked by the

Muslims provided there is Amanah

* To indicate that Muslims took measures
for self-defense after the breach of

Amanah by the non-Muslims

2. LITERATURE REVIEW

Under this section of literature review
some terms are to be clarified to avoid
misconceptions. The terms are appreciated

as follows:

2.1. Sokoto

Presently, Sokoto is the capital of
Sokoto state. Historically, Sokoto was
the capital of Sokoto Caliphate that was
led by Shehu Usmanu Danfodiyo. The
Sokoto city began like small dwellings
of settlements (before the establishment
of Sokoto Caliphate) and alter after the
reformation (jihad) led by Shehu, Sokoto
was converted as the capital; in 1809 after
the defeat of Hausa kings (kingdoms such
as Gobir), It was Caliph Bello that settled
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at Sokoto in 1809, and later Shehu (in
1815) joined him (Kaura, 2009).

2.2. Caliphate

Caliphate is an English term that was
derived from Arabic word, referring to
succession or office of the caliph or Caliphate
orviceroyship. Islamically, the word caliphate
refers to a system of governance chaired by
a caliph (after the passing of Apostle SAW).
The system of caliphate is run under the
guidance of Islamic law. After the passing
of Muhammad (SAW), the
leaders are caliphs (such as Abubakar, Umar,
Uthman, Aliyu, and Al-Hassan) and this has

been copied to many Islamic governments

successive

formed by Muslim revivalisms (reformists)
around the globe (Kaura, 2009). Here, after
defeating the government of Hausaland
(comprising of kingdoms such as Gobir,
Zamfara, Katsina, etc) an Islamic system of
governance was installed by Shehu. Shehu
or his students (in 18-19" centuries) refused
to call it “Sokoto Caliphate” rather the term
was coined by scholars of this century (21
century) in order to describe an Islamic
state led by Shehu’s reformation of Islam in

Hausaland and beyond.

2.3. The beginning of Shehu’s revivalism

in Hausaland

Shehu emerged when the Hausaland
(kingdoms such as Gobir, Kebbi, Zamfara,
Kano, Katsina, Adar, etc) are plunged in
the pool of ignorance by the inhabitants
(Azembeh, 2024; Bala & Mukhtar, 2025).
Most of the inhabitants at that time were

ignorant about their faith and acts of worship,
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especially the kings and policy makers
(power brokers). Only few inhabitants of
the land are aware and practicing true form
of Islam. Therefore, this inspires Shehu to
embrace learning, teaching, and preaching,
and revivalism (Johnston, 1967; Sheriff
& Altine, 2018). At younger ages, Shehu
learn the required sciences necessary
for preaching and revivalism and started
his work. He taught during the day in his
home Dagel (located in the Gobir nation or
state), travel to nearby towns and villages
for preaching and teaching sessions, until
he travelled to other states (nations) such
as Zamfara, Kebbi, etc (Kameche et al.,
2005). He utilized multiple languages
(Arabic, Fulfulde,

teaching ideas, to disperse his message.

Hausa, etc), simple
He confronted polytheism, bad cultures,

extremism, illiteracy, corruption, and
wrongdoings through writing, teaching,
preaching, and advocacy (Kameche et al.,
2025). Along the course people trooped to
him and the government decided to curb
him by propelling some decrees that prevent
people from joining Islam or practicing true
Islam. They also launched an attack in the
day of Ramadan against Shehu’s people
(at their migratory post in Gimbana near
Kebbi) killed many scholars and destroyed
books and slates. For the sake of avoiding
military conflict, saving self and religion,
Shehu and his Muslim followers decided to
migrate to a place dented as Gudu (which
was not part of Gobir or Kebbi) (Gokaru
& Hamid, 2019; Gurori, & Garba, 2026).

However, Sarkin Gobir (the leader of Gobir
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kingdom) decided to halt Shehu’s mission
by gathering his allies and armies (from
Hausa king) and meet with Muslims to
battle at Tafkin Kwato near Gudu. At the
end Muslims won the battle and Sarkin
Gobir fled with some of his armies (Farid,
2005; Chafe, 1999; Sherift, 2016).

3. RESULTS AND DISCUSSION
3.1. Attack on Gimbana

Gimbana is a town made through
migration of Abdussalam. Gimbana is
outside the nation of Gobir, and it is situated
near the nation of Kebbi. The reason for the
formation of Gimbana was a migratory move
conceived by Abdussalam (a Hausa by tribe,
and student of Shehu) who was wealthy,
but decided to run away from maltreatment
meted on him by Sarkin Gobir Nafata.
Because of the kindness of Abdussalam a
lot of Gobir people decided to join him, and
in turn the rise of Gimbana. When Yunfa
ascended the throne as Sarkin Gobir, he
decided to use the wealth of Abdussalam
(to empower his administration) therefore
asked him to return to Gobir. Abdussalam
sought Shehu’s permission on what to
implement, but Shehu said “I will not order
you to return to Gobir or stay back, because
I have no power to insulate you against any
Abdussalam
decided not to return to Gobir, and he was

consequences”. Therefore,
ambushed in the day of Ramadan. The
Gobir army despised the Islamic books by
walking on them. However, Abdussalam
and his households managed to run and
evade in a village belonging to some Fulani.

In this vein, Sarkin Gobir asked them to

surrender them, but they said “We will not
concede. They are our Muslim brothers
and we would never surrender them to you
(Sayudi & Boyd, 1974).

Uninformed, the Sarkin Gobir rampaged
the Muslims town known as Gimbana. They
attacked the city during Ramadan, in the
daylight, and killed a lot of people (scholars,
and Huffaz) and destroyed Islamic books
and instruction (learning) slates (Alluna).
Then, they passed through Dagel and
proclaimed that, the next attack would be
on Dagel. This triggered, some Muslims
to snatch the captives from Gobir army
and freed them, an action that angered the
Gobir more (Sayudi Boyd, 1974; Shuni &
Dagimun, 2022). Later, Shehu asked them
to rescind from that, but Sarkin Gobir had
already informed that he will attack Dagel.

3.2. Shehu's Migration to Gudu

The reasons for the migration of Shehu
and other Muslim faithfuls (followers) were
conveyed by Shehu (Sheikh) Abdullahi
(Shehu’s brother)

aL-warakat in as follows:

in his book Tazyin

After we had come to the terms that, the
kings and their supporters are frightened
by the development (increase in Shehu’s
followership and religious awareness) and
an increase in literacy there is manifest
of hostility displayed against Shehu and
the Muslims by the kings. They started
threatening the Shehu and hos followers
(Jamaah) that they would conquer and
uproot them, and disallowing wearing

of Hijab and Turban for Muslims. Some
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Jamaah; particularly the Abdussalm and his
group felt threatened and left for a migratory
point known as Gimbana. Then Sarkin
Gobir (the king or Sultan of Gobir) sent for
them to retreat, but they decline. Also, the
king sent for Shehu and intended to set him
(and his entourage) ablaze, but Allah SWT
disallowed. Then, the king sat and echoed
that, he does not have any foe as worse
as them (Shehu and his followers). Shehu
asked the entourage (Malam Abdullahi,
and Ummaru Alkammu) to conceal this
happening and they did. After this, the king
sent troops and attacked Gimbana. Muslims
were killed, some were taken as captives,
some were dispersed, and wealth was carted
away. Thus, the Sarkin Gobir threatens the
Shehu and his followers. He asked Shehu to
depart Dagel only with his family, but Shehu
insisted that he will leave with the Muslims.
This triggered the plans for migration, but
Sarkin Gobir sent for the second time that
Shehu shall desist from leaving. Shehu was
not sure of their safety if they stay, therefore,
migrated to Gudu (a place that is not in the
Gobir or Kebbi territory). As a result, the
king asked his followers (governors for
instance) to kill, maim or capture anyone
Sarkin  Gobir

Yunfa gathered his armies (including,

migrating. Additionally,

Turaeg, Fulani, and Nubba) heading to
Gudu to uproot the Muslims. At Gudu, the
amalgamation armies were defeated by the
Muslims (in the name of Allah SWT).

In a nutshell, after the ambushed led by
Sarkin Gobir and the destruction perpetrated
by his army on Gimbana (a Muslim city), he
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writes to Shehu asking him to leave Dagel
because he had planned to attack it. However,
Shehu insisted that, he will leave but along
with the Muslims populations loyal to him.
Therefore, Sarkin Gobir secondly writes
to Shehu regretting his actions and asking
him to stay. Therewith, Shehu sought for
his permission and leave for Gudu (an area
that is not within his jurisdictions). The
migration of Shehu to Gudu was perpetrated
on 21* February 1804 (equivalent to 1213,
10" Zulkida) through the augmentation of
Malam Agali Ba’azbine and his comrades
(from the Azbinawa clan). Equally, Agali
helped a lot of people to migrate to Gudu,
because Gobirawa had been killing,
maiming and imprisoning all Muslims (on
sight) (Sayudi & Boyd, 1974).

3.3. Serial Reneging of Amanah against
the Muslims

To

Muslim keeping to promises and accord is

every practicing and devoting

a paramount duty, irrespective of whether
the parties involved are Muslims or not,
Muslims most abide by the regulations,
until when other party renege their promises
or treaties (Farid, 2005). At this juncture,
some of the promises (Amanah) or peace
accords broke by the enemies of Islam will

be broached as follows:
3.3.1. Sarkin Gummi broke the Amanah

After the battle of Kwato that led to the
defeat of Sarkin Gobir (and his allies, such
as Sarkin Gummi) and consequently some
of the survivors including Sarkin Gobir and

Sarkin Gummi fled and made a stay -over



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (14 pages)

at Chimmola (from Gudu). Thereafter,
Muslims traced them, that is why Sarkin
Gobir fled to Alkalawa. Sarkin Gummi
(after being informed that the Muslims are
on their way to Chimmola) also decided to
move, but he was traced and founded by
the Muslims. The meeting of the Muslims
and Sarkin Gummi led to a battle at place
known as Kirare (near Goronyo Town).
After series of battles, and rotated victory
(between Muslims and the foes), the foes
(Sarkin Gummi and his army, along with the
enforcement sent by Sarkin Gobir) sought
for “peace” Amanah and they were granted.
However, immediately after the departure
of Muslims, the enemy (foes) decided and
killed some Muslims that delayed their
departure. This is probably the pioneer act
of renege to promises and dissolution of
peace accord exhibited by the non-Muslims
(Sayudi & Boyd, 1974).

3.3.2. Breaking the Amanah at Zazzau

From Gudu, Shehu decided to move
to Magabchi (Yabo). It was at Magabchi
that, letters were written and dispatched
to the kings (Sarakuna) of Hausa nations,
by Shehu seeking their support, and
explaining to them the actual intension
of Shehu against the blackmail dissipated
by his foes. Among the kings, it was only
Sarkin Zazzau that accepted the call of
Shehu, but his people refused to follow.
Sarkin Zazzau had to fight his people,
and after his death, they returned to their
footsteps, and raged a lot of maltreatment
upon the Muslims. This is the virtually,
another form of setting aside to the “peace

deal or Amanah” by the Zazzau people by
subjecting Muslims to torture (Sayudi &
Boyd, 1974).

3.3.3. The Major move by Sarkin Gummi
to make peace between Shehu and the
Sarkin Gobir and its fall

Shehu and his people decided to return
to near Alkalawa (from Magabchi, Yabo)
in order to have access to defeating the
city, so he dwelled at Sifawa, and then
Sokoto. Thereafter, troops were dispatched
to make prior cleanup before approaching
the real target (Alkalawa). It was at this
juncture that Sarkin Gummi (who was
then still dwelling at Chimmola) sent to
Shehu asking for “peace” and expressing
his intentions to reconcile Shehu and
Sarkin Gobir. Sarkin Gummi disclosed
that the power of Shehu is above them.
Therefore, Sarkin Gummi influenced
Sarkin Gobir to send his Waziri for that
cause to Shehu, and he did. Galadima was
the ambassador (emissary) sent by Sarkin
Gobir to Shehu (at Sokoto), and expressed
the regrets about whatsoever had occurred,
and promised that, Sarkin Gobir is ready
to abide by all requests of Shehu Usmanu
Danfodiyo. When Galadima return Shehu’s
message (reply) that, Shehu is ready to
receive Sarkin Gobir in-person for the
finalization of the peace deal or Amanah
at Sokoto, the ministers of Sarkin Gobir
prevented him from going and that was the
halt (dissolution) of the “peace deal” and
causing further fights and crises (Sayudi &
Boyd, 1974).
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Figure 1. Migratory site at Magabchi (Yabo); Source: (Sayudi & Boyd, 1974)

3.3.4. Azbinawa renegedtheir peace "Amanah

Some certain groups of Azbinawa decided
to meet with the Muslims (after the return
of Shehu and his people near Alkalawa)
and pledged their loyalty. Therefore, they
accompanied the Muslims to Alkalawa
and decided to be part of the troops that
attempted to open (defeat) Alkalawa.
However, after that attempt which failed, the
Azbinawa groups returned to their homes,
and launched several attacks upon the
Muslims households (children and wives of
the Jamaah Muslims). This forced Waziri
Abdullahi to make a return to Kirare (where
the households of the Muslims are dwelling)
in order to protect them against the invaders
(Azbinawa and the likes). After the return
of Abdullahi, Shehu, and others decided to

travel to near Alkalawa again in another bid
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aimed at opening it. At this moment, the
Azbinawa decided to additionally send a
letter informing the Muslims that they will
support them; while on the other hand they
had already joined hands with the Gobirawa
trying to pool resources with a bid to fight
the Muslims. The plan of Azbinawa to
beguile the Muslims using a false request
of Amanah and loyalty became open later.
After the Azbinawa and Gobirawa pooled
certain resources and accomplished their
preparations, they resurfaced at Tsuntsuwa
and a fierce battled was recorded. The battle
of Tsuntsuwa lead to the martyr (Shahadah)
of about two thousand Muslims, out of
which two hundred were memorizers of
Qur’an and Sunnah; therewith, chief Imam
Muhammad Sambo, Saadu Maituta, were

among the Muslims that passed away. After
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the battle of Tsuntsuwa, the Muslim moved
to Barayar Zaki, a place that is about 4 mils
away from Alkalawa and settled. Indeed,
it is a strategy to move near the Alkalawa
to take the battle to the home of Gobir,
despite the causalities suffered at Tsuntsuwa
(Sayudi & Boyd, 1974).

3.3.5. Reneging Amanah at Zamfara

Upon series of unsuccessful attempts
by Muslims (Shehu and followers) to open
Alkalawa, coupled with causalities (suffered
by both sides), food insecurity, alliance
between Gobir, Azbin, and Gummi (with
the objective of uprooting the Muslims)
(Azembeh, 2024); the Muslims decided
to migrate to Zamfara. This was possible
because Zamfara is the enemy of Gobir
(as of then), this help the Muslim to get
permission to inhabit at Zamfara. Albeit, the
Muslims in Zamfara live symbiotically with
the host (Zamfara people), there are some
certain benefits or advantages to the revival

movements, as enumerated here:

* Having an opportunity to live peacefully
with Zamfara and the distance make it

difficult for the enemies to reach them

* Having an opportunity to battle with

Sarkin Gummi and his domains

* Having an opportunity to amend food
insecurity through farming (a fertile

Zamfara land), and obtain foods through

battling (with Gummi for example) and
Kebbi (for the Muslims obtained the
largest war spoils after defeating Sarkin
Kebbi Hodi, who fled)

* Having a room to dispatch troops to

other places, more especially, Katsina.

Furthermore, the unfortunate event that

led to the break with Zamfara is as follows:

However, some poor people from the
followers of Shehu decided to unlawfully
attack some villages within the domain of
Zamfara. This is the unfortunate thing that
happened unknown to Shehu, and angered
Sarkin Zamfara. After being informed,
Shehu asked the perpetrators to return all
what they had collected from Zamfara
villages and Shehu specifically apologized
to Sarkin Zamfara. It is well-known that
no life was lost. However, it came to the
knowledge of Muslims that, Sarkin Zamfara
had move-on and made an alliance with
Gobirawa and Azbinawa (the enemies of
the Muslims). Muhammad Bello decided
to meet and discuss with the king (Sarkin
Zamfara) but he refused to grant Bello
audience. Thus, the Muslims had no other
option than to lawfully attack the domains
of Zamfara onward. Sarkin Zamfara was
defeated, and Kanoma was battled, as
consequences of this recent breakage
between Zamfara and Sokoto Caliphate
(Muslims) (Sayudi & Boyd, 1974).
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3.3.6. The reneging of Amanah by Usman Masa

Usman Masa is a brother to Sarkin
Kebbi Hodi, he followed the Muslims from
Zamfara to the attacks at Alkalawa, aiming
to open (conquer) it. After unsuccessful
attempts to open Alkalawa, Usman Masa
was installed as Sarkin Kebbi after defeating
the Kebbi army, and the fled of Sarkin Kebbi
Hodi. Later, Usman Masa joined hands with
Gobir, Azbin, and Kabawa (his subjects, and
relevant lands such as Yawuri, and Dandi)
to launch a battle at the Muslims doorstep at
Gwandu. This is the successful breakage of
any alliance or Amanah with the Muslims.
A fierce battle between the Muslims (at
Gwandu) and the foes (Azbin, Gobir, and
Kebbi) was ensured, leading to the fleeing
of the foes. The Muslims followed them
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to a place known as Gumbai (an abode of
Usman Masa). It is important to state that,
Usman Masa joined the enemies (Azbin and
Gobir) to fight the Muslims at the battlefield
at Alwasa. However, he was cut and killed
by the Muslims at a place known as Sawwa
(Sayudi Boyd, 1974).

3.3.7. Amanah with Argungu

There was a signed peace deal between
Argungu and Muslims, but the Argungu
decided to boycott it. Resultantly, Shehu
instructed that “their Amanah” would be
set aside, therefore, several battles were
ensured, and at the end another Amanah
was given to them (Sayudi Boyd, 1974).

3.3.8. Latest Amanah
After the fall (defeat) of Alkalawa, the

categories of people living in the domains
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of Sokoto Caliphate fall within these
lines: a. The Muslims who are happy,
and it is the responsibility of the state
(government) and citizens to protect their
lives, wealth, and health. b. The completely
(absolutely) non-Muslims who are unhappy
the

(because the Gobir and Hausa kings had

(disappointed) about development
fall, and an Islamic state has taken over),
and repented, and are protected by the
Islamic law to live like that first category
stated The

completely (absolutely) non-Muslims who

(pure Muslims) above. c.
refused to repent (convert) to Islam, but
are under Amanah. This group will never
fight Muslims, and Muslims in turn will
bilaterally not fight them. The wealth and
lives of these groups are protected under
the Islamic law. However, they pay the
due revenue (Jizyah) and relations to the
Muslims state (Sayudi Boyd, 1974; Dan
Fuduye, 1998; Farid, 2005; Kuara, 2009;
Abba et al., 2017).

4. CONCLUSION

The repeated breaking of peace accords
Sokoto

Caliphate was a major thing that escalated

(Amanah) by parties against

the conflicts between Sokoto Caliphate

and its foes. The first line of aim of Sokoto

Caliphate was educating the public, so that
social change is taken-up. In the course of
this social intervention, the Caliphate actors
faced a lot of opposition including wars
and battles; in an attempt to protect their
religion, souls, and properties, and have
peace they signed trust (Amanah) packs,
but their opponents serially broke their
trust. This has led to war. Therefore, for any
crises to lessen there must be adherence to
trust (Admanah) peace accords. Amanah is a
crucial concept in Islam, emphasizing trust,
security, and protection. In the context of the
Sokoto Caliphate, Amanah referred to the
peace deal or covenant between Muslims
and non-Muslims, ensuring mutual respect,
protection, and coexistence. Key aspects
of Amanah in the Sokoto Caliphate is
delineated as protection of life, wealth, and
health for Muslims and non-Muslim; therein,
non-Muslims’ have the options to join
Islam, remain non-Muslim with Amanah,
or face consequences. Non-Muslims under
Amanah have to pay Jizyah, maintain
peaceful relations, and avoid harming
Muslims; and breaking Amanah results in
war. The Sokoto Caliphate’s approach to
Amanah demonstrates its commitment to

justice, tolerance, and peaceful coexistence.

137



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (14 tran&)

Author Information:
By Tambari Abbas Bashar, Department of Islamic Studies, Faculty of Arabic and Islamic Studies,
Usmanu Danfodiyo University, Sokoto, Nigeria

Email: jatauinitiative@gmail.com

Article Information:
Received: February 20, 2026
Revised: June 4, 2026
Accepted: June 7, 2026

Note

The author declares no competing interests regarding this article.

REFERENCES

Abba, A., Jumare, [.B., & Aliyu, S.S. (2017). Sultans of Sokoto: A biographical history
since 1804. Kaduna: Arewa House, Centre for historical and Research, Ahmadu Bello
University,Zaria, Kaduna.

Abdussalam, LK. (2016). War and diplomacy in 19" century West Africa: Analyzing the
Sokoto jihad from the perspective of diplomacy. International Journal of Humanities
and Social Science, 6(6),41-48.

Adam, A.L. (2023). The intellectual legacy of the Sokoto Caliphate and it’s contemporary
significance. International Journal of Advances in Engineering and Management,
5(3),1332-1337.

Adegoke, K.A.(2020). Dhimmah contract. in Sokoto Caliphate of Nigeria and contemporary
challenges. Islamic University Multidisciplinary Journal, 7(2), 150-158.

Amanambu, U.E. & Umuobiala, 1. (2017). Historicizing the extant remote causes of
the Usman Danfodios 1804 jihad: A lesson for the Nigerian contemporary leaders.
Igwebuike: An African Journal of Arts and Humanities, 3(3),1-16.

Azembeh, [.J. (2024). A comparative study of Shehu Usman Danfodio of Sokoto and Shehu
Al-Amin El-Kanemi of Borni. Jos Journal of Religion and Philosophy, 5(1), 191-206.

Bala, A.M. & Mukhtar, A. (2025). An Appraisal of Religious, Political and Socio-Economic
Situation of Sokoto before 1804 Jihad. In Global Journal of Research in Humanities
& Cultural Studies (Vol. 5, Number 3, pp. 28-34). https://doi.org/10.5281/
zenodo.1544622

Chafe, K.S. (1999). The state and economy in Sokoto Caliphate: Policies and practices in
the Metropolitan districts (180-1903 AD). A PhD Thesis submitted at Ahmadu Bello
University Zaria, Nigeria.

138



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (14 pages)

Dan Fuduye, S.U. (1998). The revival of the Sunna and destruction of innovation by Shehu
Uthman dan Fuduye. Translated by Abu Alfa Umar Muhammad bin farid. wwww.
siiasi.sankore.org.

Farid, S.F. (2005). Zaman ‘n-Nasaara ‘The Hour of the Christians ‘African Muslim
Resistance to European Colonialism. Sankore Institute of Islamic - African Studies
International. www.sankore.org/www.siiasi.org.

Gokaru, S.U. & Hamid, A.F. (2019). The movement of uThman bin Foduye in the Sokoto
Caliphate in Nigeria: An examination of the Malacca Sultanate in spreading Islam in
the Malay World. Tawarikh Journal of Historical Studies, 11(1),15-28.

Gurori, N.A. & Garba, N. (2026). An appraisal of historical background of the Sokoto
jihad leaders and women’s position in the Caliphate. Global Journal of Research in
Education and Literature, 6(1), 22-28.

Jada, U.A., Shehu, M., Bello, Z., Abdullahi, B. & Buhari, (2025). Derangement in Islamic
systems in the legacy of Sokoto Caliphate: The effects of colonialism on education
and leadership. Kashf Journal of Multidisciplinary Research, 2(1),1-16.

Johnston, H.A.S.(1967). The Fulani empire of Sokoto. London. Ibadan. Nairobi Oxford
University Press, 312p.

Kameche, M., Chorfi, F., & Ahmad, M.B. (2025). Some aspect of Islamic revivalism made
by Sheikh Uthman Dan Fodio (1754-1817). International Journal of Research and
Innovation in Social Science, 1X(X),6857-6867.

Kaura, J.M. (2009). Sokoto Caliphate literature in the context of the 19th century jihad in
Hausaland: A reflection on the contemporary relevance and challenges. Being the text
of the 9" Inaugural Lecture of Usmanu Danfodiyo University Sokoto.

Luwa, A.B. & Musa, M. (2013). Decorating pages with some of my poems by Sheikh
Abdullahi Bn Fodiyo (Translated). Iqra Publishing House, Gusau, Nigeria.

Musa, S.A. & Sule, M. (2018). Historical significance of the last five chapters of Bayan
Wujub Al- Hijra of Shaykh Usman Bn Fodio. International Journal of Humanities and
Social Science Research,4 (6),25-29.

Oladipupo, A.A., Lateef, R.A. & Adebimpe, A.R. (2025). Impact of Islam on precolonial
diplomatic relations between Sokoto Caliphate and neighboring states. NIU Journal
of Humanities, 10(4), 229-240.

Rufa’i, M.A. (2019). The role of Muhtasib in the Sokoto Metropolis. International Journal
of Humanities and Social Science Research, 5(3),134-138.

Sayudi, S. & Boyd, J. (1974). Infakul Maisuri Na Sarkin Musulmi Muhammadu Bello.
Fassara atakaice. Zaria, Nigeria: Northern Nigerian Publishing Company Limited.

Sheriff, V.F. & Altine, Z. (2018). The struggle of Shaykh Uthman Bn Foduye in reformation
of faith and social vices among the people of Gobir Kingdom: a critical analysis.

139



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (14 tran&)

Saudi Journal of Humanities and Social Sciences, 886-891.

Sheriff, V.F. (2016). Transformation of Sokoto Caliphate by Sheikh Usman Danfodiyo: A
social thought perspectives. International Journal of Humanities and Social science
Innovation, 5(8), 41-47.

Shuhari, M.H., Hamar, M.F., Basri, H.N.H., et al.(2019). Concept of al-Amanah
(trustworthiness) and al-Masuliyyah (responsibility) for humans character from ethical
Islamic perspective. Journal of Legal, Ethical and Regulatory Issues, 22(s1), 1-5.

Shuni, M.D. & Dagimun, M.U. (2022). A Religious and Political Significance of the
five fundamental Demands of Shaykh Uthman Bn Foduye from Bawa Jan-Gwarzo.
Al-Risalah, 13 (2), 431-443.

140



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (6 pages)

LOI CAM ON
ACKNOWLEDGEMENT

Chung t6i xin chan thanh cam on su ¢ van, hd trg va nhitng dong gop gia tri cla cac
chuyén gia va nha khoa hoc ddi v&i Tap chi Khoa hoc Truong Pai hoc Phan Thiét:
We express our sincere gratitude for the advice, support, and valuable contributions

of the esteemed experts and scientists to the University of Phan Thiet Journal of Science:

GS.TSKH. NGND. Banh Tién Long — Chu tich H6i Bién tap Cong trinh Khoa hoc
Cong nghé Vi¢ét Nam; Chu tich Hoi déng Gido su Nha nude Lién nganh Co khi; Uy vién
Hoi dong Gido su Nha nudc Viét Nam

Prof. DSc. Banh Tien Long — President of Vietnam Association of Science Editing;

President of the National Council for Professorship in the Interdisciplinary Mechanical
Engineering, Member of the Vietnam State Council for Professorship

GS.TSKH. Nguyén Minh Tho — Khoa Héa hoc, BO mén Hoa hoc Luong tir va Hoa
ly, Pai hoc KU Leuven, Vuong qudc Bi; Truong phong thi nghiém tinh todn va mé
phong hoa hoc (Lab CCM), Truong Pai hoc Van Lang, Viét Nam

Prof. Nguyen Minh Tho — Department of Chemistry, Division of Quantum Chemistry

and Physical Chemistry, KU Leuven University, Belgium, Head of Laboratory for
Chemical Computation and Modeling (Lab CCM), Van Lang University, Vietham

TTUT. GS. TS. Tran Cong Luan — Hiéu Truong Truong Pai hoc Tay Do, Can Tho,
Viét Nam

Prof. Dr. Tran Cong Luan — Rector of Tay Do University, Can Tho City, Vietnam

GS. TS. Nguyén Thanh Phwong — Bi thu Pang uy va Chu tich Hoi dong trudong
- Trudng Pai hoc Can Tho; Uy vién Uy ban Khoa hoc Cong nghé va Mbi trudng cia
Quéc hdi, Viét Nam

Prof. Dr. Nguyen Thanh Phuong — Secretary of CTU Party Committee and Chair of
CTU Board of Trustees, the National Assembly (NA) Committee on Science, Technology

and Environment, Vietnam

141



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (6 tran&)

PGS. TS. Nguyén Viét Bing — Giam ddc chuong trinh dao tao Nganh Kinh doanh
s6, Khoa Quan tri, Truong Pai hoc Kinh Té Tp.HCM, Viét Nam

Assoc. Prof. Dr. Nguyen Viet Bang — Director of Digital Business Program, Lecturer
at Faculty of Management, University of Economics Ho Chi Minh City (UEH), Vietnam

PGS. TS. Phuée Minh Hiép — Phé Vién trudng phu trach Vién Sau dai hoc, Truong
Pai hoc Tu thuc Quéc té Sai Gon, TP. H6 Chi Minh, Viét Nam

Assoc. Prof. Dv. Phuoc Minh Hiep — Deputy Director in charge of Graduate Institute,
Saigon International Private University, Ho Chi Minh City, Vietnam

PGS. TS. Nguyén Vin Luin — Nguyén hiéu truong, Giang vién Khoa Kinh té,
Truong Dai hoc Kinh té - Luat, Viét Nam

Assoc. Prof. Dr. Nguyen Van Luan — Former Rector, Lecturer of Faculty of Economics,

University of Economics and Law, VNU, Vietnam

PGS. TS. Nguyén Xuin Minh — Giam ddc, Co s¢ II Truong DH Ngoai Thuong tai
TP. Ho Chi Minh, Viét Nam

Assoc. Prof. Dr. Nguyen Xuan Minh — Director of Foreign Trade University Ho Chi
Minh City Campus (FTU2), Vietham

PGS. TS. Mai Van Nam — Truoéng Khoa Sau Dai hoc, Truong Pai hoc Can Tho, Viét

Nam

Assoc. Prof. Dr. Mai Van Nam — Dean of Graduate School, Can Tho University,

Vietnam

PGS. TS. Tran Phuéc — Truong Khoa Tai chinh - Ké toan, Truong Pai hoc Cong
Thuong Tp. H5 Chi Minh, Viét Nam

Assoc. Prof. Dr. Tran Phuoc — Dean of Faculty of Finance and Accounting, Ho Chi
Minh City University of Industry and Trade (HUIT), Vietnam

142



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (6 pages)

PGS. TS. Nguyén Ngoc Duy Phwong — Pho Truong phong, Phong Quan 1y Khoa
hoc, Truong Pai hoc Qubc té, Pai hoc Qubc gia TP. H5 Chi Minh, Viét Nam

Assoc. Prof. Dr. Nguyen Ngoc Duy Phuong — Deputy Head, Office of Research and
Development, International University - Vietnam National University Ho Chi Minh

City, Vietnam

TS. Nguyén Tan Y — Pho Hiéu truong, Truong khoa Khoa Ky thuat Cong nghé,
Truong Pai hoc Phan Thiét, Viét Nam

Dr. Nguyen Tan Y — Vice Rector and Dean, Faculty of Engineering and Technology,
University of Phan Thiet, Vietnam

TS. T6 Binh Minh — Trudng khoa Khoa Quan tri Kinh doanh, Truong Pai hoc Phan
Thiét, Viét Nam

Dr. To Binh Minh — Dean, Faculty of Business Administration, University of Phan
Thiet, Vietnam

TS. Pham Thi Hong TAm — Truong khoa Khoa Luat Kinh té, Truong Dai hoc Phan
Thiét, Viét Nam

Dr. Pham Thi Hong Tam — Dean, Faculty of Economic Law, University of Phan
Thiet, Vietnam

PGS. TS. Lé Dic Niém — Pho Hi¢u truong, Truong Dai hoc Tay Nguyén, Viét Nam

Assoc. Prof. Dr. Le Duc Niem — Vice Rector, Tay Nguyen University, Vietnam

PGS. TS. Nguyén Anh Thi — Khoa Ngoai ngit, Truong Pai hoc Can Tho, TP. Can
Tho, Viét Nam

Assoc. Prof. Dr. Nguyen Anh Thi— School of Foreign Languages, Can Tho University,
Can Tho City, Vietnam

143



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (6 tran&)

PGS. TS. Dao Thanh Phong — Giang vién, Khoa Co khi, Truong Pai hoc Su Pham
K§ Thuat TP. Ho Chi Minh, Viét Nam

Assoc. Prof. Dr. Dao Thanh Phong — Lecturer, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology and Education, Vietnam

TS. Nguyén Trwong Khang — Truéng Bo mén Mang may tinh va IoT, Khoa Cong
ngh¢ Thong tin, Truong Pai hoc Van Lang, Viét Nam

Dr. Nguyen Truong Khang — Head of the Department of Computer Networks and IoT,
Faculty of Information Technology, Van Lang University, Vietnam

TS. Nguyén Hong Ung — B6 mon Néng nghiép, Khoa Nong nghiép - Thily san, Pai
hoc Tra Vinh., Viét Nam
Dr. Nguyen Hong Ung — Department of Agriculture, School of Agriculture and

Aquaculture, Tra Vinh University, Vietnam

TS. Tran Son Hai — Phé Truong khoa, Khoa Cong nghé Thong tin, Trudng Pai hoc
Su pham TP. H5 Chi Minh, Viét Nam

Dr. Tran Son Hai — Vice Dean, Faculty of Information Technology, Ho Chi Minh City

University of Education, Vietnam

TS. Hoang Ngoc Cwong — Giang vién, Khoa Van hoc va Ngon ngit hoc, Truong Dai
hoc Khoa hoc Xa hoi va Nhan van, Pai hoc Quéc gia TP. Ho Chi Minh, Viét Nam

Dr. Hoang Ngoc Cuong — Lecturer, Faculty of Literature and Linguistics, University
of Social Sciences and Humanities, Vietnam National University Ho Chi Minh City,

Vietnam

TS Nguyén Thanh Dwong - Truéng Bo moén Ngoai ngit, Truong Pai hoc Ngoai
thuong - Phan hi¢u TPHCM

Dr Nguyen Thanh Duong - Dean, Department of Foreign Languages, Foreign Trade
University - Ho Chi Minh City Branch, Vietnam

144



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 2 June. 2026 ISSN: 3030-444X (6 pages)

TS. Nguyén Thanh Long — Truéng Bo mon Ngon ngit Anh, Khoa Ngoai ngir,
Truong Dai hoc Nguyén Tat Thanh, Thanh phé H6 Chi Minh, Viét Nam

Dr. Nguyen Thanh Long — Head of the Department of English Language, Faculty of
Foreign Languages, Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam

TS. Nor Asrina Binti Ramlee — Giang vién cao cap, Trudng Dai hoc Cong nghé
Sarawak, Malaysia

Dr. Nor Asrina Binti Ramlee — Senior Lecturer; University of Technology Sarawak, Malaysia

TS. Jitpanat Suwanthep — Khoa Ngoai ngtr, Vién Cong nghé Xa hoi, Truong Dai
hoc Cong nghé Suranaree, Thai Lan

Dr. Jitpanat Suwanthep — School of Foreign Languages, Institute of Social
Technology, Suranaree University of Technology, Thailand

TS. Navinda Sujinpram — Khoa Ngoai ngit, Vién Cong ngh¢ Xa hoéi, Truong Dai
hoc Cong ngh¢ Suranaree, Thai Lan

Dr. Navinda Sujinpram— School of Foreign Languages, Institute of Social Technology,
Suranaree University of Technology, Thailand

TS. Nguyén Thi Kiéu Thu — Truong Khoa Tiéng Anh, Truong Dai hoc Cong nghé
TP. H6 Chi Minh (HUTECH), Viét Nam

Dr. Nguyen Thi Kieu Thu — Dean, Faculty of English Language Hochiminh City
University of Technology - HUTECH

TS. Lé Thi Kiéu Anh — Giang vién, Truong Pai hoc Thai Binh Duong, Viét Nam

Dr. Le Thi Kieu Anh — Lecturer, Thai Binh Duong University, Vietnam

TS. Phan Minh Pirc — Truong khoa Tai chinh — Ké toan — Ngan hang, Truong Dai
hoc Pa Lat, Viét Nam

Dr. Phan Minh Duc — Dean, Faculty of Finance, Accounting and Banking, Da Lat

University, Vietnam

145



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, SO 2 Thang 6/2026. ISSN: 3030-444X (6 tran&)

TS. Vin Hiru Quang Nhit — Truong phong Khoa hoc Cong nghé va Hop tac Qubc
té, Truong Pai hoc Théi Binh Duong, Viét Nam

Dr. Van Huu Quang Nhat — Head of the Department of Science, Technology and
International Cooperation, Thai Binh Duong University, Vietnam

TS. Ngb Vin Giang — Pho Trudng khoa, Khoa Tiéng Anh, Truong Dai hoc Ha Noi,
Viét Nam

Dr. Ngo Van Giang — Deputy Dean, Faculty of English, Hanoi University, Vietnam

TS. Pinh Lw Giang — Pho Trudng khoa Ngoai ngit, Truong Pai hoc Nguyén Tat
Thanh, TP. H6 Chi Minh, Vi¢t Nam

Dr. Dinh Lu Giang — Deputy Dean, Faculty of Foreign Languages, Nguyen Tat
Thanh University, Ho Chi Minh City, Vietnam

TS. V6 Thi Khanh Linh — Pho truéng phong Dao tao, Khoa hoc va Quan hé Quéc
té, Viét Nam

Dr. Vo Thi Khanh Linh — Deputy Head of the Office of Training, Science and
International Relations, Nha Trang National College of Education, Vietnam

ThS. Lé Pinh Phi Cwdng — Giang vién, Khoa Cong ngh¢ Thong tin, Truong Pai
hoc Yersin Da Lat, Viét Nam

MS. Le Dinh Phu Cuong — Lecturer, Faculty of Information Technology, Yersin
University of Da Lat, Vietham

NCS. Dwong Thi Bich Hwong — Nghién ctru sinh nganh Hoéa sinh, DPai hoc Indiana
Bloomington, Hoa Ky

Duong Thi Bich Huong — PhD Candidate in Biochemistry, Indiana University
Bloomington, USA

ThS. V6 Vwong Bach — Giang vién, Khoa Quan tri kinh doanh, Truong Pai hoc
Quéc té, Pai hoc Qudc gia Thanh phd Ho Chi Minh, Viét Nam
Vo Vuong Bach, MBA — Lecturer, School of Business, International University,
Vietnam National University Ho Chi Minh City (VNU-HCM), Vietnam
146



BO GIAO DUC VA BAO TAO
TRUGNG DAI HOC PHAN THIET

7480201
7340301

XET TUYEN THEO 04 PHUGNG THUC
Phuong thuc 1:
3. TAI CHiNH - NGAN HANG 7340201 Dua trén két qua ky thi tot nghiép THPT ném 2026.

2 " Phuang thic 2:
4. QUAN TRI KHACH SAN 7810201 Dyta trén két qué hoc ba THPT.

5. QUAN TRI DICH VU DU LICH VA LU HANH 7810103 [

6. QUAN TRI NHA HANG VA DICH VU AN UONG 7810202 Dua trén két qué ky thi danh gid néing Iuc cia PHQG TP. Hé Chi Minh ném 2026.

Phuang thiuc 4:
Xét tuyén thang theo quy dinh ciia B4 Gido duc va Déao tao

7. NGON NGU ANH 7220201
CHUYEN NGANH NGON NGU ANH
CHUYEN NGANH TIENG ANH THUGNG MAI
CHUYEN NGANH TIENG ANH DU LICH

* Cdic phuang thiic xét tuyén binh ddng nhu nhau va dudc dp dung vdi tdt cd déi tugng thi sinh.
CHUYEN NGANH GIANG DAY TIENG ANH 0
8. QUAN TRI KINH DOANH 7340101

UY Hoc BdNG LEN BEN () TV{DONG
CHUYEN NGANH l)UﬁN TRI KINH DOANH

CHUYEN NGANH MARKETING . Hoc BONG 'HOC BONG XET THEO
CHUYEN NGANH MARKETING VA TRUYEN THONG TiCH HOP XET THEO HOC BA THPT DIEM THI TOT NGHIEP THPT

(XET THEO TG HOP MON XET TUYEN)
- CHUYEN l{GANH KIN'II DOANH THOI 'I'I'H\NG VA DET MAY HQC BéNG TINH HOA Gi&m 100% hQC phl' hQC k_‘V 1

9. LOGISTICS VA QUAN LY CHUOI CUNG UNG 7510605 o o
cho tan sinh vién la cho tan sinh vién c6 diém thi t6t nghiép THPT

Geww BTl hoceinhGidilop12 127 dén 30 diém

11. LUAT KINH TE 7380107 5 ) i -
- GHUYEN NGANH LUAT KINH TE Hoc BONG TAINANG Giam 50% hoc phi hoc ky 1
- CHUYEN NGANH LUAT THUONG MAI QuécC TE L ) )
e cho tan sinh vién la cho tan sinh vién cé diém thi t3t nghiép THPT
b 77. . 'y . ~ e .2
N - hoc sinhKhdldp 12 tir18 dén dugi 27 diém
13. CONG NGHE KY THUAT DIEN, BIEN T4 7510301 :

14. KY THUAT 0 10 7520130
- CHUYEN NGANH KY THUAT 0 10
- CHUYEN NGANH CO BIEN 0010 - =
- CHUYEN NGANH CONG NGHE 0 T0 BIEN HOC BONG UOM MAM
15. KT THUAT XAY DUNG — * Giam 50.000.000 ddng hoc phi toan khod hoc, dugc chia déu cho 10
- L hoc ky, cho tan sinh vién c6 hoan cdnh mo céi cd cha lan me va thude
- CHUYEN NGANH KY THUAT XAY DUNG N N dién hd nghéo/hd can nghéo/hodn cdnh khé khén (cé gidy xdc nhan)
i - CHUYEN NGANH KY THUAT XAY DUNG CAU BUONG * Giam 40.000.000 déng hoc phi toan khod hoc, dudc chia déu cho 10
i 16. KY THUAT CO KHi 7520103 hoc ky, cho tén sinh vién la ngudi khuyét tat; moé coi cha hodic me; con
/ (I I:HIIV-EN NGANH KY THUAT CO KHi thuang binh, liét siva thudc dién hd nghéo/hd cén nghéo/hoan cdnh khé

CHUYEN NGANH CO KHi CHE TAD MAY khdn (c6 gidy xdc nhan)

CHUYEN NGANH ROBOT VA TRi TUE NHAN TAO * MGi tén sinh vién chi dugc dp dung 01 hoc bong tuyén sinh cé gid tri cao nhdt
CHUYEN NGANH CONG NGHE KY THUAT CO BIEN TU

HOC BONG DONG HANH
Gidm 3.000.000d hoc phi hoc ky 1

cho tdan sinh vién khi nhap hoc sém vao Trudng.

HOC BONG

. DADANG ,
KY TUC XA 6 89
CAC LOAIHOC BONG, SINHVIEN
VOISUC CHUA COGATR] RATRUONG
Hon 1000 £
LENDEN e’

[=]™ X o 18 TY DONG

e TRUONG DAl HOC PHAN THIET

@ (02)(03)W(04) @m (09 ] 10 I b XAY DUNG TUONG LAI
= https://upt.edu.vn
A ¢ CONG BONG cose. KETNGI %
SINH VIEN VAT CHAT
NANG BONG, KHANG TRANG, .
K ANG

NHIET HUYET, HIEN DAL,
MANH ME. NANG TAM

TRAINGHIEM

HOC TAP

FACEBOOK MESSENGER
TRUBNG DA1HOC PHAN THIET I TRUGNG DAI HOC PHAN THIET|

IAN THI
NHET TINH.

Théng tin lién hé:
Hotline: 076 253 8686 Pia chi: 225 Nguyén Théng,
Zalo: 0942 066 049 Phd Thiy, Lam Déng




TAP CHi KHOA HQC

TRUONG DAI HQC PHAN THIET

THE UPT JOURNAL OF SCIENCE
I TONG BIEN TAP
TS. Ta Hoang Giang

THU KY TOA SOAN
ThS. Nguyén Lé Uyén Minh

BAN TRI SU

CN. Binh Thi Long

HOQI PONG BIEN TAP
GS.TSKH Banh Tién Long
GS.TS Nguyén Thanh Phuong
GS.TS Tran Cong Luan
PGS.TS V5 Khic Thudng
PGS.TS Dinh Phi Ho

PGS.TS Nguyén Xuan Minh
PGS.TS Mai Van Nam
PGS.TS Nguyén Viét Bang
PGS.TS Nguyén Vian Luan
PGS.TS Nguyén Ngoc Duy Phuong
PGS.TS Tran Phuéc

PGS.TS Phuéc Minh Hiép
TS. Nguyén Phudc Quy Quang
TS. Nguyén Tan Y

TS. Ta Hoang Giang

TS. T6 Binh Minh

TS. Nguyén Minh TAm

TS. Pham Thi Héng Tam

- Gidy phép xuét ban s: 275 /GP-BTTTT
ngay 04 thang 08 nam 2023 cta B6 Thong tin
va Truyén théng

- In xong va nop luu chiéu: Quy II nam 2026
- Khuén kho: 19 x 27 cm

- S lugng: 100 cubn

- In tai: Cong ty TNHH Van Hod In SX-TM-
DV Thuén Lién Tudong

Thu va bai xin gui vé:

VAN PHONG TAP CHi KHOA HQC UPT
- bia chi: 225 Nguyén Thong, Pha Thiy,
Lam Dong

- Bién thoai: 0252 627 6879

- Email: tapchikhoahoc@upt.edu.vn
- Website: https://tapchikhoahocupt.vn

UPTJS TAP4-S02, THANG 6/2026

Sach khong ban



	BIA CHUAN-trang-1
	BIA CHUAN-trang-2
	tapchi khoa hoc Phan Thiet Tap 4 so 2_INTLT_10.6.2026
	BIA CHUAN-trang-3
	BIA CHUAN-trang-4

