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Abstract: A digitally competent teacher can effectively and safely utilize technology to support
instructional goals. The integration of subject-matter knowledge, digital tools, and pedagogical
methods forms the foundation of teacher education, equipping educators with the skills necessary
to embed digital technology into their teaching practices meaningfully. However, there is still a
lack of research focusing on the practical application of digital technology in teacher education to
enhance the teaching competence of future Chemistry teachers. This study aims to address this gap
by simultaneously developing both digital competence and pedagogical skills for pre-service
teachers during their training process. A digital pedagogical competency (DPC) framework
tailored for chemistry education students is proposed, serving as the basis for the development of a
20-item assessment tool to evaluate digital teaching competencies. The results indicate that
students have achieved relatively high levels of chemistry content knowledge, in utilizing digital
technologies to access subject-related information, and in designing and implementing
instructional plans within digital environments. Nevertheless, notable disparities exist in students'
confidence levels and hands-on experiences when it comes to designing and organizing digital
teaching activities. To enhance DPC, it is recommended to establish a structured evaluation
system, develop digital course resources, strengthen teacher guidance, and encourage independent,
in-depth digital learning. These efforts not only empower students to master digital technologies in
teaching but also contribute to the development of lifelong learning capacities and adaptability to
the demands of modern education.

Keywords: Digital pedagogical competence; competency assessment; pre-service chemistry teachers.

* Corresponding author.
E-mail address: Hoaivtt@vnu.edu.vn

https://doi.org/10.25073/2588-1159/vnuer.5327
52


mailto:Hoaivtt@vnu.edu.vn

V. T. T. Hoai / VNU Journal of Science: Education Research, Vol. 42, No. 1 (2026) 52-63

Ning lyc su pham sb cua sinh vién su pham Hoéa hoc:
danh gia thuc trang va gidi phap phat trién
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Tém tit: Mot gido vién cd nang luc sb s& co thé sir dung cong nghé dé hd trg cac muc tiéu day hoc
mot cach hiéu qua va an toan. Viéce tich hop kién thire khoa hoc chuyén nganh, cong nghé, phuong
phép su pham la nén tang trong dao tao gido vién, trang bi cho cac nha gido duc cac k¥ nang
dé tich hop hiéu qua coéng nghé vao cac hoat dong glang day cua ho. Tuy nhién, hién van

con thiéu cac nghién ctru tap trung vao tng dung cong nghe so trong dao tao nham nang cao nang
luc day hoc cho gido vién Hoa hoc. Nghién ciru nay gbp phan thu hep khoang tréng d6 thong qua
viéc phat trién ddng thoi nang luc sé va niang luc day hoc cho sinh vién trong qué trinh dao tao.
Mot khung ning luc su pham sb cho sinh vién nganh su pham hoa hoc dugc d& xuit 1am co so xay
dung bang khao sat gom 20 tiéu chi danh gia nang luc su pham sb cua sinh vién nganh su pham
hoa hoc. Két qua cho thiy sinh vién da dat nhitng trinh d6 kha cao vé niang luc chuyén mén hoa
hoc, tmg dung cong nghé s6 dé tim kiém thong tin vé kién thirc ndi dung hoa hoc, nang luc xay
dung va st dung ké hoach day hoc trong méi trudng sd. Tuy nhién van con nhiing su khac biét
déng ké trong muc do tu tin hodc trai nghiém thyc té giita cac sinh vién khi thiét ké va té chuc cac
hoat dong day hoc trong méi truong sd. Theo d6, dé nang cao nang luc su pham sb cua sinh vién,
can xay dung hé thdng danh gia ning luc nay, tao nguodn tai nguyén khoa hoc sb, ting cudng
huéng dan hoc tap tir gido vién va khuyén khich sinh vién tham gia hoc tap chuyén sau doc lap,
giup sinh vién 1am chu cong nghé sé trong day hoc ma con phat trién nang luc hoc tap sudt doi va
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thich img yéu cu nghé nghiép vai bdi canh giao duc hién dai.

Tir khéa: Nang luc su pham s, danh gia ning luc, sinh vién su pham hoé hoc.

1. Mé dau

Trong béi canh chuyén doi sd trong gido
duc, nang luc s da tré thanh mot trong nhiing
yéu cau cdt 16i dbi voi giao vien. Mot gido vién
c6 nang luc sb s& c6 muc tiéu day hoc mot cach
hiéu qua va an toan. Viéc tich hop kién thuc
cong nghé, phuong phép day hoc va kién thic
chuyén mén 1a nén tang trong dao tao gido
vién, trang bi cho céc gido vién tuong lai cac ky
ning dé tich hop hiéu qua cong _ngh¢ vao cac
hoat dong giang day cua ho. Nhiéu nghién ciru
qudc té da chi ra rang viéc tich hop cong nghé
vao day hoc khong chi gop phin ting cudng
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hing tha hoc tap cho hoc sinh ma con gitp gido
vién giang day nhiing khai niém triru tugng, md
rong pham vi bao phii, dap ung nhiéu phong
cach hoc tap va thuc déy tinh doc 1ap trong hoc
tap [1-3]. Tuy nhién, viéc ap dung cong nghé sb
trong ddo tao gido vién van dang ddi mat véi
nhiéu thach thire, nhu su thiéu twong tac trong
hoc tap truc tuyén [4], hoac viéc sinh vién chua
nhan thire ddy du vai tro cua cong ngh¢ s6 trong
hoc tap [5]. Mac du vay, nhleu gido vién va
sinh vién van danh gia cao tiém ning cua cong
nghé sd trong viéc d6i mdi phuong phéap day va
hoc [6].

Trong dao tao gido vién Hoa hoc, viéc trang
bi ning luc ) khong chi hd trg viéc van dung
cong ngh¢ hi¢u qua trong day hoc, ma con gop
phan phat trién tu duy phé phan, tu duy tich hop
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va nang lyc day hoc, mé rong moi truong lam
viée va két ndi toan cau.

Viéc danh gia nang lyc day hoc trong moi
truong ) thuong dua vao ty bao cao mét cach
dinh tinh, thiéu cac cong cu do luong hiéu qua
viée 4p dung cong nghé trong thuc té giang day.
Diéu nay gay kho khin trong viéc xac dinh mirc
d6 thanh thao cua gido vién vé cach ho sir dung
cong ngh¢ trong giang day va anh huong dén
viée thiét ké cac chuong trinh dao tao phu hop
[7]. Xuit phat tir bdi canh d6, nghién ciru nay
dugc tién hanh nham phat trién cong cu danh
gia thuc tién bang cach xay dung cac cong cu
danh gid nang lyc day hoc trong moéi truong sd
dua trén phleu tu danh gia, phleu danh gia dong
dang. Phiéu nay co thé dung dé trién khai ty
danh gia, danh gia dong ding va lam céng cu
d6i sanh dé quan sat, danh gid nang lyc day hoc
trong moi truong s6 cua sinh vién. Thiét ké nay
duoc trién khai trong giang day hoc cac hoc phan
vé phuong phap day hoc & trudng pho théng cho
sinh vién nganh su pham Hod hoc dé phat trién
nang lyc s cho sinh vién, ddng thoi thae day
nang lyc day hoc trong moéi truong s6, véi ky
vong gop phan dap ung yéu céu dao tao ngubn
nhan lyc c6 chét lugng trong ky nguyén sd.

2. Tong quan nghién ctru
2.1. Nang luc $6 cuia sinh vién sw pham

Trong bdi canh chuyén d6i s6 manh mé
dién ra trén toan cau & nhiéu linh vuc, viéc phat
trién nang luc sb cho céc gido vién, ddc bi¢t 1a
gido vién tuong lai tré thanh mot yéu cau cip
thiét. Co nhiéu cong trinh khoa hoc trén thé gioi
da quan tam, nghién ciru va ap dung nhiing giai
phap trong viéc phat trién nang luc sd cho gido
vién & cac cap hoc. Nghién ciru cua Instefjord
& Munthe (2017) da chi ra gido vién c6 ning
luc s6 can sir dung hiéu qua va an toan cong
nghé sé dé hd trg muc tiéu giang day [8].
Mishra & Koehler (2006) khiang dinh: viéc tich
hop kién thic chuyén mon, cong nghé va
phuong phap su pham theo khung nidng luc
TPACK (Technological Pedagogical Content
Knowledge) da va dang duoc coi 1a nén tang
trong dao tao gido vién hién dai [9]. Lién quan

dén phat trién ning lwc DPC cho sinh vién su
pham, cic nghién ctru gin ddy cua (Redecker,
2017; Petko va cac cong su, 2018) ciing nhin
manh vai trd ciia méi trudng hoc tip sd trong
viéc dinh hinh ning luc nghé nghiép cho sinh
vién su pham [10, 11]. Déi v6i gido vién Hoa
hoc, tong quan hé thong cua Lahse (2024)
chirng minh vai trd ngay cang nbi bat ciia cong
nghé sb trong giang day hoa hoc [12]. Tai
Kazakhstan, nghién ctru ctia Karmanova (2024)
cho thiy rang tai liéu s6 hoa va thuc nghiém voi
cong nghé giap tang cuong nang luc chuyén
moén va su pham cia sinh vién nganh nay [13].
Pdng thoi, Mukhambetaliyeva va cac cong su
(2025) khuyén nghi tich hop muc tiéu phat trién
bén vitng v6i chuyén mén Hoa hoc va phuong
phap su pham sé [14]. Cac cong trinh cia
Jiménez Sierra va cac cong su (2023) ciing dé
xuat phuong phap nghién ctru bai hoc nhu mot
chién luwgc hidu qua dé ning cao ning luc
TPACK qua thuc hanh cu thé [15]. Nghién ctu
cua Priyambodo va Sofyan (2021) tai Pai hoc
Bang Yogyakarta (Indonesia) cho thdy viéc tich
hop cong nghé sé vao giang day théng qua méd
hinh TESI (Technology Embedded Scientific
Inquiry) két hop cac van d& khoa hoc x3 hoi
(Socio-Scientific Issues - SSI) trong mon Héa
mdi truong di gdp phin ning cao ning luc sb
cho sinh vién su pham Héa hoc. M6 hinh TESI
khong chi tao co hdi cho ngudi hoc sir dung
cong cu sb trong qua trinh diéu tra khoa hoc,
ma con thic day sy phét trién k¥ ning su pham
s& mot cach thyc tién va bén virng [16]. Tuy
nhién, van con khoang trong trong viéc ung
dung cu thé cong nghé sb vao chuong trinh dao
tao gido vién bd mon, nhu Hoa hoc. Hayati va
cac cong su (2022) cho thdy mic du giao vién
¢6 nhan thirc TPACK kha tdt, nhung ké hoach
bai giang chwa thé hién ré kha niang tich hop
cong ngh¢ chuyén sau [17]. Tuong tw, Wohlfart
va cdc cong sy (2023) nhin manh rang cac cong
cu sd phu hop 6 thé nang cao trai nghiém hoc
tap, nhung gido vién van gap kho khan vé thoi
gian, ha tang va ho trg k¥ thuat [18].

Chuyen doi s6 trong gido dyc tai Viét Nam
dang dién ra dong bo tir cac cap quan 1y dén
giang day thyc tién cia gido vién. Theo Thong
tu 02/2025/TT-BGDDT, khung nang luc sb cho
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nguoi hoc duge quy dinh gdm 8 bic, tir co ban
dén chuyén sau, nhin manh céc ky nang sua
dbi, tich hop ndi dung sb va sang tao tri thirc s6
doc dao [19]. Trong bdi canh nay, cac nghién
ctru vé ning lyc 50 cho sinh vién su pham Hoa
hoc Viét Nam can duya trén co sé phap 1y va mo
hinh khung ning luc da bac; dong thoi két hop
thuc tién ddo tao gido vién tai cic co s& gido
duc dai hoc. Tir d6 c6 thé thiy, mic du c6 nhiéu
cong trinh nghién ctru vé ning luc sb, viée phat
trién moét khung ning lyc DPC (Digital
Learnhing Pedagoligy Competence) chuyén biét
cho sinh vién Su pham Hoa hoc van 1 cin
thiét. Nghién ctru hién tai di dé xuat mot bo
khung gom ba thanh phan ning lyc, xay dung
20 ti€u chi, lam co s& khao sat va danh gia nang
luc chuyén mén hoa hoc, nang luc thiét ké bai
giang trong moi truong sé va nang luc day hoc
trong mdi tm(mg s6. Pong thoi xdy dung hé
thong danh gia nang lyc DPC cho sinh vién va
dé xuit cac giai phap phat trién ning luc DPC
néi riéng va nang luc day hoc noi chung trong
dao tao giao vién hoa hoc.

2.2. Moi truong hoc tdp so va nang luc suw
pham so cua sinh vién sw pham

Méi trudng hoc tip sb (Digital Learning
Environment — DLE) la hé sinh thai day — hoc
tich hop cong nghé¢ thong tin va truyén thong
(ICT), bao gém cac nén tang hoc tap truc tuyen
(LMS), cong cu tuong tac so, tai nguyén so hoa,
két n6i mang va céac thiét ké su pham linh hoat,
nham c4 nhin hoa va nang cao hiéu qua hoc
tap. Moi trudong nay cho phép ngudi hoc truy
cap tri thirc moi luc, moi noi, déng thoi hd trg
ngudi day to chirc, giam sat va danh gia qua
trinh hoc tdp mot cach hi¢u qua [20-22].

Nang luc su pham sd (DPC) duoc hiéu 1a
kha nang khai thac, ap dung va danh gia cac
cong nghe so dé hd tro gido duc, gom: thiét ké
bai giang sd, day hoc truc tuyén, sir dung cac
cong cu phan hdi s6, danh gia truc tuyén, tuong
tac sd an toan va dao dirc s [9]. Theo tai liéu
tham khao cua Digcom Edu [10], co it nhit sau
niang luyc s6 ma giao vién cam thdy can phai dat
dugc va phat trién, do6 1a: i) Sy tham gia chuyén
nghiép, dac bi¢t 1a nang luc sur dung cong nghé
s0 nhur mot nd lyc nham nang cao tinh chuyén

nghiép cua gido vién; ii) Tai nguyén s0, dic biét
1a cac nang luc tao ndi dung so va lién quan dén
nhiéu k¥ ning khac nhau dé phat trién, tich hop
va xay dung lai ndi dung s trong d6 c6 bao vé
dir lidu s6; iii) Giang day va hoc tap, bao gdm
viéc su dung va theo doi, danh gia cac hoat
dong hoc tap théng qua nodi dung sb; iv) Panh
gia: cac ning lyc bao gébm danh gia cac khia
canh cda hoc tap ky thuat $; V) Trao quyén cho
nguoi hoc, trao quyén cho hoc sinh trong céc
hoat dong hoc tap bang cach sur dung ndi dung
s6; va vi) Phat trién ning luc s6 cho nguoi hoc,
dac biét 1a nang lyc bao gom nd luc trang bi
cho hoc sinh dao dirc va ky nang s6. Céc linh
vire ndy déu tuong thich va c6 thé tich hop vao
xdy dung ning lyc DPC d& nang cao ning lyuc
toan dién cho sinh vién su pham trudc khi vao
nghé. Viéc tich hop cong nghé sé khong chi cai
thién két qua hoc tap ma con nang cao kha ndng
phan xa su pham, ky nang t6 chirc 16p hoc truc
tuyén, thiét ké bai giang so va sir dung cong cu
danh gia truc tuyén. Diéu ndy gop phan tao nén
tang cho viéc phat trién ning luc sd bén viing,
phu hop véi khung nang luc DigCompEdu. Do
d6, khi két hop voi hoc phin chuyén nganh li
luan va phuong phap day hoc bd mon Hoa hoc
trong chuong trinh dao tao gido vién va cac
chuyén nganh hoa hoc co ban nhu Hoéa hoc co
s0, Hoa hoc hiru co,... Cong ngh¢ dugc tng
dung duéi nhiéu hinh thu:c nhu: phin mém mo
phong, ung dung di dong, moéi truong hoc tap
s0, nén tang LMS,... Tur d6 gitp sinh vién phat
trién cac ky nang coéng nghé su pham, dong thoi
nang cao chat lugng day hoc Hoa hoc trong
thuc tién.

3. Khung ning luc DPC cta sinh vién sw
pham Ho4 hgc

Trén co s nhitng nghién cttu md hinh
TPACK cua Mishra va Koehler [9], Khung
nang luc sb ciia cac nha gido duc chau Au [10],
Quy dinh vé& Khung ning luc s cho ngudi hoc
(TT02/2025) [19], nghién ciru nay xay dung
khung nang luc DPC cua sinh vién su pham hoa
hoc gdm ba ning luc thanh phan: (1) Nang luc
chuyén moén hod hoc (Chemical Content
Knowledge - CCK), gom 7 ning lyc thanh
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phan; (2) Ning Iyc xay dung ké hoach day hoc
trong moi truong sb (Digital Learnhing
Pedagoligy Competence - DLPC), gém 4 ning
luc thanh phan; (3) Nang luc day hoc trong moi
truong sé (Digital Teaching Competence —
DTC), gdbm 6 ning lyc thanh phan. Khung ning

lyc nay lam co s& dé bai bao xac dinh cac mirc
d6 biéu hién cua céc tiéu chi, xay dung cong cu
danh gia nang lyc DPC cua sinh vién nganh su
pham Hoa hoc va dé xuat mot s6 bién phap phat
trién nang lyc nay cho sinh vién (Hinh 1).

NANG LUC SU PHAM SO

CUA SVSP HOA HOC
__(DPC Framework) ___—

N&ng lwec chuyén mén
Hdéa hoc (CCK)

MNang lwc xay dung ké hoach day
hoc trong méi trwérng sé (DLPC)

Nang lwe day hoc trong
médi trwrérng sé (DTC)

C1. Hifu va vin dyng kién thic
héa hoc nén ting.

" C2. Phan tich ciu triic, tinh ]
chét, tmg dung chit héa hoc.

N7

| DL1. Xy dng hoc ligusi |
hé day hoc hoa hoe.

[ DT1. Sie dung cong cu céng |
nghé trong day hoc héa |
\_hoc. J

| DT2. Twong tic va hi tre

| C3. Gii thich hién twong thye |
tién béng kién thnfe hoéa hoe.

DL2. Thiét ké tién trinh day |

ngwiri hoc trong mai trwimg sb.

hoc tich hop céng nghé.

C4. I:rng dung cing nghé 56 tim

day hoc twong tac trong

|' DT3. Té chirc hoat dong |
|_méi trwimg s6. J

Liém thong tin héa hoc. |

nghién ctim bin chit cic chit

DL3. Thiét ké céng cu dinh
gid qua trinh hoc tap so.

| DT4.Theo déi tién dg hoc |
tip qua nén ting s&.

C5. Si dyng cong ca 56 ¢ |

hos hoc.

C6. Lién hé néi dung kién thirc
héa hoc véi céc linh vipe khic.

C7. Dinh gis 40 tin ciy tai lidu
héa hoc tryc tuyén.

DTS. Bio dim an toan va
dao dikc s6 khi day hoc.

DT6. Phin héi, danh gia
higu qui hoc t3p s6.

Hinh 1. Khung nang lyc DPC cuia sinh vién su pham Hoa hoc.

4. Phwong phap nghién ciru

Bai bao str dung phuong phap phan tich tai
liéu, tong quan nghién clru van dé, phuong
phap diéu tra khao sat bang phiéu danh gia. Do
vay, Phuong phdp moé td va phan tich dinh
luong két hop dinh tinh dugc st dung: khao sat,
phan tich dir liéu bang cong cu thong ké va
phan tich, danh gia két qua diéu tra.

Muc dich cta viée khdo sat nham danh gia
cac mirc d6 dat duoc vé cac nang luc thanh
phan ciia ning lyc DPC, dong thoi gop phin
dinh hudng cai tién chuong trinh dio tao va
phuong phap giang day. Trén co so Khung
DPC d3 dé xuat dé thiét ké phiéu khao sat danh
gia nang luc DPC cua sinh vién su pham Hoa
hoc thong qua nén tang Google Forms. Noi
dung phiéu khio sat nay gdm 2 phan, phin
thong tin chung cta sinh vién gdm 4 cau hoi.
Phan thtr hai 13 thang dénh gia ning lyc DPC
danh cho sinh vién nganh su pham hoa hoc, bao
gbém 3 thang phu vé6i 20 tiéu chi. Thang diém
Likert dugc st dung voi cac tuy chon tra loi

dao dong tur 1 dén 5, dai dién cho 5 mirc do tir
chwa dap ung dén dap ung rat t6t. Noi dung cac
tiéu chi dé xay dung phiéu khao sat danh gia
nang luc DPC da tré6 thanh mét trong nhitng
yéu cau cot 16i dbi voi giao vien. Mot gido vién
¢6 nang lyc s6 s& coc vé 3 nang luc thanh phan
trong Khung nang luc DPC.

Phi¢u khao sat duoc trién khai déi voi sinh
vién nganh Su pham Hoa hoc dang theo hoc tai
Truong Pai hoc Gido duc, Pai hoc Quéc gia Ha
Noi trong nam hoc 2024-2025, sau khi hoan
thanh cac hoc phan lién quan dén phuong phap
day hoc. Trong khuon kho ciia nghién ciru nay,
mot phiéu ty danh gia cac mirc do dat duoc vé
nang lyc DPC duogc gui dén sinh vién. Mot
phiéu danh gia thyc tién thong qua phiéu danh
gia dong diang vé niang luc xdy dung ké hoach
bai day trong méi truong sb. Cac dir liéu dinh
luong thu duge dugc mi hoéa va phan tich bang
phan mém SPSS. Noi dung 20 tiéu chi dnh gia
va phiéu danh gi4 tuc tién duoc trinh bay trong
QR code.



V. T. T. Hoai / VNU Journal of Science: Education Research, Vol. 42, No. 1 (2026) 52-63 57

QR code- Phiéu danh
gia thuc tien

QR code- Phiéu ty
danh gi4 20 tiéu chi

5. Két qua va thao luin
5.1. Két qua

Pé kiém tra mirc do tin cdy va tinh gid tri
cua thang danh gia nang luc DPC cho sinh vién
su pham hod hoc (phan tht hai ciia bang khao
sat trén) va xac minh tinh hop 1y cua ciu tric
nang luc DPC cua sinh vién, thang do da duoc
tién hanh phan tich nhan t6 kham pha (EFA) va
phan tich d6 tin cdy. Phan tich dd tin cay cua
thang do cho thiy hé s Cronbach’Alpha cua
thang do chung la 0,968 voi 20 muc khao sat,
didu nay cho thiy thang do c6 mirc do tin ciy
cao. Dong thoi két qua kiém dinh KMO = 0,784
va Bartlett’s Test c6 y nghia thong ké (y2 =
875,285; df = 190; p < 0,001), cho thiy dit liéu
phit hop dé c6 thé st dung trong pham vi diéu
tra rong hon (Bang 1).

Bang 1. Cac thong s6 t(f)ng hop
theo phén tich nhan t6 EFA

Kaiser-Meyer-Olkin Measure of
. 0,784
Sampling Adequacy
Bartlett's Test of Sphericity
40 Approx. Chi-Square | 875,265
40 df 90
40 Sig. 0,000

Trong nghién ciru nay, tong cong co 41
phiéu tu dénh gia cua sinh vién nganh su pham
hod hoc dugc thu nhan, trong d6 céd 40 phiéu
dugc coi 1a hop 1& (chiém 97,56%). Thong tin
co ban ctia mau khao sat dugc thé hién trong
Hinh 2.

Hinh 2. Biéu d6 mo ta thong tin co ban cta sinh vién
tham gia khéao sat danh gia nang luc DPC.

Két qua khao sat ty danh gia ning luc DPC
cua sinh vién su pham hoa hoc

a) Muc d6 dat duogc vé nang lyc chuyén
moén Hoa hoc CCK

Bang 2. S6 liéu théng ké mo ta két qua danh gi cua
sinh vién vé 7 nang lyc thanh phan CCK

Thanhtd | N | Min | Max | Mean SD

CCK1 | 40 3 5 4,13 0,791
CCK2 | 40 3 5 4,20 0,758
CCK3 | 40 | 2 | 5 | 420 | 0791
CCK4 | 40 2 5 4,03 0,800
CCK5 | 40 3 5 3,93 0,694
CCK6 | 40 2 5 3,93 0,859
CCK7 | 40 3 5 3,88 0,686

Bang 2 thong ké mé ta cho thiy diém trung
binh ctia 7 thanh phan ning lyc chuyén mén
(CCK1 — CCK7) cua sinh vién su pham hoa
hoc dao dong tir 3.88 dén 4.20 trén thang diém
5, cho thdy mirc d6 tu danh gia tuong ddi cao
cia nguoi hoc dbi v6i cac niang luc nay. Hai
thanh phin c6 diém trung binh cao nhit la
CCK2 va CCK3 (Mean = 4,20), dong thoi co
do6 léch chuan dudi 0,8 (SD = 0,758 va 0,791),
phan anh mirc d6 phan tan phan hoi tuong doi
thip va thé hién sy danh gia tich cuc nhét cua
ngudi hoc ddi voi ning luc phan tich ciu trac
cic chit hoa hoc va giai thich cac hién tugng
thuc thuc tién béng kién thirc hoa hoc. CCK1
(Mean = 4,13; SD = 0,791) va CCK4, tng dung
cong nghé s6 dé tim kiém thong tin vé kién thirc
ndi dung hoa hoc (Mean = 4,03; SD = 0,800)
cling dat mirc trung binh cao, cho thiy ning luc
duoc danh gia tich cuc nhung c6 phan tan lon
hon, dic biét & CCK4. Ba thanh phan con lai
gébm CCKS5, CCK6 va CCK7 co diém trung
binh thip hon (tir 3,88 dén 3,93), cho thiy day
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c¢6 thé 1a nhitng khia canh cin duoc cai thién
trong qua trinh dao tao. Trong do, CCK7, danh
gia d tin cdy cua tai liéu khoa hoc tryc tuyen
v€ chuyén mén hod hoc c6 diém trung binh thap
nhit (Mean = 3,88) va d6 1éch chudn thip nhat
(SD = 0,686), phan 4anh cac phan hdi cua sinh
vién c¢6 xu hudng tap trung quanh muc trung
binh. Nhu vay, két qua nay phan anh rang sinh
vién c6 nhan thirc va danh gia tich cuc dbi voi
nang luc chuyén mén héa hoc, tuy nhién van c6
su khac biét gilra cac thanh phﬁn, can duoc can
nhic dé diéu chinh chuong trinh dao tao phu
hop hon vé&i nhu cau thyc tién va dinh huéng
phat trién ning luc toan dién.

b) Muc do dat duoc vé ning lyc x@y dung
ké hoach day hoc trong méi truong s DLPC

Trén co s¢ Khung DPC (Hinh 1), Gng voi
bbn ning lyc thanh phin, nghién ctru xay dyung
ndi dung danh gia nang luc DLPC cua sinh vién
su pham hoa hoc gém 7 tiéu chi dé sinh vién
danh gia trong Bang 3.

Bang 3. Noi dung danh gia vé nang lyc DLPC

STT Noi dung danh gia
Chuan bi va str dung kién thrc

DLPC1 |  cong ngh¢ c6 lién quan kién thirc
nodi dung hod hoc;
DLPC2 Xay dung kien thirc
ndi dung hoa hoc;
DLPC3 Kién thac cong nghé

no6i dung hoa hoc;

DLPC Lya chon Kkién thirc su pham;
DLPC5 Kién thic cdng nghé su pham;
DLPC6 | Kién thirc danh gia su pham hoa hoc;
DLPC7 Kién thl:l‘(i.(lﬁng nghe::,

su pham va noi dung hod hoc.

Bang 4 trinh bay s liéu thong ké mo ta lién
quan dén cic muc do cu thé ctia bon nang luc
DLPC véi bay thanh t6. Dit liéu thong ké mo ta
cho thay cac thanh t6 ning luc s6 (DLPCI1-
DLPC7) déu c6 gia tri trung binh dao dong tir
3,98 dén 4,15 trén thang do 5 diém. Pidu nay
phan &nh rang sinh vién su pham danh gia cac
ning lyc s6 & mirc do kha dén tét. Trong do,
DLPC4 (4,15) la thanh t6 c6 diém trung binh
cao nhat, cho thay su ty tin twong ddi trong khai
thac va van dung hiéu qua cac phuong phap day
hoc tich cuc phil hop véi cac van dé cu thé

trong hoc tap va thuc tién. Trong dé, tiéu chi
DLPC3 (Mean = 3,98) la thanh t6 c6 trung binh
thip nhit, cho thiy rang sinh vién c6 thé gip
kho khan hodc chua thyc sy tu tin trong viéc
tich hop cac kién thirc cong nghé véi ndi dung
chuyén mén hoa hoc. C4c thanh té con lai nhu
DLPC1, DLPC2, DLPC5, DLPC6, DLPC7 cé
diém trung binh tir 4,00 dén 4,13, phan anh sy
on dinh va kha ddng déu trong nhn thirc vé cac
ning lyc thanh phan.

Bang 4. Dic diém nang lyc DLPC
cua sinh vién su pham Hoa hoc

Nang S:ac 4
lue tha{lh to '
thanh nlang Min | Max | Mean | SD
phan e
DLPC
DLPC1 | 2 5 4,05 | 0,783
DL1 | DLPC2 | 2 5 4,13 | 0,883
DLPC3 | 2 5 3,98 | 0,733
DL2 | DLPC4 | 2 5 4,15 | 0,921
DLPC5 | 2 5 4,10 | 0,841
DL3 | DLPC6 | 2 5 4,10 | 0,841
DL4 | DLPC7 | 2 5 4,00 | 0,847

C6 thé khang dinh, nhiéu sinh vién nganh
su pham hoé hoc thé hién kha ning xdy dung ké
hoach day hoc trong méi truong s6 tuong doi
t6t va co ky vong tich cuc vé két qua hoc tap.
Tuy nhién, d6 léch chuan (SD) ndm trong
khoang 0,733 - 0,921, cho thiy c6 sy dao dong
nhit dinh giita cac ca nhan trong qué trinh tu
danh gia. Do léch chuan (SD) trong khoang tir
0,733 dén 0,921 cho thdy muc d6 phan tan phan
anh sy da dang trong mte d6 thanh thao gitra
cac sinh vién. Trong d6, DLPC3 c6 d¢ léch
chuan thap nhat (SD = 0,733), dong thoi 1a tiéu
chi c6 diém trung binh thap nhat (Mean = 3 98)
Diéu nay cho thiy cac phan hdi cua sinh vién vé
ning luc ndy tuong ddi it phan tan, tp trung
quanh muc trung binh kha, phan anh mét xu
huéng ty danh gia nang lyc nay & muic chua
cao. Voi tiéu chi DLPC4 (SD = 0,921) c6 do
léch chuén cao nhat, thé hién su khac biét trong
muc do ty tin hoac trai nghiém thyc té gitta cac
sinh vién khi thiét ké noi dung day hoc trong
moéi trudng sb. Pidu ndy co thé giai thich bai
chuong trinh dao tao cua sinh vién ¢ cac khoa
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c6 su thay ddi, sinh vién tir khod QH 2022s
duoc tiép can voi méi truong hoc tap sé & nhiéu
hoc phan khac nhau trong chuong trinh dao tao.
Pay la mot vi du minh hoa cho co s& thuc tién
cho viéc thuc day chuong trinh dao tao niang lyc
s6 cho sinh vién.

c) Muc 4o dat duoc vé nang lyc day hoc
trong méi truong sé DTC

Bang 5. bac diém nang lyc day hoc trong moi
truong so DTC cua sinh vién su pham Hod hoc

Thanh t6 Mean Std. Deviation
DTC1 3,75 1,01
DTC 2 4,15 0,86
DTC3 4,30 0,61
DTC4 4,03 0,77
DTC5 4,25 0,71
DTC6 4,08 0,92

Két qua thong ké md ta tir Bang 5 cho thy
mic d6 danh gia cac thanh t§ trong ning luc
day hoc trong méi truong sé (DTC) cua sinh
vién su pham Hoa hoc nhin chung la tich cuc,
VGi gia tri trung binh (Mean) dao dong tur 3,75
dén 4,30 trén thang diém 5. Tuy nhién, su
chénh léch giira cac thanh té va do léch chuan
(SD) phan anh nhing bat dong hoic mirc do
chua dong déu trong viéc phat trién cac thanh
phan ning lyc. DTC 3 (Mean = 4,30; SD =
0,61) l1a thanh t6 c6 gia tri trung binh cao nhat
va do léch chuan thip nhat, cho thay sinh vién
¢6 nhan thirc tich cuc va dong déu vé ky niang
khai thac va st dung cdng cu sé trong day hoc
Hoa hoc. Pay co thé 1a két qua cua viéc ting
cuong uwng dung cdng nghé vao nodi dung hoc
phan, dic biét trong thiét ké bai giang, thi
nghiém ao, hay phan mém mé phong héa hoc.
Trong khi d6, DTC 1, nang lyc sir dung cong cu
cbng nghé trong day hoc hoa hoc (Mean = 3,75;
SD = 1,00) c6 mirc diém thap nhit va SD cao
nhét, phan anh sy phan héa 16n trong nhan thirc
va k¥ ning gitra cac sinh vién vé niang luc thiét
ké noi dung day hoc s6. Pay 1a diém dang luu y
vi nang lyc ndy la nén tang trong viéc tich hop
cong nghé thong tin vao day hoc mét cach co
hé théng va higu qua. Mot so thanh t6 khac nhu

DTC 4 (Mean = 4,03, SD = 0,77) va DTC 6
(Mean = 4,08, SD = 0,92) tuy c6 diém trung
binh kha, nhung d¢ léch chuan ¢ muc trung
binh dén cao, cho thiy vin con sinh vién gap
kho khan trong viéc thich nghi véi moi truong
day hoc s6 linh hoat (Bang 5).

Nhu c6 thé thdy tir Hinh 1, ¢6 ba thanh té
ning luc twong quan voi cac cip do ning luc
day hoc trong méi truong sé DLP cua sinh vién
nganh su pham hod hoc: i) DT1. Str dung cong
cu céng nghé trong day hoc héa hoc; ii) DT2.
Tuong tac va hd trg ngudi hoc trong méi trudong
s6; va iii) DT3. Td chic hoat dong day hoc
tuong tac trong moi trudng sb. Cac thanh t con
lai (Ttr DT4- DT6) c6 thé phii hop khi danh gia
nang luc day hoc cuaa sinh vién trong moi
treong sé trong mot nghién ciru khéc théng qua
viéc thuc hién cac hoc phan thuc tap su pham
va rén nghé trong chuong trinh dao tao, khi do
c4c sinh vién duoc truc tiép tham gia giang day
trong mdi trudng trai nghiém thuc té 1a truong
phd théng.

Két qua danh gia ning luc DPC cua sinh
vién qua quan sat, danh gia thyc tién.

Céc két qua danh gia ning luc DPC qua cac
hoat dong thyc tién 1a san pham déau ra bai gira
ky cta hoc phan vé phuong phap day hoc hoa
hoc & truong phd thong cho sinh vién. Noi dung
bai giita ky tich hop cac thanh t6 trong khung
nang lyc DPC, nhan manh cac yéu t6 sir dung
cdng cu s trong hoc tap va day hoc duoc thé
hién trong (link sé 2). Tir s6 liéu trong link thir
hai trong bai bao vé danh gia thyc tién thu duoc
tr 46 phiéu chdm diém (23 phiéu két qua tu
danh gia va 23 phiéu két qua dénh gia dong
dang), két qua duoc tong hop thong qua cac
tham s6 thong ké trong bang 6.

Bang 6. Bang thong ké mo ta quan sat,

danh gia (PG) thuc tién
LoaiDG | M€ | sp| t | p
° an

TebG | 9,02 | 1,30

DG dong Diém
ding 7,57 | 1,50 | 4,35 | 0,00 | o~

Két qua phan tich cho thy ¢ su khac biét
c6 y nghia thong ké 1o rét gifra tu danh gia va
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danh gia dong dang vé ning luc su pham s
(DPC) ciia sinh vién su pham Hoa hoc. Cu thé,
diém trung binh tu danh gia dat M = 9,02,
SD = 1,30, trong khi danh gia dong déng chi dat
M = 7,57, SD = 1,50, v6i két qua kiém dinh
t-test cho thay t(23) = 4,35, p = 0,00023. Diéu
ndy ching minh rang sinh vién co xu huéng
danh gi4 ban than cao hon dang ké so vdi nhan
dinh tr ban hoc — mot khoang cach nhan thirc
mang y nghia thong ké trong khoa hoc gido
duc. Sy sai l1éch nay phan anh kha ndng ton tai
cta hién tuong tu tin thai qua (overconfidence),
hodc trach nhiém chua cao trong ty danh gia
nang lyc DPC cua ban than sinh vién. Do do,
kha ning ty danh gia va diéu chinh viéc tng
dung cong nghé trong danh gi4 ning luc s con
thap. Pang chi ¥, khoang cach trung binh giita
hai loai danh gia 1én dén 1,45 diém trén thang
10, cho thiy ddy khong phai 14 sai s6 ngiu
nhién ma 1a mot vin dé co hé thong trong qua
trinh tu danh gid. Bén canh do, d6 1éch chuén
thip hon & nhom tu danh gia (1,30 so véi 1,50)
cho thiy su nhét quan trong xu hudng tu danh
gia cao hon thuc té dat dugc tir phia sinh vién,
phan anh sy thiéu nhan thie tu danh gia hodc
chua trai nghiém thuc tidn day du trong viée
van dung cong nghé sb vao day hoc.

Diéu nay dit ra yéu cau can thiét trong dao
tao giao vién: can tich hop cac cong cu danh gia
khach quan hon, nhu: san phdm hoc tap sd, bai
gidng minh chiing, danh gid tir giang vién hodc
cong cu chuan héa dya trén khung ning luc DPC.
5.2. Thdo ludn vé mét so giai phap phat trién
nang lyc DPC cho sinh vién nganh sw pham
hoa hoc

Dua trén két qua phan tich dir liéu vé céc
thanh phan ning lyc DTC (ning luc day hoc
trong moi truong sd), trong dé cac nang lyc nhur
xay dung ké hoach day hoc sb, st dung nén
tang s, thiét ké noi dung sé hay ning luc ty
hoc s6 ¢6 mic trung binh kha cao nhung van
ton tai do léch chuan con 16n, diéu ndy cho thiy
sinh vién con cé sy phan héa trong mic d6
thanh thao giira cac c& nhan va can duoc hd trg
phat trién toan dién hon. Cac phat hién nghién
ctru cung cap co sd thuc tién va Iy ludn cho viée
dé xuat cac dinh huéng d6i méi trong cong tac

dao tao va bdi dudng gido vién: thir nhit, cin
thiét 1ap hé théng danh gia da chidu va dua trén
chimg cu, trong dé két hop gitta tw danh gia,
danh gia dong dang, danh gia cua giang vién va
phén tich cac san pham hoc tap s6. Thir hai, qua
trinh dao tao can 1ong ghép hoat dong ty danh
gia c6 hudng dan (guided reflection), sir dung
rubric cu thé theo khung ning luc DPC theo
ting chuyén nganh cy thé hoidc DigCompEdu,
hodc theo quy dinh cia B6 Gido duc va Pao
tao,... dé gitp sinh vién hinh thanh nhan thic
thyc té va diing dan hon vé ning lyc nghé nghiép
trong mdi truong gido duc sb. Cu thé cac giai
phéap nhu sau:

i). Thiét Idp hé thong ddanh gid nang lyc DPC
cua sinh vién. M6t trong nhiing yeu t6 quan trong
gilp sinh vién phat trién niang luc DPC 1a nhan
thic rd rang vé mic d6 ning lyc hién c6. Viéc
xay dung mot hé théng danh gia toan dién (v
danh gia, phan hdi tir giang vién va danh gia dong
dang, cong cu danh gia truc tuyén,...) s& gilip sinh
vién nhan biét r& cac diém manh va han ché trong
tirng thanh phan ning luc nhu: sir dung cdng cu
s, thiét ké tai liéu s, to chirc day hoc két hop
cdng nghé,... Tir do, sinh vién c6 thé co dinh
hudng cu thé trong viéc cai thién va bdi dudng
cac nang luc day hoc can thiét trong bdi canh
cong nghé di vao moi khia canh caa cudc séng
trong d6 c0 giao duc;

i) Xay dung va khai thac nguon tai nguyén
hoc lidu sé. Chuyen ddi s6 trong chuong trinh
dao tao cac hoc phan phuong phap day hoc Hoa
hoc 1a nén tang quan trong. Cac tai nguyén nhu
hoc lieu mo, video bai giang, tinh huéng md
phong twong tac, cac bai tap s6 hoéa duoc tich
hop vaéi dir liéu I6n (big data) hoac tri tué nhén
tao s& ho tro sinh vién hinh thanh k§ ning day
hoc trong moéi truong s6. Bén canh do, viéc
thiét ké chuong trinh sb theo 19 trinh tir dé dén
kho, phu hgp vdi nang lyc ting nam hoc
(d3c biét nhan manh & ndm hai va ba - giai doan
chuyén hoa tu duy), s& _gitip sinh vién dan hinh
thanh thoi quen hoc s hiéu qua va phat trién
nang lyc day hoc s bén viing.

iii) Tdang cwong vai tré huéng ddn va dong
hanh cua giang vién. Giang vién dong vai tro
trung tdm trong viéc dinh hudng phuong phap
hoc tap cho sinh vién. P& phat trién ning lyc
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DPC, giang vién can doi méi phuong phap
giang day, sur dung cac phuong phép nhu: day
hoc dya trén dy an, dua trén van dé, day hoc
theo tinh huéng va hoc tap kham phé. Cac hinh
thirc to chirc 16p hoc cong tac sb, noi sinh vién
c6 thé cung nhau thiét ké bai giang s, san
pham hoc tap, hoic phan bién, danh gia 13n
nhau trén méi truong sd, s& tao diéu kién phat
trién nang lyc phdi hop, phan bién va sang tao
ky thuat sb. Pdng thoi, giang vién ciing can sir
dung cong nghé sé dé c4 thé héa viéc husng
dan, theo ddi sat qua trinh hoc tap cua ting sinh
vién dé ¢ phan hoi va hd tro kip thoi;

iv) Khuyén khich hoc sau ti chi trong hoc
tdp ky thugt so. Mot két qua dang cht y tir khao
sat, danh gia thuc tién cho thiy niang luc tu hoc
trong mdi truong sé cua sinh vién chua dong
déu, dac biét la trong kha nang lap ké hoach,
giam sat, va danh gia hoat dong hoc tap s6. Vi
vay, can thiic ddy sinh vién phat trién y thuc tu
danh gia dang va hoc tap sau théng qua cac
hoat dong nhu: Thiét 1ap muc tiéu hoc tap rd
rang va ca nhan hoa; Str dung nhat ky hoc tap
sb, cong cu phan &nh tu dong; Ting cudng cac
bai tap tinh hubng lién nganh c6 yéu té tich hop
cong ngh¢; Phat trién cong dong hoc tap ky
thuat s gitip sinh vién trao doi, hop tac va phat
trién tu duy phan bién, sang tao; Gan hoc tap sé
V6i cac van dé thyc tién nghé nghiép, nhu thiét
ké bai giang s6 cho chuong trinh gido duc phd
thong hién hanh, xay dung hé thong cau hoi trac
nghiém truc tuyén, video thi nghiém mé phong,
str dung cac cdng cu phan mém thi nghiém ao,
AR, VR,... hd trg nghién ctu cac noi dung cua
cac chuyén dé chuyén nganh hoa hoc va céc
nganh ma sinh vién s& truc tiép phu trach giang
day va phat trién chuong trinh khi tré thanh
giao vién;

V) Long ghép phét trién nang luc DPC vao
cac hoc phan phiong phdp giang day. Thay Vi
tach biét, ning lyc DPC can duoc tich hop mot
cach ty nhién trong ni dung, phuong phap, va
san pham cua tung hoc phan. Cu thé:

Trong hoc phan "Phuong phap day hoc Hoa
hoc & truong phd thong", sinh vién duoc giao
thiét ké bai giang E-learning véi cac cong cu
nhu Canva, Genially, Google Sites; cac mo
phong thi nghiém, cac phan mén thi nghiém ao,

str dung cac céng nghé hién dai, cé vai tro I6n
trong viéc hd tro gido vién, hoc sinh thuc hién
giang day trong méi truong Sé

Trong cac hoc phan vé phuong phap day
hoc khac, cac dé cuong hoc phan da xac dinh r6
san pham dau ra cua sinh vién can dat duoc la
6 kha nang thuc hanh giang day cac noi dung
chwong trinh Hoa hoc phd thong, sinh vién can
t6 chic cac hoat dong day hoc md phong trén
ClassIn, Zoom, hoic Google Meet, két hop
danh gia bang Google Forms va Padlet; Trong
hoat dong "Thuc hanh giang day": khuyén
khich sinh vién quay video bai giang, phan anh
va chinh stra dya trén phan tich hoc tap sé;

vi) Ung dung phan tich hoc tdp (Learning
Analytics). Sir dung cac cong cu s dé theo ddi
tién trinh hoc tap, phat hién nhiing phan noi
dung sinh vién gap khé khan, hoac nhirng ki
ning sb chwa dat chuan. Tur d6, cung cAp phan
hdi ca nhan héa, c6 co s& dir lidu dé cai thién
giang day va giup sinh vién diéu chinh phuong
phap hoc tap;

vii) Tao déng luc phéat trién DPC thong qua
hoc tdp gan véi thyec tién. Té chirc cac cude thi
thiét ké bai giang sé, sang tao tinh hudng day
hoc k¥ thuat s6, 1am poster twong tac, tng dung
AR/VR trong day hoc Hoa hoc,... Ia nhirng cach
hiéu qua dé sinh vién van dung kién thtrc da hoc
vao tinh huéng thuc té. Bén canh d6, viéc moi
gi4o vién pho thong gitp sinh vién thiy duoc y
nghia thyc tién cua viéc phat trién ning
luc DPC.

Tom lai, d& phat trién toan dién ning luc
day hoc trong méi truong sé (DPC) cho sinh
vién su pham Héa hoc, can su két hop dong bo
gitra viéc danh gia ding, da dang, tao moi
truong hoc tap sé chat lwong, doi méi phuong
phap hoc tap va lam viéc trong mdi truong so.
Céc giai phap nay da duoc tac gia dé xuat va ap
dung vao giang day cac hoc phan vé phuong
phép giang day cho sinh vién su pham hoé hoc.
Viéc danh gia nhirng két qua cu thé caa nhiing
dé xuét s& dugc cong bé trong cac nghién ctru
tiép theo, vai ky vong thong qua cic dé xuat va
thuc hién trong thuc tién thuc hién chuong trinh
dao tao tich hop cac ndi dung sé khéng chi gidp
sinh vién lam chu cong nghé sb trong day hoc
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ma con phat trién nang luc hoc tap sudt doi va
thich (tng vai boi canh gido duc hién dai.

6. Két luan

Nghién ciru da dé xuat va kiém dinh khung
ning luc su pham sé (DPC) danh cho sinh vién
nganh Su pham Hda hoc, bao gdm ba thanh
phan: i) Nang lgc chuyén mén héa hoc;
ii) Nang luc thiét ké ké hoach day hoc trong
mdi truong s; va iii) Nang luc té chac day hoc
sd. Viéc kiém dinh dugc thuc hién dua trén bo
cong cu gom 20 tiéu chi danh gia, phan &nh
tuong déi diy du cac niang luc thiét yéu trong
bdi canh giéo duc hién dai.

Két qua phéan tich cho thdy sinh vién dat
murc ning luc DPC kha tbt, song ton tai khoang
cach rd rét giita tu danh gia va danh gia dong
ding (M-ty danh gid = 9,02; M_dong ding =
7,57; 1(23) = 4,35; p < 0,001). Pidu nay cho
thdy xu huéng danh gia cao ban than, ciing nhu
han ché trong nhan thirc tw danh gia - phu hop
véi cac canh bao cua Redecker (2017) trong
khung DigCompEdu vé viéc gido vién cin ning
lyc tu phan anh va tu diéu chinh vige tich hgp
cong nghé [10]. Pong thoi, mot sb diém yéu
dugc ghi nhan lién quan dén ky ning thiét ké
hoc liéu sd chuyén sau va danh gia do tin cay
ctia tai liéu hoc tap, phu hop véi quan diém tich
hgp cong nghé - noi dung - phuong phap su
pham trong md hinh TPACK [9].

Tur két qua nghién ciu, bay nhém giai phap
phét trién niang lyc DPC da dugc dé xuat va ap
dung nham nang cao hiéu qua dao tao gio vién
Hoa hoc trong bdi canh chuyén doi s6. Nghién
cttu khéng chi gop phan lam rd cau trdc thanh
phan ciia DPC, ma con mé rong hudng tiép can
1y luan va thuc tién d6i véi viéc danh gia va boi
dudng ning luc su pham sb cho sinh vién trong
cac co so dao tao giao vién. Tuy nhién, nghién
ciru nay van con mot sb han ché nhit dinh, dac
biét 1a & quy mé mau khao sat twong dbi nho -
chi gdm 23 sinh vién nganh Su pham Hoéa hoc
va tap trung vao 20 tiéu chi danh gia nang luc
su pham s6. Quy mo mau han ché nay cé thé
anh huong dén tinh khai quat cia két qua
nghién ctru. Do d6, trong cic nghién ciru tiép
theo, can m& rong quy md va pham vi khao sat,

ddng thoi tap trung phén tich sdu mdi quan hé
giita cac thanh t6 ning lyc su pham sd, ciing
nhu thir nghiém va danh gia hi€u qua cua cac
giai phap phat trién nang lyc s6 trong nhitng bbi
canh dao tao da dang hon.

Loi cam on

Nghién ctu xin cam on sy tham gia thuc
nghiém va khao sat cta cac sinh vién nganh Su
pham Hoé hoc, Truong dai hoc Giao duc- Pai hoc
Qudc gia Ha Noi trong nam hoc 2024 - 2025.
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