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ABSTRACT

In the context of educational digital transformation, digital competence has
become an essential requirement for 21st-century teachers. The study
proposes a competency framework for teaching in digital environments for
pre-service chemistry teachers, which is developed based on the TPACK
model. This framework was also implemented as an expected learning
outcome. Data were collected through peer assessment and self-assessment
of students' teaching performance based on the proposed framework. The
results revealed significant improvements in students' digital teaching
competence after the intervention, highlighting the positive impact of
integrating digital tools into teaching practice. These findings underscore the

model TPACK model as a solid foundation for developing teaching competence in
digital environments among pre-service teachers. The study provides
practical implications for innovating teacher education programs in the digital
transformation era and suggests directions for further research on enhancing
teaching competence in technology-integrated learning environments.

1. Mé dau

Chuyén doi s6 trong gido duc khong chi Ia sy thay d6i mang tinh ki thuat, ma con dat ra yéu cau can ban vé viéc
tai cau triic cac chuong trinh do tao va cac md hinh giang day, trong d6 ning luc sé (NLS) tré thanh mét thanh t6
thiét yéu ddi véi nang luc (NL) cua GV thé ki XXI. Viéc tich hop cong nghé vao qua trinh day hoc d duoc ching
minh 1a c6 kha ning nang cao chat lwong giang day, ting cudng tinh tuong tac, phat trién tu duy phan bién va thiic
day NL tw hoc ciia ngudi hoc trong méi truong giao duc mo, linh hoat va da dang (Gomez-Galan, 2024; Kamarainen
et al., 2024). Bic biét, trong bdi canh d6i méi can ban va toan dién gido duc Viét Nam, viéc trang bi cho sinh vién
sur pham (SVSP) NLS khéng con 1a xu huéng ma trg thanh yéu cau bt budc nham dap tng cac chuan nghé nghiép
méi cua GV trong thoi dai sb (Bo GD-DT, 2025).

Trong sb céc khung Ii thuyét hién hanh vé phat trién NLS, m6 hinh TPACK (Technological Pedagogical Content
Knowledge) néi bat nhu mot nén tang su pham tich hop toan dién gitra ba linh vyc: Kién thic chuyén mén (Content
Knowledge - CK), kién thic su pham (Pedagoligy Knowledge - PK), va kién thuc cong nghé (Technological
Knowledge - TK) (Mishra & Koehler, 2006). Nhiéu nghién ciu quéc té da khang dinh vai trd thiét yéu cua TK trong
nang cao hiéu qua day hoc va phét trién nang luc day hoc (NLDH) trong m6i truong s6. Cac cong trinh ciia Bellou
va cong su (2023), Duong (2023) ciing khang dinh viéc sir dung TK da gop phan cai thién NL tu chi hoc tap, ting
cudng sy tham gia tich cuc ciia ngudi hoc va mé rong pham vi tri thirc tiép can duoc. Nghién ciu cia Huong (2025)
da chi ra cac yéu to tac dong dén viéc tich hop TK trong day hoc, bao gom NL ty d4nh gi4, sw hd tro tir 1anh dao giéo
duc va méi truong cong nghé hoc duong. Nghién ciru ciia Vuong va cong su (2025) cung cp b dit lidu thuc nghiém
cho thiy tng dung TK trong giang day Toan tiéu hoc giip nang cao nhan thirc va su ty tin cua GV trong viéc trién
khai bai hoc. Ngoai ra, nhirng nghién ciru ciia Kamarainen va cong su (2024), Hoai va cong su (2024) cho théy, viéc
sir dung TK md phong ao va thyc té ao tang cudng (AR) gilp HS tiép can hidu qua hon véi cac khai niém triru tuong,
dac biét trong cac mén hoc khoa hoc ty nhién nhur Héa hoc. Nhiing phét hién nay gop phan cung ¢ lap luan rang
viéc phat trién NLS can duoc tiép can tir ca goc do chinh sach, chuong trinh dao tao va thuc tién 16p hoc.

Tai Viét Nam, nhiéu nghién ciru gan déy tap trung vao viéc xay dung va danh gia NL tich hop TK cia GV, dic
biét 1a qua mé hinh TPACK. Nghién ciru ciia Hai va cong su (2024) da chi ra rang, viéc 4p dung TPACK trong giang
day dai hoc gitip sinh vién (SV) phét trién toan dién kién thire CK, PK va TK trong dio tao GV & co s gido duc dai
hoc, dic biét hiéu qua trong dao tao GV day cac mdn khoa hoc ty nhién. Két qua cho thiy, mdi lién hé chit ché giira
ba thanh phan CK, TK va kha nang tmg dung thuc tién trong hinh thanh ki nang sur pham trong 16p hoc. Trong khi
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do, Phan va cong su (2024) khang dinh vai trd cia TPACK trong phat trién NL cong nghé thong tin va truyén théng
(ICT) cho SVSP trong mdi truong hoc tap truc tuyén.

M@ hinh TPACK khéng chi 1a co so Ii luan ma con la cong cu thuc tign, hd tro tich cuc cho qua trinh d6i méi
giao duc trong thoi dai s, dac biét trong cac linh vuc khoa hoc ty nhién nhu Hoa hoc - noi tinh triru twgng va dac
thli ndi dung hoc tap doi hoi su hd trg manh mé tir TK. Tuy nhién, chua c6 nghién ciru chuyén sau, tap trung ap dung
md hinh TPACK dé phét trién NLDH cho SVSP Héa hoc trong méi trudng so. Trong bdi canh d6, viéc xay dung va
van dung khung NLDH trong méi trudng s theo mé hinh TPACK cho SVSP Hoé hoc tré nén dic biét can thiét,
gop phan dam bao chuén dau ra theo hudng tiép can NL va gin két chat chg giira I luan va thuc tién day hoc.

2. Két qua nghién ciru
2.1. Nhizng nghién cizu vé cong nghé trong day hoc hod hoc lién quan @én md hinh TPACK

M@ hinh TPACK hién dugc xem l1a nén tang Ii luan quan trong trong dao tao GV. Cac nghién ctru cua Ning va
cong su (2022), Yeh va cong sy (2021) chi ra rang viéc phat trién NL TPACK khdng chi nang cao hiéu biét chuyén
sau vé noi dung va phuong phap day hoc, ma con hd tro GV tich hop cong nghé sb mét cach phu hop vao ting noi
dung bai hoc va timg nhom ddi turong nguoi hoc. Bén canh do, hop tac gitra GV - thdng qua cac hoat dong nhu thiét
ke bai giang theo nhém hoic xay dung cong dong thuc hanh - duoc x4c dinh 12 yéu té then chét gop phan thuc ddy
ddi mdi su pham theo hudng hiéu qua va bén viing. Nghién ctu cia Gong va cong sy (2022), Jansoon
va Rakbamrung (2019) da chi ra rang, GV can st dung NL sur pham cong nghé (TPK) dé tich hop thanh cong cac
cbng cu nay vao bai glang Trong linh vuc giang day Hoa hoc, nhiéu nén tang cong nghé nhu cac mé phong 4o, cac
thi nghiém hoa hoc 40 va AR cho phép truc quan héa céc cau tric phan tir ba chiéu, lién két héa hoc, phan tng va
quy trinh thi nghiém a0 - nhitng ngi dung triru tuong thuong khé quan sat truc tiép. Nghién ciru cua Hoai va cong su
(2024) da nghién ciru va khang dinh vai tro ciia ing dung AR qua san phim QuimiAR trong day phan “Lién két héa
hoc” cho 32 HS THPT tai Ha Noi. Két qua cho thiy, AR khong chi gia tang dang ké su htng thi va mic do tham
gia hoc tap, ma con gitip HS cai thién NL nhan thuc héa hoc: hiéu duoc thanh phan, cu trdc va phan tng héa hoc,
ciing nhu kha ning ap dung kién thirc vao viéc giai quyét van dé hoc tap. Trude do, Hoai va cong su (2023) ciing di
Xuét ban nghién ciru vé sir dung md phong cAu tric phan tir 3D dé phat trién NL hod hoc, khang dinh hiéu qua cua
m6 phong khédng gian ba chiéu trong hd tro qué trinh hoc tap dé nang cao hiéu qua hoc tap.

Két hop két qua tir c&c nghién ctu trén, c6 thé thiy ring mé hinh TPACK, khi dugc mé rong véi kha ning thiét
ké md phong 3D va AR (thudc TK) két hop phuong phap su pham hiéu qua (thude PK), thuc sy gidp GV Héa hoc
nang cao chat luogng day hoc. Cu thé, cc hoat dong mod phong 3D/AR khong chi tric quan hda kién thic triru trong
ma con hd trg qua trinh X I dit liéu dinh luong, huan luyén ki nang tu duy phan bién, nang cao NL nhan thic hda
hoc va thuc day HS tu hoc, tu nghién ctru va kha nang hoc tap sudt doi.

2.2. Khung néng luc day hoc trong méi trwong o ciia sinh vién sw pham hod hoc

Trén co s& nhitng nghién ctru mé hinh TPACK (Mishra & Koehler, 2006), Quy dinh vé Khung NLS cho ngudi
hoc theo Thong tu s6 02/2025/TT-BGDDT ngay 24/01/2025 ctia Bo GD-DT va céc tai liéu vé NLS ciia GV hoa hoc
c6 lién quan, bai viét gioi thiéu khung NLDH trong méi truong s6 cho SVSP Hoa hoc gom 3 thanh phan, 13 tiéu chi
(bang 1). Khung NL nay lam co s¢ dé bai béo thiét ké bo cau hoi khao sat, danh gia va d& xuat mot s6 bién phép phat
trién NLDH trong méi trudng s6 cho SVSP Hoa hoc.

Bdng 1. Khung NLDH trong méi truong sé ciia SVSP Hoa hoc
NL chinh | M&NL _ThanhphanNL ' Biéu hign NL
CCK1 | Tim kiém, danh gia tai nguyén s6. | Tim kiém, lya chon va danh gié h(‘)c‘liéu s6 phuc vu day hqc hod hoc.
CCK2 Khai thac va xtr Ii dix liéu hod hoc tir | Str dung co so dit liéu truc tuyen, nén tang hoc liéu ma dé phén tich va

nguon sb. Xt li thdng tin hda hoc dang tin cay.
CCK Ung dung TK md phong va da|Van dung cic cong cu nhw PhET, md hinh 3D, AR/VR dé mé phong
CCK3 N N o0
phuong tién. VA giai thich hién twgng, khéi niém hoa hoc.
CCKa Thict ke san pham hoc tap chuyén | Thiét ke e-poster, video hoc tap, bai trinh chiéu chuyén dé tng dung
mon so. cbng nghé trong mon Héa hoc.

Xay dung ké hoach bai hoc c6 tich hop TK phti hop véi néi dung, muc
tiéu va di twong HS.

Tich hop LMS, dién dan s6, phan mém tuong téc vao thiét ké cAc hoat
dong day hoc.

DLPC1 | Lép ké hoach bai day tich hop TK.

DLPC DLPC2 | Thiét ke hoat dong hoc cé yéuto TK.

Ket hop phuong phap day hoc
DLPC3 | (PPDH) truyen thdng va day hoc qua
nén tang s6.

Thlet ké hoat dong Blended Learning, két hop hoc truc tiép va hoc qua
nén tang sb.
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Sur dung Al, quiz, game... d& diéu chinh ni dung hoc tap phu hgp véi
nhu ciu ¢4 nhén.

Str dung nén tang nhu Google Classroom, MS Teams... dé trién khai
I6p hoc truc tuyén.

DTC2 | Huéng dan HS sirdung TK hidu qua. | HS trg HS truy cap, tim kiém, st dung tai nguyén so an toan, higu qua.
DTC3 Thiét ké va trién khai cong cu danh

DLPC4 |Canhan hoa hoc tap bang TK.

DTC1 |Té chuc I6p hoc qua nén tang sb.

Tao quiz, rubrics, portfolio online dé danh gia két qua hoc tap ciia HS.

DTC gia sb.
DTCA To6 chire san pham hoc tap so theo | Thiét ké hoat dong phan hoa HS qua trén nhu cau, NL va keét qua hoc
phan hoa. tép c& nhan thdng qua san pham so.
Quan Ii - phan hoi - danh gia - diéu | Theo ddi tien trinh hoc va phan hoi c nhan hoa, diéu phoi hoat dong
DTC5 [y z . A AR
phdi l6p hoc s6. nhdm, thao luan, chia sé y kién.

2.3. Céc gidi phdp ning cao ning luc day hoc trong méi truong sé cho sinh vién Sw pham hoé hec

Trén co s& nghién ciu va thiét ké khung NLDH trong méi truong sd cho SVSP Hoa hoc, nghién ciru nay dé xuat
sir dung khung NL nay nhu mét chuan dau ra trong giang day cac hoc phan vé PPDH hoé hoc & truong phd thong
trong chwong trinh ddo tao cho SV. Tir d6, d& xuit cAc giai phép phét trién NLDH trong méi truong s6 cho SVSP.

Gidi phap 1. Xay dyng bg cong cu déanh gia NLDH trong mdi truong s6 cia SVSP. NLDH 1a mot phan cét 161,
quan trong ddi vai chuan dau ra trong chuong trinh dao tao GV cua co s¢ giao duc dai hoc. Nhan thuc cua SVSP vé
NLDH trong méi trudng s6 caa ho quyét dinh liéu ho c6 thé sir dung, phét trién cong nghé s6 mot cach hiéu qua va
thanh cdng hay khong trong giang day va nghién cau. Trong nghién ciiu hién tai, da c6 mot xu hudéng tich cuc va
tang 1én trong sur phat trién NLDH trong méi tru(mg s6 cua SVSP Hoa hoc. Tuy nhién, NLDH trong moi tru’O’ng s6
cua ho van con chua phat trién nhu ki vong hoac co thé can cai thi¢én hon nira. Nguyén nhan cua thyc trang nay co
thé 1a do SV thiéu nhan thuc va thiéu sy hiéu biét rd rang vé mic do NLDH trong méi truong 50 cua riéng ho va cac
SV khac. Do d6, SV khé c6 thé sir dung hiéu qua va phi hop cac ngudn luc hoc tap dé phét trién NL ca nhan. Tur do,
nghién ctru dé xuét can khai thac cic phuong phap danh gid toan dién, tw danh gi4, danh gia dong ding véi cac cép
d0 khac nhau dam bao tinh khach quan, da chiéu (vi du: tw béo c&o, phan hdi hoc tap tir ban 1 thanh vién trong nhém,
truong nhom, 16p trung theo hinh thirc truc tiép khi quan sat cac gio giang thir hoac danh gid tai liéu hoc tap). Véi
muc tidu gidp SV nhan thirc day di, sau sic va cd thé khic phuc dugc diém yéu, khuyét diém con han ché vé NLDH
trong méi trudng sb theo khung NLDH hay chuan dau ra. Tir d6, SV st dung hop Ii cong nghé sb dé hoc sau, cai
thién NL hoc tap va dat chuan déu ra theo muyc tiéu cua mon hoc cling nhu chuong trinh dao tao.

Gidi phap 2. Xay dung ngum tai nguyén giao trinh s6 dé phét trien NLDH cho SVSP. Chuong trinh giang day
trong moi trudng s 1a yéu t6 co ban va la nén tang co s¢ quan trong aé phat trién NLDH trong moi truong so cho
SVSP. Dya trén muc tiéu dao tao nguon nhan luc c6 chét luong cao trong bbi canh chuyén ddi s gido duc, dic diém
hoc tap s6 va nhu cau cua SV, cac truong dai hoc can kham pha logic If thuyét cua qué trinh chuyén di sé trong
chuong trinh ddo tao, hinh thanh cac chuan dau ra trong ni dung chuong trinh va timg hoc phan tir muc tiéu, ngi
dung, 19 trinh trién khai va sir dung cac TK nhu dit li¢u l6n va tri tué nhan tao dé tao ra céc tai nguyén sé va toi uu
hoa méi truong giang day s6 dé thuc day GV déi mai chién lugc va cac PPDH, thiic day thuc hién cac PPDH két
hop, dong thoi xay dung khong gian hoc tép thong minh cho SV, dé ho ¢ thé dan cai thién cht luong hoc tap va
phét trién NLDH trong mi trudng so.

Gidi phap 3. Tang cuong vai tro huong ddn cia giang vién trong viéc phat trién NLDH. Trong dao tao GV, diéu
quan trong la phai glup SVSP cii thi¢n phong cach hoc tap va chuyén sang hoc sau de nang cao NL tu hoc trong moi
truong sb cua ho va hinh thanh NLDH. Y kién nay ctia nghién ctru tuong dong v6i quan diém cua Trigwell va Prosser
(1999), nhin manh méi quan hé chit ch gita giang day va hoc tap, chi ra rang giang day hiéu qua cd thé cai thién
phong céch hoc tap cia SV va nang cao chat luong hoc tap. Do d6, giang vién can thiét ké cac khéa hoc va to chic
giang day theo cach xem xét sy khéac biét cia timg ca nhan (day hoc phan hoa) dé tao diéu kién chuyén doi phong
cach hoc tap ciia SV sang hoc sau: (1) Giang vién nén thay doi quan niém gido duc ciia minh, ton trong tinh tu cha
trong hoc tap ciia SV nham dam bao muc tiéu cua viéc giang day la thu hit SV phét trién NL tu hoc va hoc tap sudt
doi; (2) Giang vién nén thiét ké cac PPDH lay nguoi hoc tap [am trung tAm dua trén nén tang ki thuat s, chang han
nhu PPDH dya trén tim toi, PPDH duya trén van d&, PPDH dua trén dir 4n va PPDH duya trén bdi canh dé tich hop
viéc hoc kién thirc véi giai quyét vn dé, thanh thao dit liéu va van dé thuc tién, ki thuat s6, kha ning hop tac va giao
tiép, va nhu cau va khat khao chiém linh tri thuc cia ngudi hoc, khuyén khich nguoi hoc tich cuc tham gia hoc tap
trén 16p va gilp ho thu lwom va ap dung cac chién luoc hoc tap s6 hiéu qua; (3) Giang vién can tao ra mot moi trudng
hoc tap cong tac hd trg bang TK dé khuyén khich sy tham gia tich cuc, su Corlg tac ki thuat s6 va giao tiép sau sic
gitra giang vién va SV, dé ho c6 thé kham pha, hoc tap va giang day trong méi trudng sé; (4) Giang vién sir dung

20



Tap chi Gido duc (2025), 25(17), 18-23 ISSN: 2354-0753

cong ngh¢ s6 dé tién hanh phan tich hoc tap nham dénh gia thuc chét két qua hoc tp ciia ngudi hoc, cung cap cho
ho nhitng phan hdi ¢ hé théng va hudng din ca nhan hda hoc tap dua trén sy khac biét c& nhan va hanh vi hoc tap
dé gitp cac em diéu chinh phuong phap hoc tap kip thoi va lién tuc cai thien NL va chét luong hoc tap.

2.4. Thyc nghigm

2.4.1. Muc dich, tién trinh thyc nghiém

Dé danh gia tinh kha thi, hiéu qua cua cac giai phap nang cao NLDH trong mdi trudng s6 cho SVSP Hoé hoc,
nghién ciu da 4p dung nhimg dé xuét vé céc giai phap phét trién NL nay cho SVSP Hoa hoc tai Trudng Pai hoc
Gi4o duyc - Pai hoc Quic gia Ha Nai trong hoc ki 2, ndm hoc 2024-2025.

* \/6i gidi phap thiz nhat, nghién ctu xay dung mot khung danh gia NLDH trong mdi truong s6 cho SV (bang
1). Trén co sé khung NLDH trong méi truong s6, thiét ké mot bang khao st va gii cho 40 SVSP Hoa hoc tw danh
gia cac mirc do dat duoc vé NL su pham s theo thang danh gia Likerts 5 mic 9, twong tng véi 5 mire diém tir 1-
5. Noi dung cua phiéu khao st duoc klem tra muc d6 tin cay va xac minh tinh hop Ii cua cau tric NLDH trong moi
truong so cua SV, thang do dé dugc tién hanh phan tich nhén t kham pha (EFA) va phén tich d6 tin cy. Két qua
cho thdy hé sb Cronbach’s Alpha ciia thang do chung 13 0.968, diéu ndy cho thy thang do c6 muc dé tin ciy cao.
Dong thoi két qua kiém dinh KMO = 0.784 va Bartlett’s Test co y nghia thng ké (32 = 875.285; df = 190; p < 0.001),
cho thdy dir lidu phu hop dé c6 thé sir dung dé khao sat, danh gia NL ciia SV trong pham vi diéu tra rong hon.

* Gidi phap thi hai va ba, duoc tich hgp trong cac hoat dong thuc tién giang day cua giang vién trong cac hoc
phan vé PPDH trong chuong trinh dio tao. NLDH cta SV duoc tap trung danh gia thuc tién théng qua viéc danh gia
san pham hoc tap véi muc dich khang dinh tinh kha thi, hiéu qua ciia viéc van dung khung NLDH dé xay dung chuan
dAu ra cua hoc phan. Nghién ctru da xay dung méi quan hé gitra noi dung cua phiéu danh gia san phdm dau ra va nji
dung cac thanh t6 trong khung NLDH trong méi truong s6 duoc thé hién trong bang 2.

Bdng 2. Poi sanh giira cac thanh ta trong khung NLDH trong méi trwong so va Phiéu danh gid san pham
STT . Phiél} danh giz_'l~
san pham thuc tien

Khung NLDH trong méi truong sé Déi sanh

DLPC1: Lap ké hoach bai day tich hop TK.
DLPC2: Thiét ké hoat dong day hoc c6 yéu té TK. Phu hop truc tiép, danh gia ké
DLPC3: Két hop PPDH truyén théng va day hoc qua | hoach bai day c6 yéu t6 sb.

nén tang sd.

K& hoach bai day: Day du cac y chinh,
1 |xdc dinh ding yéu cau can dat, toi uu
héa hoat dong trén nén tang so.

Lién quan dén t6 chuc 16p hoc
va hoat dong phan hoa dua
trén TK.

DTC1: T chirc lop hoc qua nén tang sé.

2 | Toiuuhbahoatdong trén nentang so. | pr. 14 chire san phdm hoc tap s6 theo c& nhan hoé.

CCK1: Kha nang tim kiém, lya chon, danh gia hoc liéu
San phim (nén tang s6, video thi|sé phuc vu bai day. Panh gia san phim sb ung
3 |nghiém,...): Trinh bay I do lya chon, | CCK3: Khai thac, xir If théng tin héa hoc tir nguén dit | dung trong day hoc pht hop
thong tin nén tang sb. lidu tryc tuyén dang tin cay. véi NL thiét ké, tng dung TK.
CCKA4: Thiét ké san pham hoc tap chuyén mén s.

Lién hé dén kha ning ung
dung AR/VR, Al vao day hoc
cé& nhan hda va tryc quan.

Noi dung AI/AR: Khd nang tng dung
4 |vao bélj giang, kha nang ho trg da nén
tang so.

CCK2: Ung dung TK m6 phong va da phuong tién.
DLPC4: Cé nhan hda hoc tap bang cong nghé.

DTCL1: Té chirc I6p hoc qua nén tang sb.

DTC2: Huéng dan HS sir dung TK hiéu qué.

Nén ting s: Kha ning twong tac GV | DTC3: Thiét ké va trién khai cong cu danh gia s6 (quiz,
- HS, hd trg da nén tang sb. portfolio,...)

DTC5: Quan Ii - phan hdi - danh gid - diéu phdi I6p hoc
SO.

Dénh gié truc tiép kha néng to
chie va tuong tac qua nen
tang so.

Trinh bay PowerPoint: Han ché 16i o ﬂ ,
6 |font, dinh dang hda hoc, qua nhiéu | CCK4: Thiét ke san pham hoc tap chuyén mdn so.
chir.

Tién trinh thuc nghiém su pham: (1) Giang vién céng bd chuan dau ra - Dinh hudng san pham hoc tap, cu thé
héa thanh cac thanh t6 NLDH trong méi truong s6 theo khung NLDH (bang 2); Cung cp mé ta chi tiét cac bai kiém
tra (Pre-test va Post-test) va céc phiéu danh gi4; (2) Trién khai hoat dong hoc tap tich hop TK, van dung mé hinh day
hoc du &n, day hoc dua trén van dé, thuc hanh st dung TK trong thuc hién cac hoat dong hoc tap. SV 1am viéc nhém
dé phan cong du an, xé&c dinh c4c yéu cau can dat, Xy dyng phiéu danh gia theo tiéu chi tir khung NLDH trong moi
truong s6; thiét ké san pham day hoc s6 va thuc hanh giang thir trén 16p, tham gia tu danh gia va danh gia dong dang
(Truc tiép + online, rén ki nang danh gia va tu duy phan bién); (3) Panh gia qua trinh va két qua phét trién NLDH
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trong moi truong so: Panh gia bang cong cu dinh lwong (Pre-test & Post-test). Bai kiém tra va phiéu danh gia theo
tiéu chi thé hién trong QR code (bang 3). Panh gia bang san pham du an (Ké hoach bai day, video bai giang, mo
phong AR, céc bai kiém tra s hoa (trén Quizizz, Google Forms, Kahoot...).

Tién trinh thuc nghiém duoc dién ra trong sudt thoi gian thuc hién hoc phan vé PPDH (Phén tich chuong trinh
Hoa hoc phé thong, su pham sb) trong chuong trinh ddo tao v6i muc tiéu phat trién toan dién cac thanh té cia NLDH
trong moi trudng s6 cho SV. Cac bai kiém tra, danh gia trudc - sau (Pre/Post-test), két hop véi danh gia qua trinh
théng qua san pham du 4n, danh gia truc tiép trén 16p gitp do luong hiéu qua can thiép va phét trién bén vitng NLDH
trong moi truong s6 cho SVSP.

2.4.2. Két qud va thao lugn

Trong khudn kho cua bai béo, nghién ctru danh gia thyc tién sy phat trién NLDH trong méi trudng s cia
SVSP Hoa hoc. Bang 3 1a két qua tong hop diém cua 3 hinh thie danh gia (tw danh gid, danh gia dong ding va
giang vién d4nh gia) cua 16p thuc nghiém. Diém tong hop duoc thu 2 1an: Lan 1 13 san phdm bai gitra hoc ki (Pre-
test), khi SV chua duoc thuc hanh van dung khung NLDH trong méi truong s6 theo chuan dau ra va 1an 2 1a két
qua tong hop bai cudi ki, thu duoc sau khi tham chiéu chuan dau ra giita san pham ciia SV va khung NLDH trong
mbi truong s6 (Post-test).

Bdang 3. Thang ké mo ta va kiém dinh T-test diém Pre-test va Post-test ciia lop QH 20225

Giai doan N Mean SD t P Thuc nghiém
Pre-test 23 7.30 135 E!lh [=]
Post-test 23 9.15 0.27 -7.85 | 0.000 |§|

Két qua thong ké md ta va kiém dinh T-test cho thay su khac biét co y nghia thong ké giira diém Pre-test va Post-
test cua SV (t = -7.85; p = 0.000). Cu thé, diém trung binh Post-test (M = 9.15; SD = 0.27) cao hon d4ng ké s0 Véi
diém trung binh Pre-test (M = 7.30; SD = 1.35), phan anh sy tién bo rd rét ciia SV sau qua trinh can thiép su pham.
Két qua ndy khang dinh hiéu qua tich cuc cia hoat dong day hoc gan véi danh gia san pham thyc tién trong viéc
nang cao NLDH trong méi truong s cho SV. Bong thoi, mirc d6 dao dong diém sé sau can thiép (SD = 0.27) giam
manh so véi truge can thiép (SD = 1.35), cho thiy s dong déu hon vé két qua hoc tap giira cac ca nhan, phan &nh
tac dong on dinh va nhat quan ciia bién phap str dung khung NLDH trong méi truong s khi thuc hién hoc phan vé
PPDH cho SV. Tuy nhién, két qua phan tich thong k& cho thay su khac biét déng ke gitra diém ty danh gia va danh
gia dong dang ciia SV trong d4nh gia san pham bai Pre - test, v6i khoang chénh léch Mean = 1.45 diém trén thang
diém 10, t =-4.14; p = 0.0005). Dicu nay dat ra yéu cau cap thiét trong viéc to chirc hoat dong boi dudng Ki nang tu
danh gia khach quan, gop phan nang cao chat luong tw nhan thirc va tu dinh huéng hoc tap cua SV. Phat hi¢n nay
phii hop Véi quan diém cua cac nha nghién ctu giao duc hién dai nhu Biggs (1999) va Boud & Falchikov (2006) vé
viéc tich hop cac hinh thirc hoc tap thuc tién va danh gia san phim nham phét trién toan dién NL ngudi hoc. Bdng
thoi, két qua ciing gop phan lam rd gia tri cuia md hinh day hoc phat trién NL, khi nguoi hoc khdng chi tich cuc tham
gia vao qua trinh xay dyng san pham ma con dugc cung ¢b ki nang ty danh gia va tu dinh hudng hoc tap. Tir do,
nghién ctu tiép tuc nhan manh tam quan trong cua viec thiét ké cac hoat dong day hoc dya trén san pham thuc tién,
két hop véi cong cu danh gia phu hgp nham nang cao chat luong dao tao, dong thoi phét trién NL tu hoc, tu duy
phan bién va ki nang thuc hanh cho SV trong bdi canh gido duc hién nay.

3. Két luan

Két qua nghién ctu khing dinh tinh kha thi va hiéu qua cua viéc thiét ké va van dung khung NLDH trong moi
truong s6 cho SVSP Hoé hoc trén nén tang mé hinh TPACK. S cai thién rd rét vé NLDH trong mdi trudng sé cua
SV sau qué trinh can thiép, ciing véi két qua hoc tap cao vurot troi va dong déu hon sau mot thoi gian van dung khung
NL vao giang day cac hoc phan vé PPDH, cho thy viéc tich hop TK vao dao tao GV khdng chi nang cao chét luong
chuyén mén ma con thic day kha nang tur hoc, ty danh gia va thich tng véi méi truong day hoc hién dai. Nghién
ctru 13 co s¢ thyc tién quan trong dé cac co s¢ dao tao day hoc doi méi ndi dung, phuong phap va tidu chi danh gia
theo hugng phét trién NLS, dap (g yéu ciu dao tao ngudn nhan luc ¢ chat luong dé thyc hién muc tidu cia Chuong
trinh gi4o duc phd théng 2018 va xu thé chuyén ddi s6 trong gido duc. Dng thoi, két qua ciing mé ra hudng tiép can
thiét thyc trong to chirc cac chuong trinh dio tao, giup SVSP Hoé hoc sin sang hoi nhap va lam cha méi truong day
hoc 56 sau khi ra trudng. Tuy nhién, nghién ciru van con mot sd han ché nhu: pham vi doi tugng thuc nghiém it (23
SV) va hep. Thai gian can thiép ngan (trong hoc ki 2 ctia nam hoc) nén chua danh gia dugc sy phat trién bén viing
ctua NLDH tich hop cong nghé so; phuong phép danh gia thiéu cac cong cu dinh tinh; chura kiém soét tot cac yéu to
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ngoai canh nhu NL t hoc va diéu kién thiét bi cua SV. Do d6, can ¢6 nhiing nghién cau véi s6 lugng l6n va mo
rong doi twong, kéo dai thoi gian can thiép va da dang héa phuong phap danh gia trong cac nghién ctu tiép theo.
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