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VAN DUNG DAY HQC DU AN THEO PINH HUONG PHAT TRIEN NANG LUC
SO CHO HQC SINH CAP TRUNG HQC: NGHIEN CUU THUC NGHIEM
VOI DU AN “IOT HEALTH STATION”

Lé Thi Diém Hing', Ho Trong Nhan?, Tran Thi Bé Bay2, Nguyén Thi Hai Anh%, Ly Thi Thu Trang?
"Truong THCS Giai Xuén, thanh phé Cin Tho
*Trwdng THPT Phan Vin Tri, thanh phé Can Tho
3Truomg THCS Nhon Nghia, thanh phé Can Tho

Tém tit: Trong boi canh chuyén doi sé gido duc, viéc phat trién nang liee s6 cho hoc sinh phé théng tré thanh mot yéu
cau quan trong cua chwong trinh gido duc hién nay. Nghién ciru nay nham vin dung day hoc dy an theo dinh huong phat
trién nang luc 56 thong qua dw én “IoT Health Station” trong day hoc mén Tin hoc & cap trung hoc. Dya trén khung nang
lyc s0 cua Bo Gido duc va Pao tao, nghién curu xay dung rubric danh gia nang luc so cia hoc sinh. Tién trinh day hoc dy
dn dwoc trién khai trong 6 tuan véi cdc hoat dong két hop truec tzeln va tric tuyén Nghzen cteu thye nghiém d‘udc thuc hién
théng qua thiét ké danh gid triedc va sau khi trién khai dw an. Két qua cho thay d‘lem trung bmh nang liee s6 cia hoc sinh
ting tir 1,85 lén 3,07, véi sw cdi thién ré rét & cdc tiéu chi sdng tao ndi dung s6, gidi quyét van dé véi cong nghé va img
dung Al trong hoc 1ap. Két qua nghzen cteu khdng dinh hiéu qua ciia vzec tich hop day hoc dir an voi cac cong nghé loT
trong viéc phdt trién ning lwc s6 cho hoc sinh trung hoc, dong thoi cung cdp co so thue tién cho viéc doi méi phwong phdp
day hoc trong béi canh chuyén doi sé gido duc.

Tir khoa: day hoc dy an; nang luc s6; 1oT: hoc sinh, tin hoc.

APPLYING PROJECT-BASED LEARNING TO DEVELOP HIGH SCHOOL
STUDENTS’ DIGITAL COMPETENCE: AN EXPERIMENTAL STUDY USING
THE IOT HEALTH STATION MODEL

Abstract: In the context of digital transformation in education, developing digital competence for school students
has become an important requirement of contemporary educational programs. This study aims to apply project-based
learning oriented toward the development of students’ digital competence through the “loT Health Station” project in
secondary-level Informatics education. Based on the digital competence framework issued by the Ministry of Education
and Training, the study developed a rubric to assess students’digital competence. The project-based learning process was
implemented over six weeks through a combination of face-to-face and online learning activities. The experimental study
employed a pre-test and post-test design to evaluate the effectiveness of the intervention. The results show that the average
digital competence score of students increased from 1.85 to 3.07, with notable improvements in digital content creation,
problem-solving with technology, and the application of artificial intelligence in learning. These findings confirm the
effectiveness of integrating project-based learning with loT technologies in fostering digital competence among secondary
school students and provide practical implications for innovating teaching methods in the context of educational digital
transformation.

Keywords: project-based learning; digital competence; IoT; students; informatics.
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Trong bdi canh chuyén ddi sb toan cau, ning
luc s6 (digital competence) duoc xem 1a mot
trong nhitng nang luc ¢t 16i ctia cong dan thé ky
XXI. Nhiéu quéc gia di xay dung khung ning luc
s6 nham dinh huéng chuong trinh gido duc phd
thong, tiéu biéu nhu khung DigComp cua chau Au
hay khung ning luc s6 cia UNESCO. Tuy nhién,
thach thuc dat ra khong chi ¢ vi¢e xac dinh cAu
truc nang lyc ma con ¢ viéc lya chon mo hinh day
hoc phu hop dé phat trién hiéu qua ning luc nay
cho hoc sinh, dac biét & cép trung hoc.

Day hoc du an (Project-Based Learning — PBL)
dugc ghi nhan 1a mdt trong nhiitng phuong phap
c6 tiém nang phat trién nang luc ngudi hoc thong
qua cac nhiém vy mang tinh thuc tién, tich hop
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va giai quyét van dé. Cac nghién ctru qudc té cho
thidy PBL gop phan nang cao tu duy phan bién,
nang luc giai quyét van dé va k¥ ning cong nghé.
Gan day, viéc tich hop cong ngh¢ Internet van vat
(IoT) vao cac du an hoc tap da mo rong co hoi
cho hoc sinh tham gia vao céc tinh hudng hoc tap
gin v6i thye tién nhu nha théng minh, giam sat
moi truong. Tuy nhién, phan 16n cac nghién ctu
nay tap trung vao bac dai hoc hoac cac nganh k¥
thuat; sd luong nghién ctru thyc nghiém danh gia
tac dong cua PBL tich hop IoT dbi véi nang luc sb
cua hoc sinh trung hoc con han ché.

Tai Viét Nam, Chuong trinh gido duc ph6 thong
2018 nhan manh dinh hudng phat trién phdm chat
va nang luc, trong dé nang luc s6 duge xac dinh
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12 mot thanh t& quan trong. B Gido duc va bao
tao dd ban hanh khung ning lyc s6 1am co sé trién
khai trong cdc mon hoc, dac bi¢t 1a mon Tin hoc.
Tuy nhién, thyc tién day hoc cho thiy viéc to chirc
cac hoat dong hoc tap nham phat trién nang lyc
s6 con gap nhidu kho khin; cac nghién ctru thyc
nghiém kiém chtng hiéu qué ciia cic mo hinh day
hoc cu thé theo khung ning luc s6 qubc gia van
con chua nhiéu.

Tur nhitng van dé trén, nghién ctru nay dugc
thuc hién nham véan dung day hoc du &n theo dinh
huéng phat trién nang lyc sé théng qua md hinh
“IoT Health Station” trong day hoc moén Tin hoc
cép trung hoc. B::ing thiét ké thuc nghiém su pham,
nghién ciru cung cap minh ching vé tac dong ciia
mo hinh day hoc nay d6i voi sy phét trién nang
luc s6 ctia hoc sinh theo khung ning luc s ctia Bo
Gido duc va Pao tao, gop phﬁn bd sung co s¢ thuc
tién cho viéc d6i moi phuong phap day hoc trong
bbi canh chuyén d6i sb gido duc.

IL. NQI DUNG NGHIEN CUU

2.1. Ning lye s6 trong gido duc pho thong

Trong bdi canh chuyén ddi s6 manh mé cia
xa hoi, nang luc s6 duoc xem 1a mot trong nhiing
nang lyc cdt 18i can duoc hinh thanh va phat trién
cho hoc sinh pho thong. Theo dinh hudng ctia Bo
Gido duc va Dao tao, nang luc sb duoc hiéu 1a kha
ning st dung cong nghé sé mot cach hiéu qua,

an toan va co trach nhiém dé hoc tap, giao tiép,
sang tao va giai quyét cic van dé trong moi trudng
s6. Khung ning luc sé danh cho nguoi hoc do Bo
Giao duc va Pao tao ban hanh xac dinh cac thanh
phan nang luc co bén nhu: khai thac va quan ly
thong tin so giao tlep va hop tac trong moi tru’orng
s0, sang tao n01 dung s6, dam bao an toan sb va
giai quyét van dé véi su hd tro cta cong nghé.
Trong chuong trinh gido duc phd thong hién hanh,
viéc phat trién ning luc s6 duoc tich hop trong
nhiéu mén hoc, dic biét 1a mén Tin hoc, nham
giup hoc sinh hinh thanh kha nang str dung cong
nghé mot cach chu dong va sang tao. Déi véi hoc
sinh trung hoc, viéc phat trién nang luc ) khong
chi dimg lai ¢ k¥ ning sir dung thiét bi va phan
mém, ma con hudng t6i kha niang van dung cong
nghé dé giai quyét cac nhiém vu hoc tap va cac
vén dé thuc tién. Piéu nay doi héi cac hoat dong
day hoc can duoc to chuc theo hudng trai nghiém,
kham pha va gan véi cac bbi canh thyc tién, trong
do hoc sinh duoc tham gia vao qua trinh tim hiéu,
thiét ké va tao ra cac san pham sd.

Trong nghién ctru nay, rubric danh gia nang luc
s6 cua hoc sinh trong day hoc du an dugc xay
dung dwa trén Khung ning lyc sb cua ngudi hoc
do B9 Gido duc va Pao tao ban hanh nhung c6
hiéu chinh. Rubric ndy bao gdm 6 tiéu chi, mdi
tiéu chi ¢6 4 murc d6 thanh thao.

Bing 1. Rubric dinh gid ning licc sé ciia hoc sinh

Tiéu chi niang luc so

Murc d co ban
(1 diém)

Mitc dd trung cip
(2 diém)

Mirc d§ nang cao
(3 diem)

Mirc d§ chuyén gia
(4 diém)

1. Khai thac va quan ly
thong tin soO

Tim kiém va st dung
thong tin s6 theo hudng
dan cua gido vién.

Tim kiém théng tin tir
nhiéu nguoén va luu trir
dir liéu co ban.

Danh gia do tin cy cua
ngudn théng tin va td
chuc dit liéu hop ly.

Xay dyng chién lugc tim
kiém, téng hop va quan
1y dir liéu hi¢u qua phuc
vu du an.

2. Giao tiép va hop tac
trong moi trudong so

St dung cac cong cy
giao tlep s co ban dé
trao ddi théng tin voi
nhém.

Tham gia thao luan va
chia sé tai liéu trén cac
nén tang tryc tuyén.

Phéi hop hiéu qua voi
cac thanh vién nhém
thong qua cac cong cu
sO.

Diéu ph01 hoat dong
nhém, t6 chic trao ddi
va quan 1y tién do du 4n
trén nén tang s6.

3. Sang tao ndi dung sb

Tao ndi dung sb don
gian (van ban, slide, hinh
anh) theo hudng dan.

Két hop nhiﬁu dang ndi
dung so dé trinh bay
thong tin.

Thiét ké san pham so ¢c6
cau tric rd rang phuc vu
muc tiéu dy an.

Phat trién san phim sb
sang tao, tich hop nhiéu
cong cu va cong nghé
khéc nhau.

4. An toan va dao dirc sb

Nhan biét cac nguy co
co ban trong moi truong
sO.

Thuc hién cac bién phap
bdao mat thong tin cé
nhéan va thiét bi.

Tuén tha quy dinh vé
an toan thong tin va ban
quyén so.

Cha dong dé xudt va
huéng dan nguoi khac
thuc hién cac nguyén tic
an toan va dao dc sb.

5. Giai quyét van d& vai
cong nghé so

X4c dinh vAn dé don
gian va su dung cong cu
s6 theo huéng din.

Lua chon cong cu cong
nghé¢ phu hgp dé thuc
hién nhiém vu hoc tap.

Phan tich van dé va két
hop nhiéu cong cu so dé
giai quyet nhiém vu.

Thiét ké va téi wu giai
phap cong nghé nhim
giai quyét cac van dé
phtrc tap trong du an.

6. Ung dung tri tué nhan
tao (Al) trong hoc tap

St dung mét sé cong cu
Al theo huéng dan dé hd
tro hoc téap.

Biét dat cau hoi va khai
thac Al dé tim kiém
thong tin hodc goi v v
tudng.

Str dung Al dé hd tro
phan tich dir liéu, lap
trinh hodc thiét ké san
phim sd.

Van dung Al mét cach
sang tao dé t&i wu hoa
giai phap du an va danh
gi4 két qua hoc tap.
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Diém trung binh cua 6 tiéu chi gitip xac dinh murc d6 thanh thao niang lyc s6 cua hoc sinh.
Bdng 2. Diém danh gida mirc dp thanh thao nang luc so

Téng diém Mikc d thanh thao
1,00 - 1,75 Co ban

1,76 - 2,50 Trung cap

2,51 -3,25 Nang cao

3,26 - 4,00 Thanh thao

2.2. Day hoc du 4n trong phat trién ning luc

Day hoc du an (Project-Based Learning —
PBL) 1a mét phuong phap day hoc tich cuc trong
d6 hoc sinh tham gia vao qua trinh giai quyét
mot nhiém vu hoc tap phuc h0’p thong qua viéc
thuc hién cac dy an gan v6i bdi canh thyc tién.
Trong qua trinh nay, hoc sinh dong vai tro trung
tam cua hoat dong hoc tap, chu dong tim kiém
thong tin, thao luan, hop tac va van dung kién
thic lién moén dé tao ra cac san pham cu the Day
hoc du an khong chi glup ngum hoc cung ¢6 kién
thirc ma con phat trién nhiéu nang luc ‘quan trong
nhu tu duy phan bién, giai quyét van dé, giao
tiép, hop tac va dac biét la nang luc str dung cong
ngh¢ so Théng qua viée to chire cac dy an hoc
tap gan v6i cac tinh hubng thyc tién, gido vién
tao diéu kién dé hoc sinh trai nghiém qua trinh
kham pha va sang tao, tur d6 nang cao hung thu
hoc tap va phat trién cac nang luc can thiét trong
bdi canh giao duc hién dai.

Qua trinh td churc day hoc du an thuong duoc
trién khai theo mot s6 budc co ban nham dam
bao hoc sinh tham gia tich cuc vao toan bo tién

trinh hoc tap. Trudc hét, gido vién gi6i thidu chu
dé du an va cung hoc sinh xac dinh van dé can
gidi quyét, myc tiéu va san pham du kién ciia du
an. Tiép theo, hoc sinh dugc chia nhom dé xay
dung ké hoach thuc hién, phan cong nhiém vu
va lya chon cac cong cu, ngudn tai nguyén can
thiét. Trong giai doan thuc hién du 4n, hoc sinh
tién hanh thu thap thong tin, nghién ctru, thiét ké
giai phap va phat trién san pham duéi sy hd trg va
dinh hudng cua gido vién. Sau khi hoan thanh, cac
nhom trinh bay va gi6i thiéu san phiam cta minh
trude 16p, dong thoi tham gia thao luan, phan bién
va danh gia két qua. Cudi cung, gido vién va hoc
sinh cung tong két, rat kinh nghiém va danh gia
muc d6 dat duoc cua cac muc ti€u hoc tap cling
nhu sy phat trién cac ning luc ctia ngudi hoc.

2.3. X4y dung va trién khai dw 4n day hoc:
“IoT Health Station” nham phat trién ning luc
s0 cho hoc sinh

Nham phat trién ning luc sd cho hoc sinh, mot
s6 du 4n day hoc da duoc xay dung va trién khai.
Trong pham vi bai bdo nay, tién trinh day hoc du
an “loT Health Station” dugc trinh bay.

Bing 3. Mt so duw dn day hoc phdt trién ning lwc sé cho hoc sinh

STT Tén du an MO ta ngin gon Ning luc s phat trién
Thiét ké va xdy dung mo hinh tram | Khai thac dit liéu $b, sang tao noi
. theo doi strc khoe sir dung cam bién | dung sb, giai quyét van dé véi cong
1 IoT Health Station | /%« théne 10T dé thu thap va hién | nghe
thi dir liéu strc khoe.
Xay dung mo hinh nha thong minh | Séng tao ndi dung s0, lap trinh, giai
2 Smart Home System cho phép dicu khién thiét bi dién tr | quyét van dé
Xa.
Environmental Monitoring Thl‘et ke P@ thong, giam sAat; moi I.(Ahal thﬁc tho?g t}n 0, phén tich dir
3 Syst truong dé do nhiét do, d6 am va chat | li€u, gidi quyet van de
ystem luong khong khi.
Digital Health Awareness T;hle:[ ké chién (}1ch t’ruyekn t’hongﬂ Giao t1?p va hop tac so, sang tao ndi
4 . s0 nang cao nhan thirc vé sttc khoe | dung so
Campaign A X
cong dong.
Phat trién cong cu hd tro hoc tap sit | Ung dung Al trong hoc tap, khai thac
5 Al Learning Assistant dung tri tué nhan tao dé goi y tai liéu | thong tin so
va giai dap cau hoi.
Xay dung bang diéu khién s6 hién | Quan Iy dit liéu sd, phan tich thong tin
6 Smart School Dashboard | thi dit liéu hoc tap va hoat dong cta
hoc sinh.
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Bing 4. Tién trinh day hoc dw dn “IoT Health Station” nham phdt trién nang lwc so cho hoc sinh

Muc tiéu phat

Buée Hoat dong cia GV Hoat dong cua trién ning luc Sin pl.l;a m T.h o1
HS P du kien gian
)
1. Khéi dong du | - Gidi thiéu boi canh dy én: | - Tham gia thdo | - Tim kiém va|Danh sich | Tuin 1
4n va xdc dinh | nhu ciu theo doi stic khoe [ luan vé cac van |khai thac thong |vén dé can
van dé béang cong nghé. dé¢ stc  khoe | tin sb. giai quyét.
- Trinh bay muc tiéu va yéu | ¢ thé theo doi|- Giao tiép va
ciu cta dy 4n “loT Health | bang IoT. trao d6i thong
Station”. - TS chtic thao luan |- Hinh thanh y [tin trong moi
vé chc ting dung IoT trong | tuéng ban dau | truong sb.
doi song. cho duy an.
- Tim hiéu mot
s6 mo hinh IoT
tuong tu.
2. Lap ké hoach | - Huéng din hoc sinh chia |- Thanh 1ap |- Hop tac tryc |KE& hoach | Tuan 1
du an nhom va xdy dung ké hoach | nhém. - Phén |tuyén. - Quan 1y [thuc  hién
thyc hién. - Gidi thiéu cac [ cong nhi€ém vy [ thong tin va dit | du an
cong cu sd hd tro lam viée [ cho ting thanh | lidu sb.
nhom va quan ly dy an. vién.
- Xay dung ké
hoach thuc hién
du an.
3. Nghién ctu|- Huéng dan tim hiéu[- Tim kiém tai|- Khai thac|So dd thiét| Tuan 2
va thiét ké hé|nguyén Iy hoat dong ctia IoT |liéu vé IoT va [thong tin s. ké hé thong
théng IoT va cac cam bién strc khoe. | cam bién. - Sang tao ndi | loT.
- Huéng dan thiét ké so do |- Thiét ké mo | dung sd.
h¢ thong. hinh h¢ théng
IoT Health Sta-
tion.
4. Phat trién - Huéng dan lap trinh vi diéu | - Lap trinh hé|- Sang tao ndi (M6  hinh Tuén 3—4
va lap trinh hé | khién va két ndi cam bién. | thdng IoT. dung sd. IoT Health
thong - Hd tro hoc sinh khi gip |- Két ndi cam |- Giai quyét|Station
kho khan. bién va thu thap | van d& véi cong | hoat dong
dir lidu. nghé sb. co ban.
5. Phén tich dir |- Huéng dan sit dung cong |- Thu thip va|- Ung dung AI|Hé théng | Tuin 5
lidu va t6i wu hé | cu s va AI dé phén tich dit | phan tich dit lidu | trong hoc tap. IoT hoan
thong ligu. suc khoe. - Phan tich va xtr | chinh  va
- Huéng din cai tién san |- Sir dung AT dé |1y dit liéu sd. bao céao dir
pham. hd trg phan tich lidu.
dir ligu va cai
tién hé thong.
6. B4o cdo, danh | - T6 chirc budi trinh bay san [ - Trinh bay san |- Giao tiép va|Béo cdo du | Tudn 6
gia va phan hoi | pham dy én. pham du an. trinh bay san|an va san
du an - Huéng dan danh gid va |- Tham gia phan | phdm sd. phim hoan
phan hoi. bién va danh gia | - Danh gia va céi | chinh.

chéo.

tién giai phap
cong nghé.
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2.4. Két qua thwe nghiém

Du 4n IoT Health Station d3 dugc trién khai
v6i véi 82 hoc sinh (HS) 16p 9 tai hai truong:
THCS Giai Xuan (42 HS) va THCS Nhon
Nghia (40 HS) tai thanh phé Can Tho. Viéc danh
gia hiéu qua cua mo hinh day hoc du an “loT Health
Station” dugc thuc hién & hai thoi diém: trude khi
trién khai dy 4n (pre-test) va sau khi hoan thanh
du 4n (post-test). Két qua tong hop cho thiy ning
luc s cua hoc sinh ¢6 su cai thién rd rét sau qua
trinh tham gia dy an.

That vay, két qua cho théy diém trung binh cua
tat ca cac tiéu chi ning lyc sé déu ting sau qua
trinh thyc nghi€ém. Muc tang cao nhat thudce vé
cac tidu chi sang tao nodi dung so, giai quyét van
dé voi cong nghé sb va tmg dung Al trong hoc tép,
phéan anh tac dong tich cyuc cua viéc trién khai du
an IoT Health Station trong viéc tao co hdi cho

hoc sinh van dung cong nghé¢ s6 dé thiét ké san
pham va giai quyét cac nhiém vu thyc tién.

1. KET LUAN

Nghién ctru da van dung day hoc du 4n cha dé:
“IoT Health Station” nham phat trién ning lyc s6 cho
hoc sinh trung hoc trong bdi canh chuyén déi sb gido
duc. Két qua thuc nghiém cho théy nang luc sO cla
hoc sinh ¢6 su céi thién rd rét sau qua trinh tham gia
du 4n, thé hién qua su tién bd & céc ti€u chi nhu’ khai
thac thong tin 50, giao tiép va hop tac tryc tuyen sang
tao ndi dung s, dam bao an toan sb, giai quyét van
de bang cong nghé va ing dung Al trong hoc tap.
Diéu nay cho thdy viéc tich hop cac du an gin véi
cong nghé ToT va méi truong hoc tap két hop truc
tiép — truc tuyén co hiéu qua tich cuc trong phat trién
ning lyc s6 cho hoc sinh, ddng thoi gop phan ning
cao tinh chu dong, kha ning tu hoc va nang luc gii
quyét van dé ctia nguoi hoc trong gido duc phd thong,
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