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Tom tit: Internet Of Things (IoT) la linh viec cong nghé trong diém trong dao tao Cong nghé thong tin va Dién - Pién
tir, doi hoi ngueoi hoc khong chi hiéu kién thire 1y thuyét ma con ¢é nang e thiét ké, lap dat va trién khai hé thong thuec té.
Tuy nhién, hoat dong giang day hién nay tai nhiéu co sé ddo tao van thién vé ly thuyét, thiéu hoc liéu va mé hinh thiee hanh,
dan dén sinh vién khé hinh dung cdu triic hé thong va han ché ky nang nghé nghiép. Bai bdo trinh bay thue trang day hoc
IoT, d@é xudt quy trinh nghién ciru, thiét ké va ché tao mé hinh thuee hanh tich hop cam bién, vi diéu khién. Két qud cho thdy
viée sir dung mé hinh thuce té gip ting cuong hirng thii hoc tdp, ndng cao nang lic trién khai hé thong va ddp vmg muc
tiéu dao tao theo dinh huwong wng dung.

Tir khoa: day hoc thuc hanh, mo hinh loT, dao tao vng dung, gido duc ky thudt.

RESEARCH, DESIGN, AND FABRICATION OF PRACTICAL MODELS
TO SUPPORT APPLICATION-ORIENTED TEACHING OF THE INTERNET
OF THINGS IN INFORMATION TECHNOLOGY EDUCATION

Abstract: The Internet of Things (IoT) is a key field in Information Technology and Electrical-Electronics education,
requiring students to acquire both theoretical knowledge and practical skills in designing, installing, and deploying real
systems. However, teaching at many institutions remains theory-based and lacks practical materials and models, limiting
students’understanding of system structures and professional skills. This paper analyzes the current situation and proposes
a process for researching, designing, and developing hands-on models integrated with sensors and microcontrollers.
Results show that these practical models enhance learning motivation, improve system implementation skills, and support

application-oriented training objectives.
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I. PAT VAN PE

Trong bdi canh chuyén dbi s6 va Cach mang
cong nghi¢p 4.0, IoT dang dugc ung dung rong
rai trong cac linh vyc nhu nha thong minh, ndng
nghiép théng minh, giam sat moi truong, y té va
san xudt cong nghi¢p. Do d6, loT tr¢ thanh noi
dung quan trong trong chuong trinh dao tao nganh
Cong nghé thong tin, K§ thudt may tinh va Dién
- Bi¢n tir.

bac thu cua IoT la tinh lién nganh két hop
phan ctng, phin mém, mang truyén thong va nén
tang dir li€u. Vi vay, viéc glang day chi dua trén
1y thuyét hodc mé phong phan mém la chua du de
hinh thanh nang luc nghe nghiép. Sinh Vlen can
duoc truc tiép thao tac lap rap thiét bi, két ndi hé
thdng va xur 1y su ¢b thuc té.

Tuy nhién, tai nhiéu co s& dao tao, hoc phan
IoT van thiéu thiét bi thyc hanh hodc chi dung
¢ céac vi du don glan dan dén khoang cach g1u’a
kién thuc va thuc tién. Pidu nay datra yeu cau cap
thiét vé viéc nghién cuu, thiét ké va ché tao céc
mo hinh thuc hanh [oT phuc vu day hoc theo dinh
hudng tng dung.
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I1. NQI DUNG NGHIEN CU'U

2.1. Co s 1y luin va yéu cau dao tao

bao tao theo dinh hudng ing dung nhan manh
hoc di doi voi hanh, gan 1y thuyét véi tinh hudng
thuc té, phat trién nang luc thuc hanh nghé nghiép.
Theo quan diém nay, sinh vién khong chi “biét”
ma pha1 “lam dugc”, “trién khai dwgc” va “giai
quyét dugc van dé thuc té”.

Hoc phan IoT yéu cau ngudi hoc hiéu nguyén
Iy cam bién va thu thap dit liéu, lap trinh vi diéu
khién, cu hinh mang truyén thong, luu trir va
phan tich dir liéu trén cloud, thiét ké hé thong
hoan chinh. Néu thiéu méi truong thuc hanh, sinh
vién kho hinh dung méi lién két giita cac thanh
phan, dan dén kién thirc roi rac va thiéu kj ning
tich hop hé thong.

2.2. Thuc trang giang day IoT

Qua khao sat thuc tién giang day, co thé nhan
thay mot s6 han ché nhu thién vé ly thuyét, noi
dung chii yéu trinh bay kién tric IoT, giao thic
truyén thong, nguyén 1y cam bién nhung it c6 co
hoi trién khai hé thong that. Han ché nita 1a Thiéu
thiét bi va hoc liéu thuc hanh, phong thi nghiém
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chua dugc trang bi dong bo; sinh vién phai lam
viéc voi mo phong hodc xem video minh hoa. Roi
k¥ ning nghé nghiép con han ché Sinh vién gip
khé khan khi ddu ndi phan ctng, xir 1y 161 két nbi
mang, c4u hinh thiét bi, tich hop nhiéu thanh phén.

Viéc hoc 1y thuyét kho khan khién sinh vién
thiéu dong luc va kho théy duogc gié tri thyc tién
cua mon hoc.

2.3. Thiét ké va ché tao md hinh thyre hanh IoT

Mo hinh dugc xay dung theo cac nguyén tic:
chi phi thép, d@ trién khai,linh hoat m& rong, an
toan khi sir dung, mo phong sat hé thong thuc té,
phu hop véi hoat dong day hoc nhém.

Hé théng cu trac mo hinh dé xuat gdm bon 16p:

- Lép cam bién - thiét bi dau cudi (cam bién
nhiét do, do 4m, anh sang, khi gas, Relay diéu
khién thiét bi)

- Lép xtr 1y (vi diéu khién ESP32/Arduino/
Raspberry Pi, 1ap trinh C/Python)

- Lop truyén thong (WiFi/MQTT/HTTP, Két
ndi Internet)

- Lép tng dung (Cloud IoT, Firebase/
ThingsBoard/Blynk, Dashboard gidm sat thoi
gian thuc)

Quy trinh ché tao gdm thiét ké so do khdi hé
thong, lap rap phan cung, 1ap trinh thu thap di
ligu, xay dung giao dién giam sat, kiém thu va
hoan thién

Giang vién to chic day hoc v6i mo hinh: thuc
hanh lip rap nhom, viét chuong trinh diéu khién,
cau hinh mang, xdy dung dashboard, trién khai
mini-project (nha thong minh, tram thoi tiét...).
Sinh vién trai nghiém toan bo vong doi hé thong
tir thiét ké dén van hanh.

2.4. Hiéu qua va thio luan

Viéc su dung md hinh thuc hanh mang lai
nhiéu lgi ich nhu tang hig thu va dong luc hoc
tap, gitp sinh vién hiéu rd kién trac IoT, phat trién
k¥ nang tich hop phan cimg, phan mém, rén luyén
tu duy giai quyét su cd, ning cao niang lyc lam
viéc nhom. Sinh vién khong chi hoc “ly thuyét
[oT” ma thuc su “trién khai duoc hé théng IoT”,
phit hop véi yéu cau doanh nghiép. Tuy nhién, can
dau tu ban dau vé thiét bi va bdi dudng ning luc
giang vién dé khai thac hiéu qua mo hinh.

II. KET LUAN

Nghién ctru, thiét ké va ché tao mo hinh thuc
hanh IoT 14 giai phap can thiét nham nang cao
chét lugng day hoc va dap tng muc tiéu dao tao
theo dinh hudng tng dung. M6 hinh gitip gin
két 1y thuyét voi thyuc tién, phat trién k¥ ning
nghé nghiép va tiang cuong trai nghiém hoc tap
ctia sinh vién. Trong twong lai, co thé mo rong
mo hinh theo hudng tich hop Al, dir li¢u 16n va
dién toan dam may dé phu hop voi xu thé cong
nghé mai.
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