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Abstract

This study evaluates the current implementation of the STEM model in teaching the subject of Technology at
primary schools, with a focus on developing students’ engineering design competency. An online questionnaire
survey was administered to 41 teachers and 439 students in Can Tho City. The findings reveal that although
both teachers and students recognize the importance of STEM education, a substantial gap remains between
awareness and classroom implementation. Lessons in the subject of Technology are often reduced to craft-based
activities because of constraints such as the limited duration of each lesson (35 minutes) and large class sizes.
Students mainly observe and reproduce models, with few opportunities to participate fully in the engineering
design process, particularly the testing and evaluation stages. The study therefore recommends scheduling double
periods and developing standardized banks of STEM topics and assessment rubrics to improve the effectiveness
of STEM-based teaching and foster primary school students’ engineering design competency.
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1.Dat van dé

Viéc trién khai Chuong trinh Gido duc phé thong 2018 da danh dau budc ngoat khi dua mén Cong
nghé vao gidng day ngay tu bac Ti€u hoc. Muc tiéu cét 16i clia su thay ddi nay la phat trién toan dién
nang luc ngudi hoc, trong dé nhan manh vao nang luc thiét ké ki thuat. Cing véi d6, dinh hudng gido
duc STEM dang dugc ddy manh nham trang bi cho hoc sinh (HS) kha nang tu duy sang tao, phan bién
va ki nang x( ly cac tinh huéng thuc té€ (Chinh & Hién, 2023; Sultana & Farhana, 2024). Theo cac tai liéu
qudc té, phuong phap ti€p can STEM cung cap mot khong gian hoc tap thuan Igi dé nudi dudng tu duy
ki thuat, tao diéu kién cho ngudi hoc bién y tudng thanh san pham cu thé va dan hoan thién chung
(English & King, 2015; Fan & Yu, 2017). G géc nhin trong nudc, nhiéu nha nghién ctiu ciing déng thuan
rang khi ti€p can véi STEM, HS tiéu hoc sé c6 thém co héi thuc hanh ap luan va tu dua ra lua chon (Xinh
& Hong, 2022).

Tuy nhién, qua trinh dua STEM vao I6p hoc van d6i mat véi khéng it vudng mac do nhiing han ché
cUa thoi quen day hoc cl (Martinez-Martinez & Ortiz-Revilla, 2025). Nhin vao thuc té mén Cong nghé &
trudng tiéu hoc, yéu té ly thuyét thudng van 1an at. Cac em chua c6 nhiéu co hdi dé tu minh nhin nhan
van dé va bat tay vao qua trinh thiét k&, ché tao thuc su. Thém vao dé, phan 16n céc cong trinh nghién
clu thoi gian qua lai chd yéu ban vé tich hgp STEM trong cac mén Khoa hoc, Toan (Béo & Lan, 2022)
hoac chi tap trung & cac cap hoc cao hon. Diéu nay tao ra mét khodng tréng khi ching ta chua tan
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dung triét dé thé manh ctia STEM vao mén Cong nghé nham phat trién nang luc thiét ké ki thuat cho
HS nhé tudi. Nhan thdy van dé nay, nhom tac gia di sdu tim hiéu “Thuc trang vdn dung mé hinh STEM
trong day hoc Céng nghé & tiéu hoc theo huéng phat trién ndng luc thiét ké ki thudt”. Muc tiéu ctia nghién
ctu nham khao sat muc dé nhan thic, thuc tién van dung va cac rao can cla giao vién lan HS, ti do
lam co s& khoa hoc dé dé xuat cac quy trinh, giadi phap nang cao chat lugng day hoc theo Chuong trinh
Gido duc phé théng 2018.

2. Phuong phap nghién ctiu

2.1. Phuong phdp nghién cau li lugn

Nghién cutu tién hanh tim hiéu, phan tich, téng hop va hé théng héa cac tai liéu, van ban chi dao ctia
B& Gido duc va Pao tao, cling nhu cac cong trinh nghién ctiu khoa hoc trong va ngoai nudc lién quan
dén mo hinh gido duc STEM, ndng luc thiét ké ki thuat va viéc day hoc mén Cong nghé & cap Tiéu hoc.
Két qua clia phuang phéap nay dong vai trd lam ca s& khoa hoc viing chac dé thiét ké cac bd cong cu
khéo sat va dé xuat giai phap.

2.2. Phuong phdp nghién ciru khdo sdt thuc tién

Nghién ctiu dugc thuc hién tir thang 02/2025 dén thang 04/2025 véi mau khao sat gom 41 gido
vién (GV) tiéu hoc gidng day mén Cong nghé (tai Trudng Tiéu hoc, THCS va THPT Viét Hoa va mét s8
truding tiéu hoc khac trén dai ban thanh phé Can Tha) va 439 HS khéi 16p 3, 4, 5 (tai Truding Tiéu hoc,
THCS va THPT Viét Hoa). Nghién cttu thuc tién dugc tién hanh bang phuong phap diéu tra qua bang
hoi truc tuyén (Google Form) véi thang do Likert 5 muic d6, hudng dén danh gia thuc trang van dung
mo hinh STEM trong day hoc Cong nghé, bao gom: nhan thuic va thai d6 ciia GV; muc dé, hinh thic va
nhing thuan loi, khé khan trong qua trinh trién khai; cing nhu danh gia muc dé dat dugc cac thanh té
nang luc thiét ké ki thuat clia HS va nhiing trd ngai cac em thudng gap. DU liéu sau khi sang loc dugc
ma hoa va xt ly bang phan mém SPSS véi cac ki thuat thdng ké mo ta (Diém trung binh - TB va Do léch
chudn - BLC) dé dua ra nhiing két luan dinh luong khach quan vé thuc trang.

3. Noi dung nghién ciu

3.1. Nhdn thic cua gido vién va hoc sinh vé mé hinh STEM

Nhan thdc clia GV va HS vé ban chat ciia moé hinh gido duc STEM va nang luc thiét ké ki thuat dugc khao
sat thong qua thang do Likert 5 muic do. K&t qua chi tiét dugc thé hién qua bang 1 va bang 2 dudi day:

Bdng 1: Nhan thire ciia GV vé mé hinh STEM va ndng lic thiét ké ki thugt (N = 41)

Rat khong | Khong A X A, a3 £
dings | @t | o) | S0k 900 | T | PC
1. Tiép cén lién mon STEM 7.32 2.44 7.32 4878 | 3415 | 400 | 1.10 | 8
2. Tich hop kién thire, ki nang 7.32 0.00 4.88 4390 | 4390 | 417 | 1.07 | 7
3. Giai quyét vén dé thuc tién 7.32 0.00 12.20 2439 56.10 | 422 | 1.15 | 2
4. Trai nghiém — kham ph4 thyc té 7.32 0.00 4.88 31.71 56.10 | 429 | 1.10 | 1
5. Pinh hudng nghé nghiép STEM 7.32 0.00 4.88 39.02 | 4878 | 422 | 1.08 | 3
6. Phat trién nang luc, pham chét 7.32 0.00 4.88 39.02 4878 | 422 | 1.08 | 4
7. Nang lyc thiét ké ki thudt (quy trinh 5 budc) 7.32 2.44 2.44 3659 | 5122 | 422 | 113 | 5
8. Hiéu qua phat trién nang luc thiét ké ki thuat 4.88 2.44 7.32 36.59 4878 | 422 | 1.04 | 6
Trung binh 7.02 0.92 6.10 37.50 | 4848 | 4.20 | 1.09

Ngu(fn.' Khdo sat thuc té tai Truong TH, THCS va THPT Viét Hoa, thang 2/2026, nGV = 41
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Bdng 2: Nhén thirc ciia HS vé hoc tdp qua mé hinh STEM (N = 439)

RAt n n £
N Khong | Phan A Rat £
Y kién é‘é‘l‘:“g, ddngy | van },)E’;g) dbng | TB | DLC | °P
v | @) | %) | Ty ) e
(%)
1. Thiét ké — Quy trinh san phim 3.0 0.7 50 | 544 | 369 | 422 | 082 | 3
2. Sang tao — Y tuong méi 3.0 0.9 6.6 | 399 | 49.7 | 432 | 087 | 2
3.‘Cacv bu‘orcK lam S?.ﬁl pham (Tim hiéu mau — Chon vat liéu — 41 46 15.9 292 462 | 409 | 1.08 4
Lam san pham — Kiém tra)
4. Hoc STEM — Vui — Trai nghiém thuc hanh 32 3.0 43 | 314 | 581 | 438 | 094 | 1
Trung binh 3.33 230 | 7.95 | 38.73 | 47.73 | 4.25 | 0.93

Ngu&n: Khao sat thuc té tai Truong TH, THCS va THPT Viét Hoa, thang 2/2026, nHS = 439

K&t qua phan tich tirbang 1 va bang 2 cho thay ca GV va HS déu c6 nhan thic rat tich cuc vé mé hinh
STEM. O nhém GV, nhéan dinh STEM gitip HS trai nghiém thuc té dat diém cao nhét (TB = 4,29), trong khi
ban chat ti€p can lién mon lai c6 diém thap nhat (TB = 4,00). Diéu nay cho thay GV danh gié cao gia tri
thuc hanh nhung con e dé trong viéc tich hop sau kién thuc khoa hoc, toan hoc vao bai giang.

Vé phia HS, cdc em dac biét hao hiing véi phuong phéap hoc méi (TB = 4,38) va nhin nhan thiét ké la
céng viéc sang tao (TB = 4,32). Tuy nhién, HS lai bdc 16 su lting tang d6i véi quy trinh thuc hién, véi gan
25% phan van hodc chua ndm vimng cac budc lam ra sén pham (TB = 4,09; BLC = 1,08).

Nghich ly nay (HS thich thuc hanh nhung yéu quy trinh) xuat phat tu viéc GV thudng c6 xu hudng
tap trung cho HS “lam ra sdn phdm” dé tao khong khi vui nhén, ma xem nhe viéc rén luyén tudng minh
quy trinh thiét ké ki thuat (EDP). Hau qua la cac bai hoc STEM dé bi “tht cong héa’, thiéu di chiéu sau
cUa tu duy ki thuat va hé théng khoa hoc.

3.2. Mirc dé vdn dung mé hinh STEM trong day hoc Céng nghé theo huéng phdt trién ndng luc
thiét ké ki thudt

Thuc trang muc dé van dung mé hinh STEM dugc danh gia qua su so sanh gidra hinh thuc té chic
clia GV va trai nghiém thuc hanh thuc té cia HS.

Bdng 3: Mike d¢ trién khai cdc chii dé STEM trong mén Cong nghé

¥ kién i Danh gia cia GV i i Danh gia cia HS i
biem TB Do 1éch chuan bi¢em TB P9 léch chuan

1. Lam d6 dung hoc tap 3.68 0.85 2.72 0.78
2. Lam bién bao giao théng 3.44 0.74 2.25 0.84
3. Lam d6 choi 3.37 0.92 2.21 1.00
4. Lam mo hinh sa ban giao thong 2.76 1.07 2.08 0.97
5. Lam chau cay 3.15 1.06 1.95 1.01
6. Lam diéu gidy 3.07 1.01 1.71 0.95
7. Lam den 6ng sao 3.05 1.07 1.84 0.98

Trung binh 3.22 0.96 2.11 0.93

Nguo”ﬁ: Khao sat thuc e tai Truong TH, THCS va THPT Viét Hoa, thang 2/2026, nGV = 41, nHS = 439
S6 liéu tlr bang 3 boc 16 mét khodng céch kha ré rang gilra danh gia ciia GV va nhiing gi HS thuc su
trai qua. Cu thé, cac GV nhan dinh muc dé thuc hién cha dé dat diém trung binh (TB) 3.22. Ho thudng
uu tién nhiing bai hoc cé vat liéu dé chuén bi, chdng han nhu“Lam d6 dung hoc tap” (TB = 3.68) hay
“Lam bién bao giao thong” (TB = 3.44). Tuy vay, véi d6 léch chuan chung 6 muc cao (BLC = 0.96), c6 thé
thay tinh thudng xuyén trong viéc dp dung STEM gitta cadc GV khong hé giéng nhau.
Trong khi d6, két qua khao sat trén nhom HS lai cho diém s6 chi & muc 2.11 (tuong duong tan suat
hiém khi) vé viéc dugc truc ti€p thuc hanh. Dac biét la doi véi cac sdn pham yéu cau nhiéu thao tac
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phuc tap hon mét chat nhu“Lam diéu gidy” (TB = 1.71) va “Lam dén éng sao” (TB = 1.84), hon 42% céac
em cho biét ban than “Khong bao gid thuc hanh”.

Tinh trang nay cho thay gido duc STEM & nhiéu I6p hoc thuc chat méi chi dién ra theo ki€u “GV thao
tac mau, HS ngoi xem”. Cac em chui yéu tham gia vao khau cat, dan don gian chi chua dugce dat tay vao
tron ven quy trinh thiét ké ki thuat. Nhiing rao can nhu thai lugng gidi han trong 35 phut, sé lugng HS
trong 16p qua déng cong vai viéc thiéu cac tai liéu, hoc liéu da can tré dang ké dén qua trinh rén gita
nang luc thiét ké ki thuat cho cac em.

3.3. Rao can khi vdn dung STEM trong day hoc Céng nghé theo huéng phdt trién ndng luc thiét
ké ki thudt

Bén canh nhan thiic va muic do trién khai, hiéu qua cla cac bai hoc STEM con bi chi phéi béi nhiing
khé khan phat sinh trong thuc té giang day. Phan hoi tir 41 GV va 439 HS cho thay su dong thuan rat
cao clia ca hai nhém vé sy ton tai clia cac trd ngai nay (TB ctia GV la 4.03 va HS la 3.90). Dau vay, ban
chat vuéng mac ma méi bén gap phai lai mang nhiing mau sac khac nhau. Trong khi GV bi ap luc tur béi
canh t6 chuc, hoc sinh lai gap kho trong thao tac va cach tu duy.

Vé phia nguai day, ba vudng mac 16n nhat déu lién quan dén cac yéu t6 bén ngoai: thai lugng moi
tiét qua ngan (TB = 4.37), si s6 I16p qua tai (TB = 4.32) va su chénh léch ki nang khién nhiéu em y lai
vao thanh vién khac trong nhém (TB = 4.24). Bang chu y la nhiing lo ngai chuyén mén nhu“lung tung
trong cach danh gid” lai nam & vi tri thap nhat (TB = 3.66). Khao sat nay ngu y rang GV hoan toan biét
céach trién khai, nhung chinh cai khung 35 phut ciing nhac da budc ho phai cat xén hoac bé bét cac
budc thiét ké bai ban.

D6i vai HS, nhiing han ché thuang xoay quanh tinh cht dong, vi du nhu“gap kho khi chia sé va stra
déi san pham” (TB = 4.17), “qué phu thudc vao thay c6” (TB = 4.13) hay “bi y tudng sang tao” (TB = 4.12).
Cac chi s6 nay phan anh rat ro théi quen hoc tap thu dong, mang tam ly ch dgi bai mau ctia HS dé
tudi tiéu hoc.

Khi so sanh hai nguén dit liéu, ching ta nhan thay moét lién két kha chat ché: do thai gian tiét hoc
eo hep, GV bét budc phai di nhanh tién do, dan dén khau “th nghiém va danh giad” thudng xuyén bi
lu6t qua. Viéc mat di khéng gian stia sai nay chinh la nguyén nhan truc ti€p khién HS khéng thé hoan
thién ki nang “diéu chinh san pham’, lam cho mét gid hoc STEM khéng khac biét nhiéu so véi gid tha
cong thong thudng. Song song d6, mic d6 phan héa ki nang ctia HS (BLC = 1.31) cling gidi thich chinh
xac hién tugng chi mét vai ca nhan néi tréi trong nhom ganh véc viéc thuc hanh thay cho phan 1én cac
ban con lai.

3.4. Mét sé trao doi

TU cac s6 liéu da trinh bay, c6 thé thdy van con mot ranh gidi kha rd gilra nhan thic ly thuyét va viéc
tng dung STEM vao thuc tién I6p hoc. Cac gid Cong nghé van bi kim kep béi 16i thuc hanh lam theo
mau, trong khi HS rat hiém khi dugc kinh qua mét quy trinh thiét ké bai ban vi ap luc thai gian cling
nhu si s6 qua tai. Tu day, mét nhu cau burc thiét duge dat ra la phai tai cau tric cac quy trinh day hoc
tich hgp STEM sao cho that linh hoat, thich ting tot véi thuc tién ca s& giao duc nham béi duéng ding
nghia ndng luc thiét ké ki thuat cho HS.

Cac phat hién ctia nghién ctu nay cé su tuong déng véi nhiéu cong boé khoa hoc truéc do6 vé hé
théng rao can khi trién khai STEM (Sultana & Farhana, 2024; Martinez-Martinez & Ortiz-Revilla, 2025).
Dong thai, buic tranh thuc té nay lai dang di ngugc v6i muc tiéu ly tudng ctia STEM la gitup ngudi hoc
hinh thanh tu duy tu thiét ké va lién tuc cai tién san pham (English & King, 2015; Fan & Yu, 2017). Diém
tao nén su khac biét c6t 16i 3 nghién cru ctia chiing téi la su tap trung vao moén Céng nghé - cai néi truc
ti€p cla nang luc thiét ké & bac Tiéu hoc, thay vi chi danh gia STEM chung chung qua Toan hay Khoa
hoc nhu nhiéu tac gia khac timg lam (Bao & Lan, 2022; Thanh, 2025).

Truéc day, nhiéu quan diém tin rdng viéc hoc tich hgp duang nhién sé kéo theo su phat trién tinh tu
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cht va tu duy lap luan cla tré (Xinh & Hong, 2022). Tuy nhién, s6 liéu ctia chung téi lai chi ra mot thuc
té can nhin nhan nghiém tdc hon: tu duy ki thuat ctia hoc sinh chua thuc sy dinh hinh mot cach hé
thong. Van dé nay doi hoi ngusi day phai can chinh lai tién trinh bai hoc sao cho bam sat hon nira vao
quy trinh thiét ké ki thuat chuan muc (EDP).

Can nhin nhan rang nghién ctiu nay van mang moét sé gidi han nhat dinh. Cu thé, mau khao sat hién
mai goi gon 8 mét quy mé nhé tai Can Tho, di kém véi d6 la phuang phap thu thap dit liéu qua bang
hoi tu danh gia doéi khi chua loai trir hoan toan yéu té cht quan. D€ khac phuc diéu nay, cac hudng ng-
hién ctu tuong lai nén xem xét ma réng quy mé, dan xen thém phuang phap dinh tinh nhu phdng van
hay quan sat thuc t& I6p hoc. Quan trong han, can day manh viéc thiét k&, thuc nghiém cac bai giang
STEM chuyén biét cho mon Cong nghé vai hé théng danh gia (rubric) va kich ban linh hoat, tir dé gop
phan giai bai toan thai gian va thuc day phat trién nang luc thiét ké ki thuat cho HS.

4. Két luan

Cac phat hién tir cudc khao sat da lam ré6 mét bdc tranh mang tinh chat tuong phan: nhan thic vé
tam quan trong cia STEM & ca GV va HS déu rat tich cuc, nhung qua trinh dp dung lai vap phai hang
loat rao can mang tinh hé théng. Thai lugng géi gon trong 35 phut, I6p hoc quéa déng cling su thiéu
hut cac bé hoc liéu déng bo da bién nhiéu bai hoc trd thanh cac gid thi cdng cat dan théng thudng.
Hé qua la HS gan nhu khong dugc trai nghiém quy trinh thiét ké tron ven (EDP). Nhiing thao tac tu duy
vo gid nhu phac thao y tudng, chay thir nghiém va tu stta 16i thudng bi luge bé khéng thuaong tiéc, vo
tinh nudi dudng su thu déng va tam ly dua dam vao ngudi huéng dan.

Nham thao g& diém nghén nay, nha trudng cé thé linh hoat sép xép cac tiét hoc ddi, tao khéng gian du
dai cho viéc thuc hanh. Song song vai do, viéc thiét [ap mot ngan hang chi dé bam sat 5 budc ctia EDP, kém
theo hé thong tiéu chi danh gia (rubric) chi tiét va danh muc vat liéu tai ché sé gitp san sé rat nhiéu ganh
nang chudn bi cho GV. Day la cac budc dém can thiét dé tra lai ding tinh than cda gido duc STEM, boi dudng
nang luc thiét ké ki thuat cho HS dung vai dinh hudng déi méi ctia Chuong trinh GDPT 2018.
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