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ABSTRACT

In the context of general education reform towards developing students'
qualities and competence, STEM education is becoming an essential trend to
link theory to practice, especially in subjects such as Technology and Biology.
However, many high schools still lack highly integrated visualised and
practical models to effectively organize STEM lessons. This article presents
the design and experimental results of two STEM models in the agricultural
sector: the aeroponics model and the aquaponics model, applied in teaching
Technology 10 and Biology 10 at two high schools in Bac Ninh province
through a survey of 30 teachers and 60 students after the experiment to
evaluate the feasibility of the models. The initial results show that both the
teachers and students highly appreciated the feasibility and effectiveness of

the models, and also proposed a number of measures to improve the quality
of STEM lessons. The study contributes to providing a practical basis and
model for effective implementation of STEM education in general schools,
especially in linking theory with practice and developing students'
competence.

1. Mé dau

Trong gido duc STEM, viéc tao ra san phdm trong day hoc 1a diém khéc biét d6i voi cac hinh thre day hoc truyén
théng trude dy. San pham duogc tao ra trong hoat dong hoc tap cuia HS da gitip cho HS phat trién cac nang luc cong
ngh¢, nang luc chung, dac biét la nang lyc giai quyét van dé sang tao. Day 14 ning luc duoc Chuong trinh gido duc
pho thong 2018 dic biét chu trong (Bo GD-DT, 2018). Bo GD-DT (2020) di chi dao xay dung tién trinh bai hoc
STEM theo 5 hoat dong: (1) Xéc dinh vin dé; (2) Nghién ctru kién thirc nén va dé xuét giai phap; (3) Lua chon giai
phép; (4) Ché tao mau, thir nghiém va danh gia; (5) Chia sé, thao luan, diéu chinh. Nhiéu nghién ctru ctia céc nha
khoa hoc cling da chi ra quy trinh hoc tap phong theo chu trinh STEM, HS s€ dugc tham gia céc hoat dong theo
hudng “trai nghiém?” viée phat hién va giai quyet van dé trong qua trinh hoc tap, kién thirc khoa hoc gan lién véi mg
dung ctia chiing trong thuc tién, tir 46 HS phat trién ning lyc can c6 dé dap img duoc nhitng doi hoi ciia sy phét trién
KH-CN trong cugc Cach mang cong nghiép 4.0 (B6 GD-DT, 2019; Li et al., 2019; Ku et al., 2025).

Dé gitip HS tiép can voi mo hinh hoc tap trai nghiém tir Ii thuyét dén thuc hanh tao san pham, bai béo da thiét ké
02 m hinh: mo hinh trong ciy bang phuong phap khi canh va m hinh trng cay - nudi c4 (Aquaponics) trong day
hoc Sinh hoc 10, Cong nghé 10. Tir ban thiét ké, chung t6i xay dung 02 m hinh va day thuc nghiém tai 02 truong
THPT 6 tinh Béc Ninh nhdm d4nh gia tinh kha thi va hiéu qua cia cac m6 hinh thir nghiém. Nghién ctru ndy sir dung
mot s6 phuong phép nghién ctru trong khoa hoc gido duc nhur: (1) Phuong phap nghién ctru li thuyét; (2) Phuong
phap khao sat; (3) Phuong phap thue nghiém su pham; (4) Phuong phap théng ké toan hoc: Str dung cong cu SPSS.26
dé xur li, phén tich, danh gid dinh luvong két qua diéu tra, phan tich dinh lugng qua céc phep thong ké tan suét (ti 1
%), mean (dlem trung binh), 0 tin cdy Cronbach’s Alpha, nhan t6 kham pha EFA.
2. Két qua nghién ctru
2.1. Mt s khdi niém co bin

“Khi canh” la phuong phap trong cay trong moi trLrO’ng khéng c6 dat, trong do 1& cay duoc treo lo ling trong
khong khi va duoc phun swong bang dung dich nude giau dinh dudng (Garzén et al., 2023). Nho vao nhiing bui thé
dinh dudng, r& cay hip thy va nuéi dudng cy sinh truong, phat trién. Nguyén tic co ban ctia phuong phap trong khi
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canh 13 trdng cdy treo trong méi trudng kin hodc ban kin bang cach phun dung dich nuée giau dinh dudng dang phun
suong hodc dang phun suwong vao r& cy i xudng va thin dudi ctia ciy. L va tan cdy, thudng duoc goi 14 tan cdy, vuon
1én phia trén. RE ciy duoc ngin cach bang ciu triic hd trg cdy. Thong thuong, bot 6 kin duge nén xung quanh than dudi
va dua vao mot 16 trong budng khi canh, gitip giam cong stic va chi phi; dbi voi nhitng cay 16n hon, gian dugc sir dung
dé treo trong luong cta tham thyc vét va qua. Phuong phap nay tao méi truong dugc gitr sach sau bénh dé cy co thé
phat trién khoe manh va nhanh hon so véi ciy dugc trong trong moi truong (Kumari & Kumar, 2019).

“Trong cdy - nudi c&” (Aquaponics) la mot hé thdng trong trot cong ngh¢ cao tich hop gitra nudi trbng thity san
tuan hoan (recirculatory aquaculture system) va thuy canh (hydroponics) dé san xuét dong thoi ca va cy trong trong
cting mot hé thong tai str dung nude. Nudc thai tir bé nudi c4 chira cac chét thai giau dinh dudng (chu yéu la amoniac
va n1tr1t) duoc vi khuan chuyén hoa thanh nitrat - mét chit dinh dudng hiru ich cho cay trong. R& cdy hép thu nitrat
nay, gitip lam sach nu6c trude khi quay tro lai bé ca (Okomoda et al., 2023; Wang et al., 2024). Trong cdy - nudi ca
khong chi la su két hop gitra hai hé théng (thity canh va nudi tréng thity san tuan hoan), ma con 1a mot mé hinh 1 n0ng
nghiép tudn hoan va bén viing, sir dung hiéu qua tai nguyén nudc, giam 6 nhidm méi trudng va ting ning suét trén
cung don vi dién tich (Okomoda et al., 2023).

2.2. Thiét ké mé hinh trong cdy bang phwong phdp khi canh, mé hinh trong cdy - nuéi cd (Aquaponics)
2.2.1. Thiét ké mé hinh trong cdy bang phwong phap khi canh

Nhu cau trong ciy khong ding dat 1a mot hudng di méi cho cac gia dinh cting nhu ddi voi céc trang trai san xuat
san phim nong nghiép sach, an toan. Mo hinh trong cdy bang phuong phap khi canh la mdt trong nhirmg phuong
phép dang dugc nhiéu ho gia dinh, doanh nghiép quan tm, mong muén ap dung de trong cy (dac bi€t 1 rau an 14,
rau an qua than leo,...) nham cung cap ngudn thyc pham tuoi lanh, dap Gmg nhu cu truc tiép cua gia dinh hodc kinh
doanh. Day 14 hé thong trong trot cong nghé cao, trong d6 ré ciy duoc treo lo limg trong khong khi va dugc i
dung dich dinh dudng dang swong mu. Phuong phdp nay gitp cay hip thu chét dinh dudng hidu qua hon, tiét kiém
nudc va phan bon, dong thoi giam thiéu sy xuat hién ciia sdu bénh (Nguyén Tét Thing va cong su, 2022).

LER Bn B am = ~ w

Bang ké chi tit

SL Tén chi tigt
1 Khung

1 Thing Khi Canh

| 1 Thing dich

| 1 |Bom

1 B§ loc dia

21 Céc tréng cay

Hissie b, i KHE CANH
Hinh 1. Ban vé va mé hinh trong cdy bang phiong phép khi canh (Nguon: Nhom tac gia dé xudt)

Vé cdu tao, hé théng khi canh gdm ba phan: Thung dung dich: 14 noi chira dung dich dinh dudng cho cay; Mang
trong cdy: 1a b phan d cay; Hé thong phun swong gdm c¢6: bom, b loc, dudng dng dan, voi phun suong. Hé thong
thudng duoc thiét ké dong bo voi bo hen gio hodc bo diéu khién. V& nguyén Ii hoat dong: Hé thong khi canh hoat
dong theo nguyén li tw dong, khép kin, tuan hoan. Bom day dung dich trong thung chtra vao dudng 6 ong, qua voi
phun vao khong khi tao hoi swong, noi ¢6 1& cay. Mot phan swong bam trén bé mit ré, phan con lai roi xuéng mang
thu va dugc dua trd lai bé chira.

Qua viéc nghién ctru, thiét ké va trai nghiém moé hinh, HS s& van dung dugc cac kién thirc: Bai 21: Cong nghé
trong cay khong dét, Bai 19: Lap ké hoach va tinh toan chi phi trong trot, Mdn Cong nghé 10 - Cong nghé trong trot;
Bai 19: Gi6i thiéu vé chét hitu co, Mén Khoa hoc ti nhién 9; kién thirc vé thiét ké ki thudt, ki thudt dién - mon Cong
nghé 8, moén Cong nghé 10 - Thiét ké va cong nghé (bd sach Canh Diéu),... vao viée thiét ké va xdy dyng cac mo
hinh gido duc STEM.

2.2.2. Thiét ké mé hinh trong cdy - nudi cd (Aquaponics)

M3 hinh h¢ théng trdng cdy - nudi ca, hay con goi 1a mo hinh Aquaponics, vira c thé cho san pham sau thu hoach

¢6 ning suat cao ma lai #&am béao an toan thyc pham, vira c6 thé tan dung t6i da ngudn nude trong trong trot va nudi
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ca, bao v€ moi truong (Tr?m Thi Ngoc Bich va Ng6 Thi Diém Huong, 2015). M6 hinh Aquaponics 1a sy két hop
gitta nudi trdng thity san va thiy canh trong rau sach. Hé thong thuly canh nay dién ra trong méi truong khép kin két
hogp véi sy tham gia cta cac hé sinh vat. O mé hinh nay, viéc tréng rau s€ khong can dat hay phan bon ma rau léy
chat dinh dudng tir nudc trong bé nudi ca dé sinh trudng va phat trién. Dong thoi, moi truong nude nudi ca ciing sé
duoc lam sach nho viée tréng rau.
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4
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Ta dién
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Hinh 2. Bin vé va mé hinh trong cdy - nudi ca (Aquaponics) (Nguon: Nhém tic gia dé xudt)

V& chu tao, h¢ théng aquaponics gdbm: Khung; Bé nudi c4; Chau trong ciy; Hé théng tudn hoan nudc: bom, bo
loc, dudng bng dan, voi khoa, van dién tir, timer. Nguyén li hoat dong: Nud6c ¢6 chira chat thai ctia ¢4 tir bé c4 thong
qua may bom nudc, dng dan duoc chay vao cac khay trong cy, ré cay hap thu chat dinh dudng tir nudc bé ca, tra lai
nudc sach xuong bé nudi ca. Nguyén li van hanh tudn hoan ciia hé thong Aquaponics cho phép cdy, ca va vi sinh vét
cong sinh dé phat trién, cung cap ngudn thie phdm rau xanh va ca sach cho con ngudi.

Qua viéc nghién ciru, thiét ké va trai nghiém mo hinh STEM, HS s& van dung duoc cac kién thire: Bai 21: Cong
nghé trong céy khong dat Bai 19: Lap ké hoach va tinh toan chi phi trong trot, bai 6: Ung dung cong nghé cao trong
san xuat mot sb gia thé trong cay; Bai 3: M01 quan h¢ gitra cay trong va céc yéu to chinh trong trong trot, mon Cong
ngh¢ 10 - Cong ngh¢ trong trot; kién thire vé thiét ké va cong nghé trong mon Cong ngh¢ 8 va Cong ngh¢ 10 - Thiét
ké ~va cong ngh¢; Bai 19 - Gidi thiu vé chat hitu co, Mon Khoa hoc tu nhién 9; kién thirc vé sinh truong va phat
trién cuia thyc vat trong mén Khoa hoc tw nhién, mon Sinh hoc,... vao viéc thiét ké va xay dung cac mo hinh gido
duc STEM.

2.3. Két qua khio sdt thue nghiém
2.3.1. Banh gia vé sur thay doi cia hoc sinh sau khi hoc xong bai hoc voi 02 mé hinh STEM

Danh gia tinh kha thi va hiéu qua cua cac m6 hinh STEM: M6 hinh tr(k)ng‘céy bang phuong phap khi canh, mo
hinh trong cdy - nudi ca, ching t61 tién hanh thuc nghiém day hoc hai chu dé sir dung cac mé hinh da thiét ke tai
Truong THPT Thuan Thanh 1 va Truong THPT Thuan Thanh 2 thudc tinh Bac Ninh. Sau khi xt i s6 liéu, chung
to1 thu dugc két qua nhu sau:

Bang 1. Két qua danh gid ciia HS, phdn tich dé tin cdy thang do (Cronbach’s Alpha)

He¢ s0
. M3 Sé twong | Cronbach’s
Céc thay doi . N | Min | Max | Mean STD | quan Alpha néu
hoa hang <X A per s
bién bién bi loai
tong
Egg cam thay himg tha voibai | pry) | o | 4 | 5 | 485 | 3 |036| 0579 0.917
5;?;(‘)‘5“ thay tich e khihoe | ) | 60| 3 | 5 | 476 | 7 |o046| 0535 0918
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Em cam thiy néi dung bai hoc
phu hop véindng lyc ciaban | TD3 | 60 | 3 5 473 8 0.51 0.664 0.914
than va gin véi thuc té

Em thich thuc hién cac hoat
dong trong bai hoc

Em hiéu bai va biét van dung
kién thirc vao thuc tién

Em duoc thuc hanh nhiéu hon
so v6i cac tiét hoc thong | TD6 | 60 | 3 5 4.83 4 0.41 0.560 0.917
thuong

Em thiy bai hoc gitp phat
trién kha ning phat hién va | TD7 | 60 | 3 5 4.81 5 0.43 0.631 0.915
giai quyét vin dé

Em thdy bai hoc gitp phat
trién tu duy sang tao

Em ¢6 co hoi trinh bay y tudong
clia minh

Em c6 co hoi thao luan vé chi
d& bai hoc

Em co co hoi phat trién ki
ning tim kiém thong tin va | TD11 | 60 | 3 5 4.68 11 | 056 | 0.750 0.910
khai quat thong tin

Em duoc trao doi, giao tiép va
hop tac voi ban bé tdt hon
Em c6 co hoi 4p dung kién
thitc Cong nghé 10, Sinh hoc
10 dé giai thich cac hién twong
thuc tién

Em cam thay yéu thich doc
moén Cong nghé 10, Sinh hoc | TD14 | 60 | 3 5 470 10 | 0.53 0.746 0911
10 hon

Em mudn tiép tuc dugc hoc
cac chu dé méi vé Cong nghé | TD15 | 60 | 3 5 | 471 9 |05 | 0732 0.911
10, Sinh hoc 10

T™D4 | 60| 4 5 4.88 1 032 | 0499 0.919

DS | 60| 4 5 4.73 8 044 | 0.794 0.910

D7 | 60| 3 5 4.83 4 045 | 0.563 0.917

D8 | 60 | 2 5 4.65 12 | 0.65 0.758 0.911

D9 | 60| 4 5 4.80 6 040 | 0.702 0.913

TD12 | 60 | 4 5 4.86 2 0.34 | 0.206 0.925

TDI13 | 60 | 3 5 4.65 12 | 060 | 0.712 0.912

(Nguon: két qua nghién ciru ciia tac gid, SPSS.26)

Két qua bang 1 v6i diém trung binh (DTB) rt cao (DTB=4.65-4.88, STD=0.32-0.65) vé cac su thay doi ctia HS.
HS Iya chon & mirc d6 “Rdt dong ¥ va “Péng v 1a chit yéu. Khi xép hang céc thay doi cua HS sau khi hoc xong
bai day voi 02 md hinh STEM, chiing t6i thy c6 03 su thay d6i HS Iya chon v6i DTB rét cao trén 4.85 (TD1, TD4,
TD12). Biéu nay chiimg t6 cic mo hinh STEM di tao dugc sirc hap dan dbi véi cac em HS. Cac md hinh da cho thay
tinh tng dung rat cao va dic biét HS tai cc truong thuc nghiém co co hoi duge trai nghiém, tham quan, kham pha
cde md hinh thuc té. Vi thé, khi hoc xong céc tiét hoc STEM, HS tai céc trudng thue nghiém da co nhing su thay
d6i nhu TD1 v6i DTB=4.85; bai day STEM duoc t6 chirc voi nhiéu hoat dong phong phu, da dang nén TD4 vai
DTB=4.88; vi bai hoc duoc t6 chirc véi nhiéu hoat dong khac nhau, dac biét 1a nhitng hoat dong tang cuong rén
luyén ki nang ctia HS nén trong tiét day STEM, TD12 véi DTB=4.86.

Cac mo hinh STEM dugc dua tryc tiép tdi 16p hoc nén HS ¢6 nhiéu thoi gian quan sat, nghién ciru mo hinh.
Trong qué trinh day thuc nghiém, HS dugc tham gia quan sat mo hinh, trinh bay lai ciu tao va nguyén Ii hoat dong
ctia md hinh da quan sat; d& xuét cau trac va cach van hanh mé hinh ctia nhom thiét ké, dugc thao ludn nhom trinh
bay y tuong vé xdy dung cdc md hinh nong nghiép cong nghé cao nhu trén phu hop vdi thue t& o gia dinh, nha
truong,... nén vi TD6 duogc HS Iya chon nhiéu diém xép hang 4 voi DTB=4.83 va TDS ciing xép hang 4 vm
DTB=4.83. Ngoai ra, cic thay doi khac sau khi hoc xong bai hoc STEM ciing dugc HS lua chon & mirc “Dong y”
va “Rét dong ¥ ciing rat cao véi DTB=4.65-4.80. Diéu nay chimg to rang, khi thyc nghiém cac mo hinh STEM d
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thiét ké trong day hoc mon Cong nghé 10, Sinh hoc 16p 10, ching t6i thay dugc sur thay d6i ctia HS tir nhan thirc vé
mén hoc, thay doi cac ki ning cua ban than nhu sang tao, trinh bay, giai quyét van d&,... cho toi nhimg hoat dong
HS da thuc hién tai 16p hoc khi dugc hoc voi mo hinh gido duc STEM.

Két qua danh gia d tin cdy thong qua hé s Cronbach’s Alpha ctia thang do gdm 15 bién quan sat 1a 0.92 nim
trong khoang [0.6 - 0.95] va khong c6 hé s6 tuong quan bién tong nao dudi 0.3 nén céc bién quan sat du tin cay dua
vao phan tich nhan t6 kham pha EFA.

Bing 2. Két qua kiém dinh KMO va Bartlett’s Test

TT Chi tiéu Gia tri
1 Kaiser—Meyer—Olkin Measure 0.740
of Sampling Adequacy ’
Approx. Chi-Square 626.882
2 |Bartlett's Test of Sphericity df 105
Sig. 0,000

(Nguon: Két qua nghién ciru ciia tac gid, SPSS.26)

Phén tich nhan t6 kham pha, két qua kiém tra c6 hé s6 KMO (Kaiser - Meyer - Olkin) = 0,740, thoa mén diéu kién
0,5<KMO < 1 va Sig= 0,000 < 0,05 cho théy mirc y nghia ctia tap hop dit liéu dua vao phén tich nhan t6 cao, cic bién
quan st ¢6 twong quan tuyén tinh voi nhan t6 dai dién, chimg t6 mé hinh phan tich nhan t6 phit hop cho dir liéu diéu
tra ctia nghién ctru. Kiém dinh Bartlett’s ¢ Sig. = 0,000 (0,05), cho thdy cac bién quan st trong nghién ctru 6 twong
quan tuyén tinh véi nhéan t6 dai dién. Tong phuong sai giai thich 1a 67,196% >50% (phan tich EFA dat yéu cau).

2.3.2. Danh gia tinh khd thi va hiéu qua trong day hoc mon Cong nghé 10, Sinh hoc lop 10 cua gido vién
Bang 3. DPanh gia tinh hiéu qua s dung 2 mé hinh STEM trong day hoc mon Sinh hoc, Cong nghé 10

Mike dd (ti 18 %) y
Tinh hiéu qua Ritdong | ., . | Phin | Khéong | Ritkhong | PTB | STD °
, Dongy A A A, hang
y van | dongy dongy
Phu hop dé gido duc STEM
trong mén Sinh hoc 10, Cong | 40.00 46.67 | 13.33 0 0 427 | 069 | 3
nghé¢ 10
Phu hop v6i nang lyc HS, ndi | 3¢ o 60.00 | 333 | 0 0 433 | 054 | 1
dung moén hoc
Bdpimg duocyeucaucandat | 50 o 5666 | 667 | 0 0 430 | 059 | 2
ctia mon hoc

(Nguon: Két qud nghién ciu ciia tac gid, SPSS.26)

Két qua bang 3 cho théy, 2 m6 hinh STEM duge GV danh gid c6 tinh pht hop vi nang luc HS. Két qua danh
gia do tin cdy thong qua hé sO Cronbach’s Alpha cua thang do bién quan sat 13 0.739 nam trong khoang [0.6 - 0.95]
va khong ¢6 hé s trong quan bién tong nao dudi 0.3 nén cac bién quan sat du tin cdy. Phan tich nhan t6 kham pha,
két quéa kiém tra c6 hé s6 KMO (Kaiser - Meyer - Olkin) = 0,597, thoa méan dleu kién 0,5 <KMO < 1 va Sig = 0,000
< 0,05 cho thay mirc y nghia cua tap hop dir liéu dua vao phan tich nhan td cao, cac bién quan sat co tuong quan
tuyen tinh v6i nhan t6 dai dién, chimg t6 mo hinh phan tich nhan t6 pht hop cho dir liéu diéu tra clia nghién ctru.
Kiém dinh Bartlett’s c6 Sig. = 0,000 (0,05), cho thay céc bién quan st trong nghién ctru ¢6 tuong quan tuyén tinh
voi nhan t6 dai dién. Tong phuong sai gidi thich 1a 66.163% > 50% (phan tich EFA dat yéu cau).

2.3.3. Mgt 56 dé xudt cia gido vién va hoc sinh nham nang cao chat heong bai hoc STEM

Dé nang cao chat lwong bai hoc STEM, chiing t6i khao sat ¥ kién GV va HS tai cac truong THPT thyc nghiém
vé c4c tiéu chi: ndi dung, hinh thirc t6 chire, phuong phép t6 chirc va danh gia két qua. Két qua nhu sau:

- Ve phza GV: Bbi véinoi dung bai hoc, GV cho rang can c6 thém bén huéng dan cy thé vé cac loai cy trong va
vat nudi, thuy san c6 thé nu01/tr0ng bang phuong phép khi canh va thuy canh. V¢ hinh thire t6 chirc va phuong phap
to chirc, GV ciing mong mudn céc tiét day STEM dugc to chirc vé6i cac hinh thire day hoc da dang, phong phti nhur
t6 chirc trén 16p, ngoai khoa, trai nghiém thyc tién cho HS. V& danh gia két qua, GV cho biét bai day STEM da dat
dugc muc tiéu phat trién nang luc HS, da thiét ké va sur dung mot s6 mo hinh tréng trot cong nghé cao deé nghién curu.
Tuy nhién, do chua ¢6 nhiéu thoi gian nén HS méi xdy dung duoc so d6 khdi san pham STEM, nén danh thém thoi
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gian dé HS hoan thién san pham thyc tién mé hinh STEM. GV mong mudn can nhiéu thoi gian hon dé t6 chic bai
day STEM.

- Vé phia HS: Pi v6i ndi dung bai hoc, HS mong mudn ¢6 nhiéu thoi gian hon dé nghién ciru ddy du ndi dung
li thuyét dé khi duoc thue hanh trén mé hinh khi canh, thuy canh cac em s& hiéu ki hon noi dung bai hoc. Tur d6, HS
s& thay bai hoc hay hon va tha vi hon. HS cling mong mudn ¢6 thém ban hudng dan cu thé, chi tiét hon nita dé trai
nghiém duoc tron ven hon. V& phuong phap t6 chirc, HS mong mudén GV nén sir dung nhiéu phuong phap day hoc
tich cyc dé HS tang tinh to mo, mudn tim hiéu hon nita noi dung bai hoc va m6 hinh STEM. Vé danh gia két qua,
HS cho biét bai hoc STEM dugc t6 chirc mang lai hidu qua rat 6n, gitip cac em van dung dugce klen thirc vao thuc
tién va thay duoc nhiéu gia tri cia md hinh STEM trong cudc séng. HS mong nha trudng ¢ thé to chirc cho HS trai
nghiém nhiéu mé hinh STEM, nhiéu bai hoc STEM hon nita.
3. Két luan

Bai bao di trinh bay cau tao, nguyén li hoat dong, ban thiét ké va san phdm ctia 2 mé hinh STEM vé trong trot
cong nghé cao: trong cdy bang phuong phép khi canh, mé hinh trng cdy - nudi ca dé day hoc Cong nghé 10, Sinh
hoc 10. Két qua thuc nghiém cho théy GV va HS déu danh gid rat cao tinh hiéu qué cta 02 md hinh STEM. HS himng
thu trong hoc tap; trao d6i, giao tiép va hop tac véi ban tot ‘hon; dugc thye hanh nhiéu hon so véi tiét hoc thong
thudng; phat trién tu duy sang tao, ki nang trinh bay, giai quyét van dé,... M6 hinh STEM phu hop v6indi dung mén
hoc, nang lyc HS, phu hop dé gidgo duc STEM trong day hoc Cong ngh¢ 10, Sinh hoc 10. Tur de xuét cia GV va HS,
chiing toi cho rang, dé nang cao hiéu qua day hoc, GV can tlep tuc huéng dan cu thé hon vé md hinh STEM; thiét
ké va t6 chirc cho HS trai nghiém nhiéu mo hinh STEM, nhiéu bai hoc STEM véi hinh thirc da dang, phuong phap
day hoc tich cuc; ddng thoi danh thoi gian dé HS nghién ctru Ii thuyét, hoan thién san pham mé hinh STEM nhidm
phat trién ning lyc ciia HS.
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