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Tom tit: Gido duc STEM la mo hinh giao duc dua trén cdch tiép cdn lién mon theo quan diém day hoc tich hop giip
hoc sinh (HS) phat trién tu duy logic, ky nang gidi quyet vdn dé va sang tao thong qua cac hoat déng thuec tién. Trong day
hoc ¢ trung hoc, STEM tao co hi cho HS dp dung kién thirc vdo thuc té, tir d6 hiéu sdu hon vé cic mon khoa hoc e nhién
(KHTN). Mé hinh “Bé cd thiy sinh” la mot v [ du dién hinh trong day hoc Hé sinh thdi, gitip HS quan sdt truc tiép moi quan
he gitta cac thanh phan nhw sinh vt san xudt, tiéu thu va phdan hiy. Qua viéc thiét lap va cham séc bé cd, HS hiéu ré hon
Vé cdc qud trinh sinh thai nhw quang hop, hé hap va chu trinh dinh dmmg, dong thoi rén luyén kj ning thwc hanh va qudn
Iy du dn. Trong nghién ciru nay, tac gia da thiét ké chii dé STEM “Bé cd thiy sinh” theo 5 hoat dong va t6 chirc day hoc
néi dung Hé sinh thai trong mén KHTN I6p 8. Két qua khao sat HS cho thdy cic em thich thii voi chii dé, tiép thu kién thirc
bai hoc hiéu qua va mong muén duwoc hoc cac chii dé STEM trong mon KHTN.
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Abstract: STEM education is an interdisciplinary, integrated teaching approach that helps students develop logical
thinking, problem-solving skills, and creativity through practical activities. In secondary education, STEM provides
opportunities for students to apply knowledge to real-life situations, thereby gaining a deeper understanding of natural
science subjects. The “Aquarium Ecosystem” model is a typical example in teaching Ecosystems, allowing students to
directly observe the relationships between components such as producers, consumers, and decomposers. Through setting
up and maintaining the aquarium, students gain a clearer understanding of ecological processes like photosynthesis,
respiration, and nutrient cycling, while also developing practical skills and project management abilities. In this research,
we designed STEM topic “Aquarium Ecosystem” based on five activities and implemented it in teaching the Ecosystem
content sequence of the Grade 8 Natural Science curriculum. Survey results showed that students were interested in the
topic, effectively absorbed the lesson content, and expressed a desire to learn more STEM-based topics in Natural Science.
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Trong bdi canh Cach mang cong nghiép 4.0,
gido duc STEM tré thanh phuong phdp tién
tién giup hoc sinh (HS) phét trién k¥ ning giai
quyét vin dé, tu duy sang tao, phan bién va lam
viéc nhém. Theo Honey et al. (2014), STEM Ila
phuong phap lién nganh, gitip HS van dung kién
thtirc khoa hoc, cong nghé, k¥ thuat va toan hoc
vao thyc tién. Bybee (2010, 2013) va NRC (2012)
cling nhan manh vai tro cia STEM trong hinh
thanh tu duy hé théng va nang luc tu hoc.

Thibaut et al. (2018) cho thdy STEM nang cao
htng tht hoc tap, tu duy phan bién va su tu tin ctia
HS. STEM con tao diéu kién cho HS hoc qua du
an thyc tién, phat trién ning luc sang tao va hop

tac. Tuy nhién, trién khai STEM con gip kho khin
nhu thiéu GV chuyén mon, han ché vé co s& vat chat
va su chénh léch chuong trinh gitra cac dia phuong.

Tai Viét Nam, nhiéu tac gia da nghién clru trién
khai chti & STEM trong mén KHTN THCS nhu:
“Sic mau thuc vat” (Lé Minh Tuén Khoa, 2023),
“Mot sb vat liéu...” (Pham Thi Bich Pao, 2023),
“Bién nudc ban thanh nudc sach” (Pham BPinh
Vin, 2023).

Mb hinh “bé ca thiy sinh” 1a mgt cong cu
STEM hiéu qua gitp HS tim hiéu hé sinh thai
qua quan sat, tich hop kién thirc va phat trién ky
nang thyc tién. Nghién ctru trinh bay thiét ké chii
dé “Bé ca thuy sinh” trong chwong trinh KHTN
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16p 8 va day thuc nghiém tai mot truong THCS &
Quang Ngai.

IL. NQI DUNG NGHIEN CUU

2.1. Giao duc STEM

Theo Chuong trinh GDPT 2018, gido duc
STEM la m6 hinh lién mon giup hoc sinh van
dung kién thirc khoa hoc, cong ngh¢, ky thuat va
toan hoc vao giai quyét van dé thuc tién. Khi tich
hop thém nghé thudt va nhan van, mé hinh tré
thanh STEAM.

C6 hai cach hiéu vé gido duc STEM:

Thit nhit, 13 dinh huéng gido duc phat trién
4 linh vuc STEM nhdm chuén bi nguén nhan luc,
nang cao ning lyc canh tranh quc gia.

«Thit hai, 1a phuong phap tiép can lién mon véi
muc ti€u: tdng hing tha hoc tap, van dung kién
thirc thyc tién, két nbi cong dong, dinh hudng
trai nghiém, va phat trién nang lyc — pham chat
nguoi hoc.

2.2. Thiét ké tién trinh day hoc chii 4 STEM

Theo Cong vin s6 3089/BGDDT-GDTrH, bai
hoc STEM dugc xay dung duya trén quy trinh thiét
ké ky thuat gom 8 budc: xac dinh van dé; nghién
ctru kién thirc nén; dé xuét giai phap; lya chon giai
phap; ché tao mo hinh (nguyén mau); thir nghiém
va danh gi4; chia sé thao luén; diéu chinh thiét ké
(B06 Giao duc va bao tao, 2020).

Quy trinh nay duogc thé hién qua 5 hoat dong chinh:

* Hoat dong 1: Xac dinh van dé hodc yéu cau
thiét ké mot san pham lién quan dén ndi dung bai
hoc v&i cac tiéu chi cu thé.

« Hoat dong 2: Nghién ciru kién thirc nén va dé
Xuét cac giai phap dap ung tiéu chi.

* Hoat dong 3: Trinh bay va thdo luédn phuong
an thiét ké t6i wu.

« Hoat dong 4: Ché tao san pham va thir nghiém

* Hoat dong 5: Trlnh bay, danh gia san pham va
diéu chinh thiét ké néu can.

Céc hoat dong trén glup HS hinh thanh nang
luc sang tao va giai quyét van dé, dong thoi hiéu
15 hon vé vai tro ciia khoa hoc va cong nghé trong
cudc séng hang ngay.

2.3.Thiét ké va t6 chirc day hoc chii dé stem
“bé c4 thity sinh”

2.3.1. Xac dinh chi dé STEM

Chu dé “Bé ca thuy sinh” duoc thiét ké dwa
trén mach ndi dung: “Mai truong — Cac nhan tb
sinh thai — Quan xa sinh vat — Hé sinh thai”. Co
s& thyc té thiét ké cha dé nay dua trén viéc bé ca
thily sinh 12 mot hé thong trang tri trong nha rat
dep, thu vi va duoc rat nhiéu ban nhé va ca ngudi
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truong thanh yéu thich, dam mé kham pha. Dé
nudi dugc mot bé ca thay sinh dep, ngudi nudi
phai hiéu rd va van dung duoc cac khai niém va
quy luat vé moi truong, nhan td sinh thai, quan X4,
hé sinh thai, mdi quan hé gitra cac loai trong quan
xa bé ca dé kiém soat dugc cac yeu t6 co hai, gitp
cdy c6 va dong vat canh trong bé phat trién tot.
Do d6, qué trinh xay dung va chiam soc bé ca thuy
sinh gitp tré c6 dugc mot thu vui lanh manh, l[am
tang tu duy nghé thuat, thim mi va tinh yéu thién
nhién, sinh vat d@)ng thoi thiic day cac em tim toi,
kham pha thém vé cac quy luat smh thai trong bé
cé, lién tuc cing cb va phat trién kién thirc, k¥
niang van dung kién thirc vé sinh thai hoc.

Céc yéu t6 tich hop STEM cua chu dé: (Loai
hinh: STEM day du, co ban, van dung)

+ Khoa hoc: Téo, vi khuan va nguyén sinh
dong vat (KHTN 6), Quang hop (KHTN 7), Moi
truong va cac nhén to sinh thai (KHTN 8), Quan
xa sinh vat (KHTN 8), H¢ sinh thai (KHTN 8)

+ Cong nghé: Cong nghé xur Iy nude thai bang
bién phap vi sinh

+ K7 thuat: Ky thuat lap dat, b tri nguén dién
va van hanh céc loai may méc, vat dung lién quan
dén bé ca bao gém bom, thiét bi loc, suc khi, dén
chiéu sang va thong sd anh sang phi hop. K§ thuat
do luong, kiém soat chat lugng nude.

+ Toan hoc: Tu duy logic, theo ddi tinh toan
can bang vé dinh dudng, anh sdng, mat do cay
tréng, mét do ca, thé tich bé, tdc do, cong suit loc
dé duy tri sy on dinh cua bé ca.

2.3.2. Tién trinh day hoc

Tién trinh day hoc chu dé STEM gém 5 hoat
dong day hoc, cu thé nhu sau:

2.3.2.1. Hoat ddng 1. Xac dinh vin dé

- GV yéu cau HS quan sat video vé hé sinh
thai tham co bién trong video sau: https:/www.
youtube.com/watch?v=-Da9yUEYmaY.

- GV dua ra cau hoi: “hé sinh thai 1a gi?”. H¢
sinh thai & trén 14 h¢ sinh thai ty nhién hay nhan
tao? cho nhan xét v& méi truong sinh thai, cac
nhan té sinh thai trong méi truong, quan xa sinh
vat, thirc an ciia chiing, noi an nip, ngudn niang
lugng va vat chét trong hé sinh thai trén?

Chtng ta c6 thé tao hé sinh thai nhan tao tai
nha hoac tai 16p hoc dugc khong? Vi du hé sinh
thai nhan tao ma em biét.

GV téng két: Bé ca thuy sinh 1a mot h¢ sinh
thai nhan tao, c6 tac dung cung cap hoi 4m, khi
oxi, hoa tan byi ban trong khong khi. Tir d6, mang
td1 cho khong gian nha ban mdt cam giac cuc ky
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mat meé, trong lanh va 1a vat trang tri dep mit.

GV 6 chirc cho hoc sinh dé xudt giai phap voi
bd cau hoi dinh hudng vé bé ca thiy sinh nhu sau:

Cau 1: Hé sinh thai “bé ca thuy sinh” co cac
nhan t sinh thai nao? Phan tich tac dong cua cac
nhan t6 sinh thai 1én sinh vat trong bé?

Céu 2: Quan x4 sinh vét “bé ca thuy sinh” ¢6
cac thanh phan nao? Phan tich mdi quan hé gitra
cac thanh phan nay?

Cau 3: So sanh dfc diém cuia cdc nhém sinh vat
san xudt, sinh vat tiéu thu va sinh vat phan huy trong
bé ca thay sinh so v6i hé sinh thai tham co bién?

Cau 4: Thuyét minh so d6 tuin hoan vat chét
va nang lugng trong bé c4 thuy sinh?

Céu 5: Vi sao can phai kiém soat anh sang va
luong thirc an trong bé thiy sinh mot cach hop 1y?

2.3.2.2. Hoat dong 2: Nghién ctru kién thirc
nén va dé xuat gidi phap thiét ké

/[ TénnhOm:.....ccoeveeeeeeeeeeeean.

Mo ta phuong an:

nudi cua bé:

Ban vé thiét ké bé ca thuy sinh

Y tuong bd cuc thiét ké bé ca thiy sinh va thanh phan cay/vét

Duya vao kién thirc nén, qua trinh tra 10i cau
hoi thdo ludn & hoat dong 2 va tra clru céc tai
liéu (sach, internet,..) cac nhom thao luan dé xuit
cac phuong an thiét ké khac nhau. Pé xac dinh
phuong an thiét ké, nhom thao luan va thuc hién
cac nhiém vu thiét ké gém co:

- Lua chon bd cuc: tham khéo céc kiéu thiét ké
va chon kiéu bd cuc phit hop (dang rimg ciy, tham
cd, ¢6 thy, song ngoi, nui rung....).

- Xac dinh nguyén vat liéu phu hop va tinh
toan sb lugng: d4, liia, phan nén, cay thuy sinh, ca.

- Tinh toan thong s6 thiét ké: thé tich bé, cong

suit, kich thudc dén, cong suét loc nudc, loai loc
nudc, syc CO,.

Sau khi xac dinh duoc cac yéu t6 trén, hoc sinh
hoan thién cac ndi dung va vé so dd thiét ké bé
vao mau phiéu.

[

Phan céng nhiém vu cac thanh vién trong nhom

Hinh 1. Miu phiéu phwong dn thiét ké bé cd thiy sinh

2.3.2.3. Hoat dong 3: Trinh bay va thio luan
phuong an thiet ke

nhom minh, sau d6 ciing thao luan dé thong nhét vé
cach thiét ke, budc tien hanh. Cac nhém con lai danh

Céc nhom trinh bay thiét ké bé c4 thiy sinh ctia  gia, gop ¥ cho nhom trinh bay theo bang tiéu chi sau:

Bang 1: Tiéu chi danh gia phwong 4n thiét ké

Ti€u chi

Yé&u cau can dat

B6 cuc thiét ké

Phu hop, sdp xép khong gian (tién canh, trung canh, hiu canh hop 1y),
dam bao tinh tham my.

Nguyén vat liéu, dung cu

Pay du, phu hop, thanh phan, s lwong loai cdy, vat nudi hop 1y, phu
hop vo1 quy luat sinh thai, ddm bao can bang, 6n dinh cho bé thuy sinh
phat trién dep.

Tinh toan thong s thiét ké

Can phan tich su phu hop cua loai cay dugc chon tréng voi loai den
chiéu sang, su phu hop ctia cac loai vat nudi dugc chon dé dam bao duy
tri mbi quan hé can bang sinh thai, sy pht hop ctia cong suat loc nudc
v6i thé tich cua bé.

Ban vé& phuong an thiét ké

- Ban v€ 16 rang, thé hi¢n dugc y tudng bo cuc, ddm bao tinh thim my.

Trinh bay ban thiét ké

- Trinh bay ban thiét ké bang ngdn ngit rd rang, mach lac, phdi hop 10
no1 va thao tac chi trén ban thiét ké.

Tuong tac vo1 nguodi nghe

- Lang nghe gbp ¥ va ghi nhan cac y kién.
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2.3.2.4. Hoat dong 4: Thuc hién phwong an
thiét ké va danh gia

Céc nhém sir dung phuong 4n da d& xuét sau khi
da duoc 16p hoc va GV gop v, chinh stra. Sau khi thi
cong, nhom tiép tuc chim séc va quan sat, danh gia
bé ca. Cac budc thuce hién duoc thé hién, gdm co:

Budc 1: Trai nén bé ca

Dit bé cao noi thoang mat, tranh 4nh sang mat
troi trye tiép chiéu vao. Can dat ¢ n01 dam bao an
toan, c6 chan dé vimg Vang va gan 6 cam dién.
Trai déu phan trin qué xudng day bé ca dé lam
nén. Rura sach cac xdy dung va phi 1én trén 16p
nén mot 16p cat 2cm, tao chiéu dia hinh cao thép
theo bd cuc d thiét ké. Rura sach cat trang va phi
tiép 16p cat tring day khoang 2 cm Ién trén cung.

Budc 2: Cho nudc tir tir vao bé, ngap hét cat
khoang 10 cm, luu y can cho nudc vao chai, hodc
bat tir tir ¢ khong 1am cat bi x6i 1én

Budc 3: Trang tri bé ca: Trong cdy va dit cac
khéi d4 trang tri vao bé theo ¥ thich.

Budc 4: Lép rap loc nudc: cod thé dung loai loc
ban sin di hoan thién hodc tu ché tao hoc nude
v6i s0 d6 ciu tao nhu trong hinh. Loc nude gom
c6 mot hop chira nudc, thuong c6 hinh tru cao,

bén trong c6 chirta bom nudc cung cac loai vat
liu loc. Vit liéu loc thuong gém mot 16p loc can
lam trong nudc va lop loc vi sinh 1a noi cac loai vi
khuan phan hily 1am t6 dé phan hity cac chat thai
hitu co trong nude nham duy tri chit lu:ong nudc.

Budc 5: lip hé thong suc CO,. Déi véi cac be
thuy sinh 16n va co trong nhiéu 10a1 cay c6 nhu cau
CO, cao thi can lap thém hé thong cung cap CO, aé
dam bdo cay phat trién tot va tao mau sic dep

Budc 6: Lap dén, tha ca va chim soc bé

Lap dén va thiét 1ap chu ky chiéu sang (thuong
khoang 6-8 gio/ngay). Sau 24 gio bé 6n dinh c6
thé tha cac loai ca canh, tep, oc..., quan sat su
phat trién ciia réu hai, cay cbi va ca trong bé dé
diéu chinh luong thic an, thoi gian chiéu sang
phu hop.

2.3.2.5. Hoat dong 5: Trinh bay sian phim va
thiao luan

Sau khi thi cong, nhom tiép tuc chim séc va
quan sat, danh gia bé ca. HS c6 thé trinh bay san
pham tryc tiép tai phong thi nghiém hoic gidi
thiéu video, hinh anh cta san phém duoc lam tai
nha. San pham bé c4 thity sinh sau 2 tuan van hanh
can dat duoc cac yéu cu & bang 2.

Bang 2. Phiéu d4nh gi4 sin phim bé ca thity sinh

Ticu chi Tot Dat Chua dat Diém
7-10 diém (5-7 diém) (1-4 diém) dat duogc
. - Xay dung quy trinh hop ’Xay 'dl_mg quy trinh hop
Quy trinh |, ) Ii, logic, khoa hoc. R R
-~ |1, logic, khoa hoc. > re s - Khoéng xay dung
ky thuat et .| - Khong giai thich duoc .
- Giai thich dugc nguyén a1 R .| quy trinh.
(104) , n RS nguyén li hoat dong cua
1i hoat dong ctia bé ca. 7
bé ca.
"{mh ) Hinh Fhu’c dep dung dé HlAl’lh ‘EhuF tuqng dgl dep. | Hinh thire xAu
tham my | trang tri -B6 tri con c6 cho chua B trf khéne hoo li
(20d) |- B tri khodng cach hop 1i | hop I g 1op
- Cay trong sinh trug A A R .
(; Y Lon8 S A"rLrong -Cay trong khong sinh
R N ) , phat trién twong doi. \ R
. - Cay trong sinh trudng N o, . o« |trudng phat trién dugc.
Su sinh LT 2 % - Mot vai con c4, tép bi chét. s a1
\ . | phat trién tot. a s oz en . | -Cé tépkhong song dugc.
trudng va L . ., £ - Réu hai c¢o6 xuat hién lac > SR
.z |- Tat ca ca, tép song| ., . .= .. . z .~ ..|- Réu hai day dac trén
phat trién \ dac trén thanh bé, trén 14| PRI \
...~ |khde manh. N thanh bé va cay thuy
cua sinh vat R . z, .~ |cay thuy sinh nhung chua | . P 4
- Réu hai xuat hién|, g o sinh, mat my quan va
(304) n , 2 anh huong nghiém trong |, R A .
khong dang ke £ z . S|lam cay khong sinh
dén chat luong nude va \ Ry
. Z . trudng, phat trién duoc.
doi song cua vat nuoi
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- Bai thuyét trinh co| Bai thuyét trinh cd ;aligzi')tt h(l:lgl,f; firéllnhdzon
Thuyét |dong, lo icy dong, logic. - Tac , hon cl}llua tw
. Y . i ,g, sIc. . - Tac phong chua tu tin . Phong j
trinh san | - Tac phong tu tin _ Phan tich duce mot 6 tin
pham - Phan tich dugc nguyén n ~ % .z |- Khong phan tich
A X ah 1en nguyén nhan dan dén N N
(204) nhan dan dén hi¢n trang |, =, .12 duoc nguyén nhan
e LR oA . hién trang ctia b€ nhung | " .z . \
cua bé ca hién tai R N dan dén hi¢n trang cua
giai thich chua troi chay. b
Tra loi
cau hoi | Tra loi dung, day du cacy | Trd 101 con chua day da | Khong tra 161 dugc
(204)
Tong diém: 100d

2.4. Két qua thwe nghiém sw pham

Tac gia da td chuc day hoc chu dé “Bé ca thuy
sinh” tai 16p 8D truong THCS Nghia Chanh-
thanh phé Quang Ngai. Bé danh gia két qua dinh
tinh, chung t6i thuc hién khao saty kién HS tham
gia hoc chu dé dé danh gia muc do thich thu va
hi¢u qua cua bai hoc STEM. Muc do thich tha
duoc danh gia qua sy thich tha voi ndi dung chu
dé, cam théy vura strc va hung thi véi bai hoc,
tich cuc tham gia hoat dong hoc, su thich tha
vo1 cach hoc va mong mudn duoc hoc tiép. Hiéu
qua bai hoc duoc danh gia qua viée tiép thu kién
thuc, sy phu hop cua ndi dung chu dé véi viée
tiép thu kién thirc, phat trién nang luc giai quyét
van d& va ning luc tu hoc, kha ning dap Gmg nhu
cau hoc tap cua bo KIT. Panh gia ¢ 4 muc do:
Hoan toan ddng ¥ (4), Pong ¥ (3), Phan van (2),
Khéng ddng v (1). Két qua thu duoc 1a phan 16n
trong s6 30 HS khao sat c6 sy thich thi cao véi
viéc hoc tap thong qua cac chu d& STEM va c6
mong mudn dugce hoc tiép cac bai hoc STEM.
Phan 16n HS cam thiy viéc tiép thu kién thirc
bai hoc hiéu qua. Cu thé sb liéu xir Iy qua phan
mém SPSS nhu sau: Két qua phan tich d6 tin cay
Cronbach’s Alpha cua thang do d¢ thich thu va
tinh hiéu qua lan luot 13 0,695 va 0,750 cho thiy

thang do dung trong khao sat dam bao do tin cay.
Gia tri Mean 16n hon 3,3 ¢ 10 bién quan sat y
kién HS khi hoc chu dé “Bé ca thuy sinh”. Piéu
nay chung to tinh kha thi va hiéu qua viéc thuc
hién day hoc chi d& STEM va c6 thé ap dung day
hoc rong rai trong cac truong THCS.

III. KET LUAN

Gi4o duc STEM la phuong phap gido duc thuc
day HS tim toi, nghién ctru, van dung kién thirc
dé thuc hién cac san pham khoa hoc, céng nghé
trong doi sdng hang ngay. Thong qua dé giup HS
hiéu sau va van dung linh hoat duogc kién thuc da
hoc. Pay 1a mdt phuong phap gido duc c6 hi¢u
qua cao va duoc thiic ddy trién khai manh mé trén
thé gioi va ¢ Viét Nam. Chi ¢&¢ STEM “Bé ca
thiy sinh” yéu cau HS phai ndm viing van dung
hau nhu tat ca cac kién thuc lién quan vé sinh thai
hoc & chuong trinh KHTN 8 dé giai thich nguyén
1y hoat dong cuia bé, thiét ké va cham soc bé. Tir
d6 giup cac em khéc siu dugc su tuong tac giira
cac nhan t6 sinh thai v6i doi sdng sinh vat cling
nhu mdi quan hé giita cac thanh phan trong hé
sinh thai voi nhau, thiy duoc gia tri cta viée gin
gilt can bang sinh thai, gitp HS nang cao ning
Iuc thiét ké, thim my, ting cudng tinh yéu dbi véi
thién nhién va y thuc bado v¢é moi truong.
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