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T m t T KE VA TO CHtTC D^Y HOC CHU DE GIAO DUC STEM 
TRONG DAY HOC C H C O N G ' ^ I E N TICH, D I E N TRlTCJNG" - V^iT LI 11 

TS. Nguyin Thanh Nga', Nguyin Luc Hodng Minh'. Tg Thanh Trung' 

TOM TAT 

Bdi bdo trinh bdy ly ludn ca bdn vi gido due STEM nhu: khdi niim gido due 
STEM, tiin trinh dgy hpc chu di gido due STEM Phdn tich minh hpa npi dung kiin thiic 
chuang "Diin tich, di?n tru&ng" - Vgt li 11 theo dinh hu&ng gido due STEM. Tir do, 
chung toi tiin hdnh xdy dung chu di gido due STEMvd td chia: dgy hpe nhdm phdt triin 
ndng lire sdng tgo cua hgc sinh. 

Tur khoa: Giao due STEM, quy ttinh, dgy hpc Vgt li, didn tich, dien tmdng 

1. Dat v i n d l 

Md hinh giao due STEM da khdng edn la mdt md hinh giao dye xa la ddi vdi cac 
trudng phd thdng tai Viet Nam. Chi thi ciia Thii tudng Chinh phti vl viec tang cudng 
nang luc tiep can cupc each mgng cdng ngbidp lan tbti 4 da chi rd nhiem vu cua Bp Giao 
due la "Thiic day triln khai giao due vl khoa hpc, cdng nghe, kT thuat va toan hpc 
(STEM) trong chuong trinh giao due pbd tbdng; td chiic thi diem tgi mdt sd tmdng pbd 
tbdng ngay tir nam hpe 2017 - 2018" [1]. Sy pbd cap giao due STEM ttong ca nudc dat 
ra yeu cau ve eac chu de STEM thiet thyc va mang tinh giao dye pbii hgp vdi dinh hudng 
ciia chuang ttinh giao due mdi [2]. 

Linb vyc di^n hpc d cap Tmng hgc phd thdng la mdt ITnh vyc quan ttpng va gdp 
phin binh thanh d hgc sinh nhirng bilu bilt ca ban ve dien tich, dien tmdng... Nbiing 
kidn thirc ca ban nay la nguyen li ben ttong mot sd tbiet bi cd tinh ting dung cao ttong 
cupc sdng nhu thiet bi Ipc bui tinh didn, thiet bi phun scm tinh dien, kinh hiln vi ion. Tuy 
nhien, cae thi nghiem hay chii de day hgc dinh hudng STEM thuge kiln thiic "Dien tich, 
dien trudng" van chua dugc khai thac tdi uu de dua vao day hgc. Thyc ttgng tten gay ttd 
nggi Idn ddi vdi hpc sinh phd tbdng khi tilp can nhung kidn thiie nay. 

2. N$i dung nghien ciru 

2.1. Gido due STEM 

Giao due STEM ttong tmdng tmng hpe la quan dilm dgy hpc dinh hudng phat 

trien nang lyc hpc sinh thude cac imh vuc Khoa hpc, Cong ngb$, KT thuat va Toan hoc 

[3]. 

Nang lyc vd Khoa hpc, Cdng nghe, KT thuat va Toan hpc dugc to chirc dudi hinh 
thirc cac chu de tich hgp, yeu cau hpc sinh van dyng phoi hgp cac kiln thiic, kT nang, kT 
xao dk giai quylt eae van dl thyc tiln hieu qua va cd y nghia vdi ban than, egng ddng. 
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Khoa hpc: Cung eip cac kiln thirc khoa hpc thudc cac ITnh vyc Vat li, Hda hgc, 
Sinh hpc, Khoa hoc ttai dit; giup hpc sinh hilu vl thi gidi ty nhien, van dung dl giai 
quyet cac vSn dd khoa hpe ttong thyc tiln. 

Cong nghi: Phat ttien kha nang sii dung, quan li, hilu va danh gia cdng nghe ttong 
cupc sdng hien nay; giup hpc sinh nhan thiic dugc sy phat ttiln cua cdng nghe cung nhu 
tam quan trpng cua cdng nghe ddi vdi cudc sdng. 

Kl thugt: Phat ttidn sy hieu bilt v l each cdng nghe dang phat ttiln thdng qua qua 
trinh thilt kl kT thuat; cung cip cho hpc sinh kT nang van dyng sang tao ca sd Khoa hpc 
va Toan hpc ttong qua ttinh thidt kl ddi tugng, he thdng xay dyng quy trinh san xuit. 

Todn hge: Phat triln kha nang pbSn tich, bien luan va tmyIn dat, hien thyc hda y 
tudng tbdng qua tinh toan, giai thich, cac giai phap giai quylt vin dl toan hpc ttong cac 
tinh hudng dat ra. 

2.2. Tiin trinh dgy hpc STEM theo qi^ trinh ki thudt 

Trong pham vi ciia bai nghien ciiu, chiing tdi tilp can giao due dinh hudng STEM 
tren ca sd quy ttmh kT thugt. Tiln trinh day hpc STEM theo quy ttinh kT thuat dupc the 
hien nhu hinh 1 [4]. 

UI kifen thuc n*n 

I I Toan [ I Ly | | H6a | j Sinh j | Tin | j CU I \ 

', (Noi dung day hoc theo chuang tnnh airac sSp xsp lai phu hcrp) '. 

hitih (nguyen mSu) 

Thi!i nghiSm v& flanh gia 

Chia 5^ va Ihao luan 

Di&u chinh Ihiet k^ 

Hinh 1. Tiin trinh dgy hgc STEM theo quy trinh ky thudt 

Quy truih nay dugc lap lai din khi dua ra giai phap phti hop hoac theo thdi lugng 

giang day. Thdng qua qua ttinh, hpc sinh cd ca hdi ren luyen kT nang, kT xao, gdp phan 

phat trien pham chit, nang Iuc cua mdi hpe sinh. Giao vien can luu y tien trinh day hpc 

STEM iheo quy trmh kt thuat cin dam bao cac hogt ddng dl ra nhung cac "budc" khdng 

can thilt phai tuyIn tinh (hoan thanh mot budc mdi sang bude tilp tbeo) ma mot sd hogt 

flpng CO thi thuc hien song hanh, tuang hd. Vi vgy, moi bai hpc STEM dugc td chiic theo 

5 hoat dpng chinh nhu sau: 
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Hogt ddng 1: Xdc dinh vdn di 

Trong hoat ddng nay, giao vien gidi thieu vin dl cho hpc sinh. Giao vien giao cho 
hgc sinh cac nhiem vu hpc tap tuang iing va hoc smh sii dung kiln thiic mdi trong bai 
hpc dl hinh thanh y tudng, d l xuit giai phap va thilt kl nguyen miu ciia san pham can 
hoan thanh. Trong boat ddng nay, giao vien cQng thong nhit vdi hpc sinh ve cac tieu chi 
ciia san pham, la ca sd dl djnh hudng boat ddng cua cac em ttong bai hoc cung nhu va la 
cdng cu danh gia mirc dp liiib hdi van de, hoan thanb cdng viec. 

Hogt dpng 2: Nghien cuu kiin thuc nin vd di xudt gidi phdp 

Trong boat ddng nay, hpc sinh boat ddng tich eye, ty lyc dudi su dinh hudng, ho 
ttg ciia giao vien. Tren ca sd cac kiln tiuie sin cd, ITnb hdi tir hogt dpng 1, hpc sinh de 
xuit va thilt k l san phim cin hoan tiianb. Sau khi hoan thanh ban thilt kl, hgc sinh hpc 
dugc cac kidn thiic radi iing vdi cac chuang trinh mdn hpc. 

Hogt dpng 3: Thong nhdt, lua chgn gidi phdp 

Trong hogt ddng nay, hpe smh dupe td chtic dl trinb bay, giai thich va bao ve ban 
thilt kl cua minh, cd kem tbeo thuylt mmh; do la sy cu thi bda ciia giai phap giai quyet 
van dl. Dudi su trao ddi, gdp y ciia eac bgn va dinh hudng ciia giao vien, hpc sinh tidp 
tue hoan thien (thay ddi nlu cin thilt, dam bao tinb kha tbi) ban thilt k l tmdc khi tien 
hanh che tao va van banh. 

Hogt dpng 4: Chi tgo mdu, thu nghiem vd ddnh gid 

Trong hoat ddng nay, hgc sinh tien banh cbe tao mau (md hinh) theo ban thiet kd 
da thdng nhit vdi giao vien (boat dpng 3). Trong qua ttinh che tao, hpc sinh can tien 
hanb thii nghiem va danh gia hieu qua, tir do dua ra nhiing dilu chinb phii hgp. Trong 
boat dpng nay, hpc sinh ed the phai didu chinh mau thiet ke ban dau de dam bao tinh kha 
thi. 

Hogt dpng 5: Chia se, thdo ludn, diiu chinh 

Trong boat dpng nay, giao vien td chiic cho hoc sinb trinh bay san pham hpc tgp da 
boan thanh; ttao ddi, thao luan, danh gia nguyen ban dk tiep tuc dieu cbinh, hoan thien. 
Giao vien cd the giao nbiem vu ve nha dd hgc smh tiep tuc cai tien va hoan thanh san 
phim. 

2.3. Phdn tieh kien thirc chuang "Diin tich. diin tru&ng" theo dinh hu&ng gido due 

STEM 

Ndi dung chucmg nay khai quat v l TTnh didn hpc. Cac ndi dung quan trpng dugc 
trien khai ttong chucmg nay la: hidn tugng vl sy nhiem dien, cac khai niem ca ban vl 
dien tich, dien tmdng, mdi lien he giffa dien tich va dien tmdng, nhirng dac tnmg ea ban 
ctia dien ttudng va thuyet electton cd dien. Cac kien thirc vl tTnh dien cd nhilu ting dung 
trong eude sdng quen thudc vdi hgc sinb nhu: cpt tiiu Idi, thilt bi phun son tinh dien, vgt 
dap mudi,... Ngoai ra, cac kien thire nay ciing dugc iing dung vao nbiing thilt bi cdng 
nghe cao nhu kmh hidn vi ion, man Ipe tinh dien,... Nhirng iing dung nay rit thich hgp dl 
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xay dyng cac chu dd day hpc STEM, giiip hoc smh nhan thiy iing dung cua TTnh dien 
trong cudc sdng. 

Dien tich. 
Tucmg tac giira 

dien tich 

Thuyet 
elecUon 

Dien 
tnrcmg 

Cong luc dien. 
Dien the. 

Hieu dien the 

Viit dan dien. 
Vgt each diSn'. 

Sir uliiem 
di?ii 

Hinh 2. Tom tdt cdu true chuang "Biin tich, diin tru&ng" theo dinh hir&ng STEM 

2.4. Xdy dung npi dung chuang "Diin tich, diin truang" (Vdt li 11) theo dinh I 
gido due STEM 

Tren ca sd phan tich npi dung kien thiic, ehiing tdi gidi thieu mot sd chu de giao 

due STEM vl chii de "Dipn tich, dien ttudng" cho hgc sinh nhu sau: 

TT 

1 

2 

Chu de STEM 

Vitamin Air - tbiet ke 

thidt bi Ipc bui tTnh dien 

Tap lam tham tii 

- thiet bi tmy tim dau van 

tay tTnh dien. 

Kien thirc khoa hpc trong chu de 
iJng dung dien trudng mgnh de Iam ion hda hgt 

bui va diing tuang tac tTnh dien dk thu gom bui. 

Cng dung kiln thiic ve sy nhidm dien va sy 

chuyin ddng dien tich trong dien ttudng de thu 

dau van tay. 

Do gidi hgn ciia bai bao cao, chiing tdi ttinh chi bay giao an STEM ve chu de 

"Vitamin Au '̂, thidt ke may Ipc bui tinh dien. 

Xay dung gido dn STEM chu di "Vitamin Air" 

"^ Vdn di ihue tiin 

Tai cac dd thi, d nhidm do bui vin la vin dl dang lo ngai. Nong dp bui (bui min va 

byi bay) cd xu hudng duy tti d ngudng cao, dac bipt tai cac ttuc giao tbdng va tuyen 

dudng chlnh tai cac dd tiij Idn. Cac khu cdng tmdng xay dung ciing gdp phin dang kd 

gay d nhiera bui va pham vi d nhidm chu yeu la eye bd. 

Theo hudng din (tidu chuin) cua WHO tiii ndng dp PM2.5 ttxmg binh nam dudi 
lOng/m^ se khdng anh hudng tdi siic khde. Tuy nhien, ndng dp bui PM2.5 tai Ha Npi va 
TP. Hd Chi Minh ^ vugt ngudng cho phep. Cu thi, vao nam 2018, nong dp bui PM2.5 
tai hai tiianh phd nay lin lugt la 40,8 ^g/m^ va 26,9 |ig/m^ Giai quylt vin de d nbiem 
khoi byi la mpt bai toan Idn, dac biet ddi vdi cac thanh phd Idn ciia nudc ta. 
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•^ Hinh thdnh y tuang 

Giao vien djnh budng hpc sinh tim hilu tinh binb d nbilm khdng khi ciia nudc ta 

cung nhu nhirng tac bai gay ra bdi d nbidm khdng khi, giao due hoc sinh y thirc bao ye 

mdi trudng. Tir do, giao vien hudng dan hpc sinh tiiiet ke may Ipc bui tTnh dien, tim hidu 

mpt md binh Ipc bui pbd bien hidn nay. 

^ Muc tieu chil di 

Sau khi thuc hidn chu de, mdi hpc sinh se dat dupc 

- Ve kiin thue 

+ Neu duge cac loai nhiem dien: nhidm dien do cp xat, tiep xiic va budng irng. 

+ Cbi ra dugc dac diem cua lyc dien giiia bai dien tich didm. 

+ Hieu dupe bleu img miii nhpn. 

+ Neu dugc dien tmdng tdn tai d dau. 

+ Phat bieu dugc dinh nghTa cudng dp dien ttirdng. 

- Ve kinang 

+ Van dung kidn thiic vd sy nbidm didn de xac dinh loai nhiem didn ttong tiing 

tmdng hgp cu thi. 

+ Pbac thao dugc ban ve cau tgo may Ipc bui tTnh dien. Xac dinh dugc chiic nang 
ctia timg bd phan. 

+ Van dung phdi hgp cac kien thirc ve dien tich, dien trudng de giai thich nguyen 
tac boat ddng cua may lgc bui tTnh dien. 

- Viphdm chdt 

+ Bdi duang niem dam me khoa hpc ttong sdng cho hpc sinh. 

+ Xay dyng hting tbii bpe tap thdng qua cac thi nghiem gin giii. 

+ Xay dyng y thiie lam viec nhdm ttong qua ttmh thuc hidn dy an. 

- Ve ndng luc 

+ Phat ttidn nang lyc tim kiem thdng tin, tim kilm dya tten ngudn tai lieu sin cd va 
tai lieu tren mang. 

+ Phat triln nang lyc lam viee nhdm, phan cdng nhiem vu, cd su hgp tac giiia cac 
thanh vien ttong nhdm. 

+ Phat tridn nang luc thuyet trinb tmdc dam ddng, quan li thdi gian. 

+ Phat triln nang luc phan bien, nhan xet, dat cau hdi. 

•»̂  Phdn tich kiin thuc lien qucm theo dinh hu&ng STEM 

S: Kien thiic ve dien tieh, didn trudng. 
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T: Thi cdng, lip rap may Ipc bui tbeo sa dd; su dyng cac dung cu kT thuat. 

E: Thilt kd ban vd may ipe bui tTnh dien. 

M: Tinh toan ki'ch thudc vd chai, vd Ion; udc tt'nh kich ca cua may Ipc bui 

"^ Nguyen li hogt dgng ciia thiet bi [5] 

Mdy Ipe bui tinh diin la mdt thilt bi sir dyng Iuc tTnh didn dl lgc bui. Ciu tgo chii 
ylu ciia may gdm: he thdng tim ludi (mui nhpn), he tiidng tim thu, ngudn dien cung eip 
dien q] cao. 

Khi may boat ddng, ngudn dien cung cip dien ap cao dugc dgt vao may dl tao 
tiianh mdt dien trudng giira he tiidng ludi mang dien am va eac tim thu mang dien 
duong. Di$n tmdng se lam gay ra sy ion hda ttong budng may. Khi ludng khi bui dugc 
dan vao viing khdng gian cua may, chiing dupc cac bat ion am tfch dien va bi nhidm dien 
am. Dudi tac dung ctia didn tnrdng, cac hgt bui nhiem didn chiu tac dung ctia lyc tuong 
tac flnh di?n hudng vao cac tim thu, keo cac hat byi nay bam vao cac tim thu tt'ch di?n 
duong. 

^ Chudn bi dyng cu, thiit bi, vdt lieu 

^ DuDg cu, vat lieu 

,, Bang 1. Dung cu, vgt lieu thuc hiin mdy Ipc byi tmh dien 

TT 

1 

2 

3 

A 

Vat lieu 

Vd chai nhya 500ml 

Vdchainhua 1,51 

Vd Ion nudc nggt 

Day din dien 

Bo phan 

Vd thilt bi 

Giadd 
Tam thu bui, he thong mfli nhpn 

Day ndi cac eye 

Don vi 
tinh 

eai 

cai 

cai 

em 

Sd luong 

1 

1 

2 

Dd:50 
Xanh: 50 

Bdng 2. Dung cy thuc hiin mdy Ipc bui tinh dien 

TT 

1 

2 

3 

4 

Dung cu 

Keo 

Dao rQC giay 

Sung ban keo 

Giiy nham 

Don Vj ti'oh 

cay 

c3y 

cay 

to' 

So lirffng 

1 

1 

1 

2 
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Hinh 3. Tong hgp dung cu, vdt lieu che tgo mo hinh mdy lgc bui Hnh diin 

^ Hu&ng ddn thuc hiin nw hinh 

Hinh tiiuc cac chu de tidi hpp, yen cau hpc sinh van dyng phdi hgp cac kien thuc, ki. 

Botfc 1. Che tao tam thu 

Cit \ d lon thanh hinh chii 
nhat kich thudc 180 x 60 

Diing giay nham mai eac mat 1 Dimg keo dan mpt dau 
ciia tim thu hinh chii nhat day dan vao mpt bl 

mat hinh chu nhat 

Bir6c 2. Che tao he thong mui nhpn 

c i t v6 lon thanh 
hinh chu nhat kich 
thudc 180 X 60 mm 
vamai. 

cat tam vd lon viia 
mai thanh cac hinh 
tron ban kinh 23 
mm. 

Tia cac hinh tron 
thanh cac hinh dang 
cd nhieu mui nhpn 
nhat CO the. 

Dung keo dan mpt 

diu day din vao he 

ihdng miii nhpn. 

Cat phin day cua chai nudc SOOml. 
Tao hai Id nhd tren than chai cadi cd diai 

Khoet mdt hmh chu nhat kich thudc 

50 X 30 mm tr&i than chai dl lam khe din 
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ISn lugt 25 mm va 50 mm de Iudng day ndi 

cue. 
Iudng khdi bui vao trong bd Ipc bui. 

Birdc 4. Lap rap tam thu - vo thiet hi 

Ludng day dan eiia tam thu vao mdt Id da 

due san tren vd thidt bi. 
Ep sat tam tbu vao vd thiet bi va cd dinh vi 
tri. 

Budc 5. Lap rap tam thu - vo thiet bi 

Ludng day dan he thong miii nhpn vao mdt Id cdn lai da due san tten vd thiet bi. 

Budc 6. Lap rap thiet bi Ipc biii va gia do* 

Cd dinh he thdng mui nhpn Idn dau tten gia 
de. 

Rap vo lon vao dau ttdn gia dd bang keo 

ndn. 

^ Xay dung hogt dpng dgy hpc 

Bdng 3. Xdy dung hogt dpng dgy hgc 

Hoat dpog Thdi 
hrpng 

Npi dung 
Du kien san pham 

ciia hpc sinb 

Xac diab ySu 
cau chl tao 
miy I9C bui 
tinfa dif n 

Giao vien cho hpc sinh xem video ve thuc 
ttgng d nbilm khdng khi trdn thi ^di va 
tac hgi do khdi bui gay ra din siic khoe 

con ngudi. 
Giao vien ebo hgc sinb tim bieu nguyen li 
va dinb budng hinh thanb ^ tudng thiet kl 
mdt may Ipc bui tTnh dien. 
Giao vien chia ldp thanh cac nhdm, tuong 
ling vdi cac cdng ty bao ve mdi trudng. 
Mdi nhdm thyc bien dy an cbi tgo radt 

thilt bi Ipc bui tTnh diSn. 

Bang tdng ket hogt 
, dpng cua may lgc 
bui tinb dien; 
Bang tidu chi danh 

. gia cua may lgc bui; 
Bang gbi nhan 
nhiem vu, kl hogch 

' du an, phan cdng 
cdng viec. 
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Hoat dpng 

Nghien ciru 
kien thuc 
ve dien tich 
va de xuat 
phuong an 
tbiet ke may 
Ipc bui tinh 
dien. 

Trinh bay va 
bao V? 
pbmmg an 
tfailt k l May 
Ipc biJii Gnh 
difn. 

Chl tao may 
Ipc byi tinh 
diln theo 
pbutmg an da 
thilt kl 

Trinh bay san 
pham may Ipc 
byi tnih dien 
va thao lugn 

Thdi 
lugng 

01 
tuan 

01 tilt 

01 
tuan 

01 tilt 

Npi dung 

Hpc sinb ty hgc va lam viec nbdm thao 
luan thdng nhSt cac kiln thirc Hen quan, 
lam thi nghiem, ve ban thilt kl san pham. 
Giao vien hd ttg tai lieu, ddn ddc 
hpc sinh va giai dip thac mSc cho cac 
nhdm. 

Giao vien td chiic cho hgc sinh timg nhdm 
trinh bay phucmg an thiet bi lgc bui tinb 
dien; 
Gido vien to chiic boat dgng thao luan cho 
timg thidt ke. 
Giao vien chutn boa cac kien thirc lien 
quan cho hgc sinh; yeu cau hgc sinb ghi lai 
cac kiln thiic vao philu hgc tap va chinh 
sira phuang an tbiet ke (neu cd). 

Hpc sinh thi cdng may Ipc bui tinh dien 
tbeo nhdm ngoai gid hpc. 
Giao vien tu van, theo doi hd ttg 
hpc sinh. 

Hpc sinh lan lugt trinh bay san pbam tbeo 
nhdm. Giao vien va cac nhdm hgc sinb 
khac nhan xet va dat cau hdi phan bien. 
Hgc sinh giai thich nhiing thanb cdng, that 
bai ciia thiet bj Ipc bui do nhdra thuc hien 
va de xuat bien pbap khac phuc. 

Dy kiln san pham 

cua hpc sinh 

Bai ghi cua ca nhan 
vl cac kiln thirc lien 
quan tren phieu hpc 
tap; 
Bai thuylt ttinh ve 
ban vS va ban thilt 
kl. 

Ban tbiet kd boan 
ebinb cho vide che 
tgo. 

Thiet bi Ipc bui tTnh 
dien mini. 
Ban thiet kl hoan 
chinh. 
Bai bao cao qua 
ttinh thi cdng va 
kinh nghiem. 
Ban de xuat cai tien 
thilt bi Ipc bui tinh 
didn. 
Hd sa hgc t|.p hoan 
chinh ciia dy an. 

3. Ket qua thuc nghiem tbu duuc 

Chiing tdi tien hanh thye ngbidm su pbam td chiic dgy hpc theo dinh hudng giao 
due STEM vdi dy an "Vitamin Air" d 2 ldp lOCl (33 hpc sinh) va 10C2 (33 hpc sinh) 
ttudng THCS - THPT Hoa Sen (Quan 9). Trong dd, Idp lOCI dugc chia thanh 4 nhdm 
va ldp 10C2 dugc chia thanb 6 nhdra. Chiing tdi tdm tat lai tien trinh ttiln khai du an. 

3.7. Phdt hiin vdn di m&i 

Khi dugc ydu cau ttinh bay hieu biet cua ban than vd van de bui, hgc sinh nhanh 
chdng liet kd nhiing dgc diem ctia bui. Ddng thdi cae em ciing neu dugc rat nhilu tac hgi 
ciia bui ddi vdi con ngudi. Hgc sinh phat hidn vi bui la liing trong khdng khi nen cSn cd 
nhttng may biit cd cac canh qugt de cd thi gom byi. Ngoai ra, nhdm 4 ldp 10C2 phat hidn 
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vi bui r§t nhd nen khdng thi gom xir li mgt each thdng thudng ma phai dimg mdt man 
ngan dk bui bam vao. 

3.2. Thiit ki vd trinh bdy bdn ve 

Hpc sinh tich cue nghien ciiu tai lieu hudng din va trao ddi vl cdu tao va nguyen li 
hoat dpng ciia may lgc bui tTnh dien. Da phdn cac nhdm deu dua ra ban thilt kl vdi dky 
du cac bd phan chinh. Mpt sd nbdm sau khi da nam virng nguyen li boat ddng ciia thilt bi 
da dua ra dugc nhilu y tudng thilt k l sang tao nhu: thay he thdng mui nhgn thanb cac 
tam ludi tich dien lam tang didn tich Ipc bui, sti dyng them eae man Ipc dl can cac hat 
bui cd kich thudc Idn... Tuy nhien, mdt sd hgc sinh vin chua hilu rd nguyen tic hoat 
ddng ciia may, nhim lln giiia tuong tac tinh dien va tucmg tac tir nhung da dugc giao 
vien chuan hda kidn thiic. 

Hinh 4. Nhom 1 dang trinh bdy bdn ve thiet ke mo hinh may lgc bui tinh dien 

3.3. Quy trinh gia cdng, che tgo 

Day la hogt dpng ttpng tam va dugc hpc sinh tich eye budng iing. Hpc sinh cd sy 
phan cdng cu the, thao lugn sdi ndi. Trong qua thyc hien, hpe sinh cd mdt sd giai pbap kT 
thuat sang tao nhu dimg dau mdt vat nhpn, dun ndng de tao Id ttdn tten thanh chai nhya, 
tang so ldp kim logi dl tang sd mui nhpn,... Khi tbti nghiem san phSm, nhdm 4 ldp 10C2 
phat hidn ldi kT thuat do dl hai dien eye cdch qua xa nhau nen thilt bi khdng boat dpng. 
Nhdm da nhanh chdng siia chiia va van hanh thilt bi thanh cdng. 

3.4. Bdo cdo kit qud 

Cac nhdm lin lugt bao cao kit qua, lam rd c4u tao, nguyen li boat ddng cua rad 
hinh, cac khd khan ttong qua ttinh thi cdng va each khac phuc, de xuat cai tien ttong cac 
md hmh tilp theo,... Do ban chl vl thai gian nen chi cd 3/10 nhdra eiia 02 Idp dugc ttinh 
bay. Cac hpc sinh ty tin trinh bay cae ndi dung bang ngdn ngu- ciia minb rapt each luu 
loat, cd din ehiing va lgp luSn cu thi. 

Thyc t l giang day cho thiy, tien ttinh day hpc tten tao dilu kien cho hpc sinh dugc 

tham gia nhilu hogt ddng, kich thieh tinh sang tao cua mdi em. Mpt sd bieu hien ve nang 

lyc sang tao cua hpc sinh dugc ghi nhan ttong bang 4. 
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LTinh 5. Phdn bdo cdo eiia l&p J OCl ITmh 6. Phan bdo cdo eua l&p 10C2 

Bdng 4. Bieu hien ndng luc sdng tgo cua hpe sinh trong qud trinh hpc tap 

chu di STEM"Vitamin Air". 

Bieu hieo cu the 

Phat hien 
van de taitx 

Hpc sinh dua ra dugc nban xet chinh xac van de vd thyc ttang d nhiem 
byi. Qua do, kit luan vin de cin giai quylt la nghien ciiu giai phap Ipc 
byi hieu qua. 

Hgc sinh Het kd dugc nhidu phuang an de xii li bui ttong cupc sdng: y 
tudng Ipc bui bang nudc, ray tudng xay dyng he thdng cay xanh,... 

De xuat 
phuong an 
giai quyet 
van de va 
giai phap ki 
thuat phii 
hgp 

Sau khi tira hieu cae kien thtie nen, mdt sd hpc sinb da de xuat phuang an 
lam nhiem didn cac hgt bui va dimg rapt vat khac tich didn ttai diu dk 
hut. 

Tat ca cac nhdm hpc sinh deu dua ra dugc ban tbiet ke vdi day dii eau tao 

de dap irng dugc nguyen li hogt dong. Cac nhdm dua ra phucmg an cai 
tien nham: 
+ Lam tang hidu qua lgc bui nhu: dl xuat thay ddi hinh dang thilt bi; hmh 

dgng ciia phin tich dien am (ludi, cac tam kim loai cit nhgn, Idxo...). 
+ Dara bao tinh an toan: hpc sinh cd phan thao luan sdi ndi vl vat lieu 

che tao de dam bao an toan nhu: vd bing chit lieu each dien hoge thilt bi 
cd tay cam khi vd lam bang vat dan. 
Mdt sd hpc sinh van kiln tbirc lien radn dl dua ra giai phap vl xir li byi 
kba thi: than boat tinh, sir dung cay xanh... 

Tb^c hien 
phuong an 
da chpn 

Trong qua trinh thi cdng che tgo, hpc sinh khdng ngimg dua ra giai phap 
kT thuat dl hoan thien san phim. Kdt qua la 08/10 nbdm hpc sinh da chl 
tgo thanb cdng san pham thiet bi Ipc byi tTnh didn. 

Cai tien 
phuong an 
da lua choD 

Tat ca hgc smh ddu cd the danh gia dugc hidu qua cua san pham cua 
nhdra minb sau khi van hanh san phim. 

Mpt sd hpc sinh khi van hanh thilt hi chua thanh cdng thi da ehii ddng 
nghien ciiu lai tai lieu va kien tti siia chiia din kbi thiet bi cd thi van 
hanh dugc. 

Sau khi van hanb thanh cdng thiet bi, cac nhdm van de xuat eac giai phip I 
cai tien san pham. 
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Nhu vgy, nang Iuc sang tao ciia hpc sinh da dugc hoc Id tuong ddi ro net ttong qua 
trinh thue hien du an STEM, dac bidt la trong viec phat hien vin dl va dua ra giai phap 
thilt kl, xir li kT thuat va hoan thien san pham. 

4. Kit luan 

Tren ca sd phSn tich ndi dung kiln thiie chucmg "Dien tich, dien trudng" theo dinb 
hudng giao due STEM, chiing tdi da chi ra cac irng dung kT thuat thyc tien de xay dyng 
cac chu dl day hpc STEM nhim phat huy nang lyc sang tao cua hoc sinh. 

Kit qua thuc nghidm cho tbay chii dl vide ttien kbai chu dl "Vitamin Aii" da gay 
dupc hiing thu cho hpc sinh. Thdng qua eac hogt ddng thiet thuc, hpc sinh khdng chi 
dugc cung cap kien thiic ma cdn phat huy dugc tinh dpc lap, phat ttien nang lyc sang tgo. 

TAI Ll fU THAM KHAO 

1. Chi flii 16/CT-Trg "Ve viec tang cudng nang luc tilp cgn cupc each mgng cdng 
nghiep lin tbii 4" (2017), Thii tudng Chinh Phu, Ha Ndi. 

2. Bp Giao Dye va Dao Tgo (2018), Chuang trinh gido dye pho thdng tdng thi. Ha 

Npi. 

3. Bd Giao Due va Dao Tao (2019), Tdi lieu lap hudn "Xdy dung vd thuc hien cde ehu 

de gido dye STEM trong tru&ng trung hpc". 

4. Nguyin Thanh Nga (Chii bidn), Pbiing Viet Hai, Hoang Phudc Mudi (2018), Thiit 

ki va to chirc dgy hpe chu di STEM cho hgc sinh trung hgc ca s& vd trung hpc phd 

thdng, Nxb. Dgi hpc Su Pham TP. H6 Chi Mmh. 

5. io\mh\isQr\{l9%9), The world of Physics. 

*Tmdng Dai hpc Su phgm Thanh phd Hd Chi Minh 

t JOURNAL OF SCIENCE AND TECHNOLOGY • 105 




