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TfflET KE CHU D £ GIAO DUC STEM 
"CAM U>JG DIEN TlT - S^C KHONG DAY" THEO HlTOfNG 

PHAT TRIEN NANG LlTC HOP TAC CHO HQC SINH 

ThS. Tran Quynh' 

Dgy hpc theo dinh hu&ng gido due STEM la mgt trong nhihig xu hu&ng duge quan 
tdm a nhiiu quoc gia trin thi gi&i. Trong chuang trinh gido dye pho thong m&i cua Viet 
Nam, gido dye STEM dang duge chii trpng nhdm giup hpc sinh co ea hpi tham gia vdo 
cdc hogt dpng trdi nghiim, e^ dung kiin thdc di tgo ra sdn phdm hdu leh trong d&i song 
hdng ngciy. Bdi bdo giai thieu ngdn ggn vi quy trinh gidng dgy theo dinh hu&ng gido due 
STEM dua vdo do, chung toi thiit ke chii di "Cdm img dien tir - Sge khong ddy" Vdt li 
l&p 11. phil hgp v&i gido due STEM di phdt triin cdc ndng lue chung cot loi cua hpc 
sinh, trong do, chii trgng boi dudng ndng luc hgp tde thong qua ede hogt dpng nhom de 
hodn thdnh cdc nhiim vz/ hge tap. 

Tu khoa: Giao due STEM, phat ttien nang lyc, nang lye hap tac, cam iing dien tir, 

sac khdng day 

Trong cac md binh giao due mdi hien nay, "gido dye STEM dang Id xu huong gido 
dye dcmg dugc coi trpng & nhieu quoc gia trin the giai vd dugc quan tdm thich ddng 
trong doi m&i gido due pho thong Idn ndy cda VietNam" [1]. Trudc su bimg nd ctia cupc 
each mang cdng nghiep 4.0, giao due cd vai ttd ngay cang quan ttpng ttong sy phat trien 
ciia xa hpi. Theo Chi thi so 16/CT-TTg cua Thii tudng Cbinh phu ngay 04/05/2017 da 
dua ra giai phap vd mat giao dye; "Thay ddi mgnh me cde ehinh sdch, ngi dimg, phuong 
phdp gido due vd dgy nghi nhdm tgo ra ngudn nhdn luc eo khd ndng tiep nhgn cdc xu the 
cdng nghi sdn xudt m&i. trong do cdn tgp trung vdo thuc ddy ddo tgo vi khoa hpc, cong 
nghe, fa thudt vd todn hgc (STEM), ngogi ngd, tin hpc trong chuang trinh gido dye phd 
thong", dong th&i dua ra nhiem vy: "Thdc ddy triin khai giao dye vi khoa hpc. cdng 
nghe, la thugt vd todn hoc ^TEM) trong chuang trinh gido due phd thong; td chuc thi 
diem tgi mpt so truang pho thdng ngay tir ndm hpe 2017-2018" [5]. 

Giao dye STEM mdt mat thyc hien diy du muc tieu giao due da neu trong Chuang 
trinh giao due phd thdng, mat khac gdp phan phat triln cac nang lyc (NL) cdt loi cho hpc 
sinh (HS), phat triln cac NL dac thu cua cac mdn hpc thudc vl STEM va dinh hudng 
nghe nghidp cho HS. Mdt ttong nhirng yeu ciu ddi vdi giao vien (GV) la cin bilt each 
thiet kl cac boat ddng STEM mpt each sang tgo. Tuy nhien, hien nay, GV van cdn chua 
nhan thiic rd ban chit day hpc STEM cung nhu each tbiic thiet kl boat dpng STEM ttong 
mdn hpc, ngoai ra, ca sd vat chit, dieu kien thyc bidn cdn nbilu khd khan. Mac dii da cd 
mpt sd bai vidt, tai lieu vd giao due, eac cdng trinh nghien ciiu ban v l ca sd li luan ctia 
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giao due STEM d Viet Nam va van dung nd vao day hpc, tuy nhien, cac chii dl day hpc 
STEM ttong mdn Vat li hay chu de STEM nhieu mdn phdi hgp cdn han chl. 

Cac bd sac khdng day dang dan trd nen phd bien hem trong nhimg nam gin day, 
boat dpng dua tten hien tugng cam irng dien tu trong chucmg trinh Vat li 11. Vdi giai 
phap tao ra nhiing mgch sac khdng day cd thi diing dl sge cac thiet bi dien nhu dien 
thoai, xe dgp didn,... tir cac vat lieu thdng dung, de tim kilm, HS se hgp tac cung nhau 
dl tim hilu nguyen tae boat ddng va thiet ke dugc mdt mgch sac khdng day, tir dd, gdp 
phin bdi dudng nang lyc hop tac (NLHT) cho HS va lam cho mdn Vat li ttd nen gan gui 
vdi cupc sdng, gan li thuyet vdi thuc te, giitp HS hiing thii hon vdi mon hpc, nang cao 
hieu qua hpe tap, dap ting dugc mue tieu ddi mdi phuang pbap day hpc. 

Bai vidt trinh bay khai quat v l giao dye STEM, quy trinh day hpc mdn Vat li theo 
dinh hudng giao due STEM, tii do, xay dung chu dd giao due STEM "Cam iing dien tir -
Sge khdng day" theo hudng phat ttiln NLHT cho HS. 

2. Ndi dung nghien cun 

2.1. Cdc ndng luc thdnh td eiia ndng luc hgp tdc 

ciu tnic eua nang luc dugc tac gia Nguyin Lan Phuong nhic din bao gdm ba 

thanh phan ehinh dd la [6]: 

- Hgp phin (components of competency): La cac ITnh vuc chuyen mdn tgo nen 

nang lyc. 

- Thanh td (element): La cae nang lyc hoac ky nang bd phan tao nen mdi hpp phan. 

- Hanh vi (behaviour): Bd phan dugc chia tach tir mdi thanh td. 

Co thi hilu each tilp can ciu ttiic nay la NL dugc hmh thanh tir cac hgp phan 

(nang lyc thanh td), mdi thanh td nay Igi dugc kit hgp tir cac thanh td lien quan (nang lyc 

thanh td d cip thip ban) va nhttng thanb td dd dugc bilu hidn thdng qua cac hanh vi cu 

thi. 

Can cu vao cac ylu td ca ban ciia qua ttmh dgy hoc, cung nhu qua ttinh lam vide 

trong mdi ttudng hgp tac va dgc dilm tam ly ctia HS ttimg hgc phd thdng, cd the nit ra 

nhimg nang lye thanh td (NLTT) ciia NLHT nbu sau: 

(1) NL to chirc nhdm hgp tac: Xac dinh dugc rayc dich chung cua nhdm, xac dinh 

ro rang vai ttd ciia mdi thanh vien va mdi quan be gitta cac thanh vien, xay dyng cac 

budc cy the de dat dugc myc dich. 

(2) NL lap kl hoach hgp tac: Xac dinb ngi dung cdng viec, xac dinh muc tieu, yeu 

ciu cdng vide, phan cdng nhiem vu cu tbi cho timg thanh vien, xac dinb trinh ty thdi 

gian thyc hien eac cdng vide, xac dinh each thiic tbuc hien cdng viec. 

(3) NL lam viec ca nhan: U n kl hoach banh ddng mdt each cu thi, bilt each phan 

bo thdi gian lam viec hgp ly, phoi hgp nhip nhang vdi cac thanh vien ttong nhdm. 
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(4) NL phdi hgp va hd ttg lin nhau thyc hien kl hogch: Giao tilp cdi md, trung 

thuc va tdn ttgng lin nhau, bilt each ling nghe va nhgn xet y kiln cita ngudi khac, bay td 

sy tin tudng, ung hp lan nhau, bilt khuyin khich, ddng vien cac thanh vien ttong nhdm, 

chii ddng giup dd, hd ttg va yeu eau ban gitip dd minh mgt each chan thanh. 

(5) NL ling nghe va phan hdi: 

+ Ling n ^ e : Tap trung chii y, thiu hilu vin dl, ghi nhd nhiing dilu cin thidt, tdn 

ttpng ngudi ndi. 

+ Phan hoi: Khi dua ra thdng tin phan hdi cin di thing vao nhttng ndi dung eu thd, 

ro rang, ehinh xac, thdng tm phan hdi phai mang tinh xay dyng va chan thanh, ngudi dua 

ra phan hdi cin dua tren nhimg hanh vi cu thi. 

(6) NL giai quyet mau thuSn: Thi hipn y kiln khdng ddng tinh mot each diing muc, 

khdng xiic pham cac thanh vidn khac, kien nhan, kilm chl su tiic gjan, de xuat va lua 

chpn gjai phap phii hgp, thdng nhat qua trinh theo doi. 

(7) NL thuylt trinh: Bilt each thu hiit sy chii y eiia mpi ngudi, giup ngudi n ^ e 
chuyin tu trang thai thilu tgp tmng sang ttang thai ling n ^ e , biet phan ebia va sap xep 
ndi dung bai thuylt trinh theo trinh ty hgp ly, bilt didn dgt y kiln ciia minh mdt each 
ngan gpn, mach lae va tao dugc siic thuylt phuc. 

(8) NL ty danh gia va danh gia lan nhau: Xay dyng nhttng tieu chi danh gia ey the, 
HS ty xem xet, phan anh, suy ngam ve kit qua thyc hien nhidm vu giua tren nhttng tieu 
ehi da dat ra. Ddng thdi danh gia dugc cae thanh vien khac ttong nbdm pbai dya tren 
nhung tieu cbi da dat ra va phai cdng bing, khach quan, diing vdi thyc te, ttanh de tinh 
cam lara anh hudng den kdt qua. 

2.2. Khdi qudt ve gido due STEM 

Giao dye STEM ve ban chat dugc hieu la trang bi eho ngudi hpc nhiing kT nang va 
kiln thiic can thilt Hen quan den cac ITiih vye Science (Khoa hpe), Technology (Cdng 
nghe). Engineering (Ky thuat) va Mathematics (Toan hpc), cae kT nang va kien thiie nay 
phai duge tich hpp, long ghep va bd ttg cho nhau, giiip HS khdng ehi hilu bilt vd nguydn 
li ma cdn co the hgp tac ciing nhau de tao ra dugc nhimg san pham ttong cudc sdng hing 
ngay nhim phyc vu cho smh boat va hpc tap [3], [7]. Day hpc kiln thiic vat li theo dinh 
budng giao dye STEM d trudng phd thdng dugc thuc hidn theo hai hudng, cy thi: 

- Hoat dpng STEM duge tich hgp, Idng ghep ttong bai hge Vat li chinh khda dua 
trdn cac van dd thyc tien, kdt hgp vdi chuan kien thiic, kT nang etia mdn Vat li trong 
chuang trinh phd tbdng; 

- Gin vdi cac chu de STEM, trong do, HS van dyng kiln thiie Vat li, hilu bilt v l 

cdng nghe, kl thuat va toan hgc de tao ra san pham cd ich ddi vdi cudc sdng [4]. 

Trong gidi ban bai bao, chung tdi thilt k l chu dl giao dye STEM "Cam iing dien tii 
- Sac khdng day" (Vat If 11) theo hudng tiiii hai, ttong dd, tap trung chii ttpng boi dudng 
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NLHT cho HS, danh gia sy hinh thanh va phat triln ciia NLHT thdng qua cac NLTT ciia 
NLHT. 

2.3. Vai tro cua STEM trong vi$cphdt trien nang lue hgp tdc cho hgc sinh 

Vdi nhttng uu dilm ma giao due STEM mang Igi, cd thi nhgn tiiiy vai ttd ciia 
STEM ttong viee bdi duong nang luc hgp tac nhu sau: 

- Giao due STEM vgn dyng phuang phap dgy hpc chii ylu dua tten thuc hanh va 
cdc hoat dpng ttai nghiem theo cac nhdm hpc tap [2], do dd, GV cd thi thilt kl cac chii 
de STEM mpt each Imh boat vdi nhilu nhidm vu dugc giao tbeo nhdm, vide thao luan 
nhom ttong hoac ngoai gid len Idp thdng qua cac chii dk gin liln vdi thyc tiln cudc song 
se giiip cho HS khdng nhung nang cao bdng tbti hgc tap, lam quen vdi nhung hoat ddng 
c6 tinh chit nghidn eun khoa hpc ma cdn gdp phin tich cue vao vide tang cudng su giao 
tilp, hop tac giua HS va cac nhdm HS vdi nhau, tir dd, gdp phin binb thanh va phat ttiln 
NLHT cho HS. 

- Kit qua hpc tap phan anh ngay qua timg chu dl STEM chir khdng pbai chd din 
bid kiem tta. Sau khi ket thiic mot chu dl, HS cd the tu danh gia, danh gia lin nhau va 
nhgn dugc nhimg danh gia tii GV ve qua ttinh boat dgng nhdra cung nhu kit qua dat 
dugc thdng qua cae san pham chung cita ca nhdra, didu dd se gdp phan bdi dudng NL ty 
danh gia va danh gia lin nhau cua HS. 

2.4. Quy trinh to chire dgy hpe chii di gido due STEM theo hu&ng phdt trien ndng luc 
hpp tdc eho hpe sinh 

Tir vide nghidn cuu ly luan ttong va ngoai nudc theo hudng tilp can giao due 
STEM, myc tidu ctia vide phat ttiln NLHT cho HS thdng qua giao due STEM cung nhu 
tir thuc tl npi dung chuang ttinh va sach gido khoa radn Vdt li trong chuang ttinh giao 
dye phd thdng tai Viet Nam, chung tdi dl xuat quy ttinh chung day bpe chu de giao due 
STEM theo hudng phat triln NLHT cho HS gdm 6 budc, cu thi nhu sau: 

Buac 1: Lua chpn chii de gido dye STEM 

Dl xac dinh chii de STEM, GV cd thi lya chgn mot ttong hai each sau: 

> Cach 1: Xay dyng mach npi dung chii dl trong chuang ttmh (ea sd khoa hpc), tii 

do, lya chpn chii dl STEM dl vdn dung kiln thirc vao giai quylt van dl thuc tien. 

> Cach 2: Xuit phat tir vin de thuc tien, lya chpn chii dl STEM nhim xac dinh 
kien thirc lam ea sd khoa hpc ttong chuong ttinh dl giai quyet vin de thyc tien. 

Viec lya chpn chu dd giao due STEM, GV cd the thyc hien tbeo rapt ttong hai each 

da nSu tren tiiy thu^c vao tiing ndi dung chuang trinh hoac tinh hinh thyc tiln cua dia 

phuong. Trong qua trinh lya ehon, GV cd thi phat huy y tudng sang tao ctia HS khi 

khuyin khich HS dd xuit va thao luan lua chpn chu de STEM. Tu dd, dua ra nhttng chu 

3e sang tao, thilt thyc phuc vu cho cupc sdng hang ngay. 

Bu&c 2: Xdc djnh muc tiiu cua ehii di gido due STEM theo hu&ng phdt triin NLHT 

choHS 
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Xac dinh dugc cae myc tidu kiln thirc, kT nang, thai do va cac NL ma HS can 

hudng tdi sau khi thyc hidn chii d l gjao due STEM, ttong dd, chii trgng NLHT. 

Bu&c 3: Xae dinh cdc ndi dung cu the edn sir dung trong ehu di STEM 

Xay dyng cac ndi dung cy thi ttong timg mdn hpc lien quan den tung van de, tun 
hilu xem ttong mdn Sinh hpe, Todn hpe, Vdt li, Hoa hpe, Cong nghi,... cd nhttng npi 

dung nao lien quan den chii de. 

Bu&c 4: Chudn bi vdt liiu, dyng cu di thue hi?n chu di gido due STEM 

Dya tten cbti dl STEM da lya chpn va cac ndi dung cu thi cin sir dung trong chii 
dl STEM, GV tiln hanh chuin bi cac vat lieu, dyng cu cin thilt dl phyc vu cho qua ttinh 
day hpc cbu de gjao dye STEM. 

Bu&c 5: Td chuc dgy hpe chu di gido dye STEM theo hu&ng phdt triin NLHT cho 

HS 

D I td chiic day hpc chii dl giao dye STEM theo hudng phdt triln NLHT eho HS, 
GV cin xay dung dugc kl hogch dgy hpc mdt each chi tilt rd rang, trong qua trinh xay 
dyng kl hoach dgy hgc, GV can chii y: 

- Xae dinh dilu kien td chiic boat dpng: Khdng gian (ldp hpc, d nha, phdng thi 

nghiem, ca sd san xuit,...); 

- Xac dinh dugc thdi gian td chtic hogt ddng; 

- Xac dinh cac phucmg phap va kT thuat dgy hgc dl td chirc hogt ddng: Trong gidi 
hgn cua dl tai cbii ttpng bdi dudng NLHT cho HS ndn phuang phdp day hpc theo nhdm 
dugc chpn Iam phucmg phap cbu dgo ttong tiln trinh dgy hpc. 

- Xdc dinh cdc budc thuc hien boat ddng: Ndu ro cdc thao tdc tien hanb boat dpng. 

can cir vao ke hoach day hpc dugc xay dung d bude 4, GV tien banh td chiic dgy 
hpe cbu dl giao dye STEM theo hudng phat ttiln NLHT cho HS, tuy nhien, tuy vao tinh 
hinh thyc te khi giang day, GV cd thi didu chinh thdi gian va cac hoat dpng sao cho phii 
hgp. 

Bu&e 6: Kiem tra, ddnh gid qud trinh thue hien 

Ci budc nay, GV cin thilt k l phidu danh gia san phim, thilt k l phidu danh gia hogt 
dpng nbdm vdi cac tidu cbi cu tbi, ro rang, giup GV cd till ddnh gia san phim ciia cac 
nhdm va ddnh gid sy hgp tdc ttong hogt dpng hpc tap cua HS. 

2.5. Thiit ki chu di gido due STEM "Cdm img di?n tir - Sge khong ddy " theo hu&ng phdt 
triin NLHT cho HS 

Bu&e 1: Lua chpn chu de giao due STEM 

Cbu de giao due STEM "Cam ting dien tir - Sge khdng day" dugc lya chon theo 
each thd nhit ttong quy ttinh da dupc xay dung. Nguyen tic hoat ddng ciia mach sac 
khong day dya tten hidn tugng cam iing didn tu dugc hpe ttong bai 23, chuang V sdch 
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giao khoa Vat li 11, do do, chiing tdi lya chpn chu dl "Cam iing didn tir - Sac khong day" 
giiip HS giai quylt cdc vin dl ttong tiiyc tiln nhu: Sac khdng day cho xe dap dien, dien 
thogi thdng mmh mdt cdch an toan, tien Igi. 

Bu&c 2: Xdc dinh muc tiiu cua chu de gido due STEM 

* Vi kiin thue: Trinh bay vl ngi dung kiln thirc HS hpc dupc thdng qua chii dl. 

- Viit dugc bilu thiic va hilu dugc y nghTa Vat li cua tir thdng. Phdt bilu dugc dinb 

nghTa va phat bien dupc khi nao co hidn tugng cam iing dien tir. Phat bilu dugc dinh luat 

- Bilt duge cau tgo, nguyen ly hoat ddng ctia cac thilt bi, linh kien nhu adaptor, 
diode, ty dien, transistor, dien ttd, IC555 dl lip rap mach sac khdng day. 

* Vi kindng: 

- Ve dugc so dd ciu tgo eua mach sac khdng day; 

- Sii dung dugc cac thidt bi gia cdng dan gian nhu: tua vit, siing bin keo; lip rap, 
hoan thien mgch sac khdng day; 

- Td chiic va lam vide nhdm, ttinh bay bieu bilt vl mach sac khdng day. 

* Vi thai dp: Tuyet ddi tuan tbti cac quy dinb vl an toan ttong khi lip rap mach sac 
khdng day, tich eye tham gia thyc bien cac nhiem vu hpc tap theo nhom. 

* Dinh hu&ng phdt trien ndng luc: NL ty bpe, NL giai quylt van dl, ttong do, chii 
trpng bdi dudng cung nhu danh gia su hmh thanh va phat triln NLHT ciia HS. 

Bu&c 3: Xdc dinh ede npi dung eu thi edn sir dung trong chu de STEM 

Ten san pham 

Mach sge 
khdng day. 

Khoa hpc 

Tir thdng. 

Hien tugng 

cam ling 
dien tir. 

Cong nghe 

Sir dung cac thiet 

bi, linb kidn nhu: 
adaptor, diode. 

transistor, tu dien. 

didn ttd, IC555. 

Ky thugt 

Ve duac so dd 
mach dien cua 

mgch sac khdng 
day dya tten hien 

tugng cam iing 

dien tir. 

Toan hpc 

Tinh toan dugc 

cdc thdng sd ky 
thuat cua cac 
linh kidn dien 

tii mdt each phu 
hpp. 

Bu&e 4: Chudn bi vgt lieu, dyng cu lap rdp mgch sge khdng ddy 

Ten 

1-Bang mgch dien 

2, Dien ttd 

3. Ty dien 

4. Cuon day 

Knhanh 
• H W 

fffff#̂  

WM^ 
mmm-

Ten 

6. Transitor 

7. Den led 

8. Diode cau 

9. Adapter 

Hinh anh 

# 

• ,% ' 

# 

* 
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5. IC555 «> 10. Sling bin keo, tua vit f-
Bu&e 5: Td chirc day hoc chu di gido due STEM theo nhom 

GV chia Idp thanh 4 nhdm, cac nhdm nay duy tri xuydn sudt ttong tien ttinh day 

hpc dk boan thien mach sac khdng day dudi sy hudng din ciia GV vdi cac boat dpng cu 

the nhu sau: 

* Giai dogn 1: Tira hieu vl Hidn tugng cam iing dien tir (tiet 1, 2) 

- Mue tidu: 

+ Viit dugc bilu thiic va hieu dugc y nghTa Vat li ciia tu tbdng. 

+ Phdt bilu dugc dinh nghTa va phat hien dugc khi nao cd hien tugng cam iing dien 

tii. 

+ Phat bieu dugc djnh luat Len - xa. 

- Cdch tiln hanh: Giang day bai "Tir tbdng. Cam iing dien tir" tbeo phan phdi 

chuang ttinh (2 tilt) d trudng trung hpc pho thdng. 

Ngoai ra GV yeu ciu HS vd nha tim hieu cac ndi dung d phieu hpc tap de ket ndi 

vdi giai doan 2 "Lfng dung hidn tugng cam iing didn tir dl lip rap mach sac khdng day" 

dugc thyc hien trong tilt 3 cua chii de. 

PHIEU HOC TAP Nhdm: .... 
Mpt sd npi dung cin chuan bi eho tiet tiep theo: Lip rap mgch sac khdng day 
1. Tim hieu nguyen tac hoat ddng ciia mgch sac khdng day 

2. Xac dinh cac npi dung cy the can sii dung trong ehii de STEM 

Ten san pbam 

Mach sac 
khdng day 

Khoa hpc Cdng nghe Ky thugt Todn hpc 

3. Tim hieu cde vat lieu, Iinh kidn can thidt de lap rap mgch sac khdng day 

4. Tim hieu so dd mach dien ciia mach sge khdng day 

* Giai dogn 2: Lfng dung hien tugng cam ting dien tir dl lip rdp raach sac khdng 
day (tilt 3) 

> Hogt dpng 1: Tim hieu nguyen tdc boat ddng cua mach sac khdng day va cac npi 
dung vl khoa hpc, cdng nghe, kT thuat, todn hgc ttong chu de STEM "Cam iing didn tii -
Sac khdng day" 
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- Myc tieu: Giitp HS hidu dugc nguyen tic hoat dpng cua mach sge khdng day la 
dya vao hien tugng cam iing dien tir. 

Xdc djnh cac npi dung cy the vl khoa hpc, cdng nghe, kT thuat, toan hpc cin sii 
dung ttong chu de STEM "Cdm iing didn tir - Sac khdng day". 

- Cdch tiln hanh: Yeu cau mdt nhdm ttinh bay ndi dung 1 va 2 trong philu hgc tap 
da chuin hi d nha, cac nhdm cdn Igi nhan xet, bo sung, GV danh gia kit qua hoat ddng 
ciia cdc nhdm va ehot kiln thiic. 

> Hoat ddng 2: Tim hidu cac linh kien ciia mpt mgch sac khdng day 

- Muc tieu: Giiip HS bilt dugc cac vat lieu, dyng cu cin thilt, hilu dugc nguyen 1̂  
hoat ddng, thdng sd cua cac Iinh kidn ttong mgch sac khdng day. 

- Cdch tien hanh: GV ydu cau cdc nhdm trinh bay npi dung tbti 3 ttong philu hpc 
tap vl nha: Tim hieu cac vat lieu, Iinh kien can thilt de lip rap mgch sac khdng day, cdc 
nhdm cdn lai nhan xet, bd sung, GV danh gia kit qua hogt ddng ciia cdc nhdra va chdt 
kiln thiic. Ddng tbdi, GV gidi thidu cac thdng sd ky thudt phii hgp vdi ragcb sac khdng 
day. 

> Hogt dpng 3: Tim hilu saddmach dien ciia mach sac khdng day 

- Muc tieu: Giiip HS ve dugc sa dd mach sac khdng day de chuan bj cho boat ddng 
tilp theo lip rap mach sac khdng day. 

- Cach tidn hanh: Sau qua trinh tira hieu d nba kdt hpp vdi sy hudng dan cua GV, 
cac nhdm se ve sa dd mach sac khdng day. GV nhan xet, bd sung de hoan thien so dd 
mach dien ciia cdc nhdra: 

Hinh 1. Sa dd nguyen ly mgch phdt vd mgch thu eiia mgch sge k 

> Hoat dOng 4: Lip rdp mach sac khdng day 

- Myc tieu: Cac nhdm lip rdp hoan thien mgch sac khdng day. 

- Cdch tiln hanh: Dua vao sa dd mach didn ve d hogt ddng 3, GV yeu ciu cac 

nhom lip rdp mach sac khdng day hoan chinh. Trong qua ttinh cac nhdm lap rap, GV 

djnh hudng va hudng ddn kip thdi cho cdc nhdm khi gap khd khan. 

> Hoat ddng 5: Thu nghidm mach sge khdng day 

- Muc tieu: tbti n^idm cac mach sac khdng day sau khi cdc nhdm lap ghep 

- Cach tiln hanh: Cip dien cho mach phdt, dua mgch thu Igi gin mgch phat, nhan 

thay den led sdng, chirng td mach sge khdng day lip ghep diing va ngugc Igi. 
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Hinh 2. Sdn phdm mgch sge khong ddy 

/% 
Hinh 3. Den led sdng khi dua mgch thu lai gdn mgch phdt 

Bu&e 6: kiim tra, ddnh gid qud trinh thuc hien 

GV tiln hanh danh gia san phim cua eae nhdm dya tten cdc tieu chi nhu: 

Tieu chi 

Sff do 
mach dien 

Lap rap 

Thu nghiem 

Tot 
Ty tira hieu va vd 

dupe sa dd raach 

didn. 
Thao tac nhanh, 
chinh xdc, it cd sy 
hudng dan cua GV. 

Den led sang dn 
dinb. 

Dat 
Vd dupc sa dd mgch 
dien cd su hudng dan 
ciiaGV. 

Thao tdc cdn cham, cdn 
phy thudc vao su hudng 
dan cua GV. 

Den led sang nhung cdn 
tryc ttac. 

Chua dat 
Khdng ve dugc sa dd 
mach dien, GV cung 
cap sa dd mach dien. 

Phu thupc hoan toan 
vao sy hudng dan eua 
GV. 

Den led khdng sang. 

2.6. Thue nghiem su phgm 

De danh gia ndi dung, hieu qua ciia viec day hpc chu de giao due STEM "Cam ting 
dien tu - Sge khdng day" tbeo hudng phat triln NLHT cho HS, thyc ngbidm su pham 
(TNSP) dupe tiln banh ttong hpc ki II nam hpc 2018 - 2019 ddi vdi 77 hpc smh, thu^c 2 
Idp 11 eiia trudng THPT Dang Huy Tni, tmh Thua Thidn Hue d 2 giai dogn khac nhau: 
Dau vao trudc khi TNSP va diu ra sau khi TNSP vdi 8 tieu chi, mdi tieu chi chia lara 4 
mire dp, cu the: 

Miic do 1 (ratic dp thip): HS khdng bilt each hop tac dl thuc hidn cdng viec, GV 
phai hudng dan hoan toan. 

Miic do 2 (miic dp trung binh): HS da biet each hgp tdc nhung bieu qua thuc hien 
cdng viec cdn thap, can cd sy hudng din thudng xuydn etia GV. 

Miic dp 3 (raiie dp khd): HS da bidt the hien day dii, diing din d miic cin thilt cac 
thao tdc, hanh ddng de thyc hien viec hgp tac, hieu qua thyc hien cdng viec tuang dii 
cao, it cin su hudng dan ciia GV. 
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Miic dp 4 (miic dp cao): HS nbanh chdng thyc hidn vide hgp tac, cdc thao tac thanb 

thao, linh hogt, sang tao ttong cdc tinh hudng hpc tap da dang khac nhau va dgt dugc hieu 

qua cao ttong cdng viec ma khdng can tdi sy hudng dan ciia GV. 

Kit qua thu dugc nhu sau (bieu dd 1,2): 

- Mftc dg 3 

• Miic dg 4 

Tieu chl 1 Ti&i chf 2 Ti£u chl 3 Tieu chf 4 Tieu chl 5 Tieu chl 6 Tieu chi 7 Tieu chi 8 

Biiu do 1. Mue dg NLHT cuaHSd giai dogn ddu vao cua qud trinh TNSP 

0 giai doan diu ctia qud ttinh TNSP thi HS chii ylu dgt nhilu d miic 1 va miic 2 

ciia cac tieu chi, con d miic 3 va ratic 4 thi it hem. 

• Mirc dg 1 

• Mite do 2 

ft Miic de 3 

• Mite do 4 

Tieu chi l Tieu chl 2 Tieu chi 3 Tieu chi 4 Ti6uchi5 Tieuchi6 Tieu chi 7 Tieu chl 8 

Biiu do 2. Mirc dp NLHT eiia HS a giai dogn ddu ra eua qud trinh TNSP 

Trong giai doan diu ra cua qua ttinh TNSP, ti le HS dat cac miic dp 3 va 4 d cac 

tiSu chi da tdng Idn mdt cdch ro ret. 

Kit qua thuc nghigm cho tiiiy, khi sir dung quy trinh day hgc chu de gido due 

STEM nhim phat ttiln NLHT cho HS nhu dk xudt tiii HS ticb eye tham gia cac boat 

ddng xay dung bai, chu ddng trong viec gidi quylt cac nhiem vy dgt ra, manh dgn ban 

trong giao tilp, hop tdc cung thiy cd va ban be, tir do HS ty chiem ITnh tri thiic, qua do, 

giup bdi dudng cac NLTT cua NLHT, gdp phin hinh thanh va phat trien NLHT cho HS, 

ddng thdi, chit lugng day hgc Vat Ii d tiirdng phd tbdng dugc nang len. 

5. Ket lu^D 

Vat II la mon khoa hgc thvc nghi6m, kiSn thftc vat li CO m6i lien quan cliat che vcri 

thm t^ doi s6ng. Vi vay, cac bai giang theo dinh hnomg giao due STEM dugc xay dung 

theo chu ik va dua tren thuc hanh, giup HS hi6u Iy thuyft mgt each sau sac thong qua 

cae hoat dgng trai nghiem thuc tS. Ngoai ra cac ehu dS giao due STEM dugc to chic day 

hgc theo nhom giiip HS tang cuong kha nang hgp tac va phat huy s* tmcmg ea nhan, qua 
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do, gdp phin bdi dudng NLHT cho HS, chit lugng dgy hpc Vat li d ttudng phd tbdng 
dugc nang len. Ket qua nghien cthi ciia dl tai hoan toan cd thi van dung vao thyc td 
giang day Vat li d cac trudng tnmg hpc phd thong, ddp umg nhu can ddi mdi, nang cao 
chat lugng day hpc hien nay. 

TAI LIEU THAM KHAO 

Bd Giao due va Dao tgo (2018), Chuang trinh gido dye phd thong - Chuang trinh 
tong thi (Ban hdnh kem theo Thdng tu s6 32/2018/TT-BGDDT ngdy 26/12/2018 

eua Bp tru&ng Bp GD-DT). 
Robert M. Capraro, Mary Margaret Capraro, James R. Morgan (2013), STEM 
project-based learning: An integrated science, technology, engineering, and 

mathematics (STEM) approach. Sense Publishers. 
Nguydn Mau Diic (2017), "LTng dyng rad hinh STEM vao chuang trinh giao due 
phd thdng mdi", Kiyiu hpi thdo khoa hpc "Boi du&ng gido vien vd cdn bp qudn li 
gido due ddp dng yiu cdu ddi m&i gido due phd thong", Trudng Dai hpc Supham-

Dgi hpc Thai Nguyen phdi hgp vdi Trudng Cao ding Su phgm Lao Cai ddng to 
chtic, tr.108-114. 
Nguyen Thanh Nga, Le Thanh Tnic, Hoang Phudc Mudi (2019), "Td chiic dgy hpc 

mdt sd kien thiic chuang "Ca sd cua nhiet ddng lyc hpc" (Vat li 10) tbeo dinh 

hudng gido due STEM", Tgp chiGido due, Sd 445 (Ki 1 -1/2019), tt.52-56. 
Tbti tudng Chinh phii (2017), Chi thi sd 16/CT-TTg ve viic tdng cu&ng ndng lux: 
tiep can cupc Cdeh mgng cdng nghiep lan thir 4. 

Nguyen Lan Phuang (2015), "Ddnh gid ndng lue ngudi hgc", Bdo cdo khoa hgc tgi 

Trung tdm Nghiin ciru Gido due phd thong, Vien Khoa hpc Gido due Viet Nam. 
Pattamapom Pimthong, John Williams (2018), Preservice teachers' understanding 
of STEM education, Kasetsart Journal of Social Sciences. 

*Nghidn ciiu sinh, cbuyen nganh Ly luan va Phuang phap dgy hgc bd mdn Vat li, 
Trudng Dgi hgc Su pham Hud - Dgi hpc Hul 

116 • JOURNAL OF SCIENCE AND TECHNOLOGY 4 




