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SU DUNG BO THI NGHIEM MAY THUY LUC THEO HUONG
PHAT TRIEN NANG LUC THUC NGHIEM CHO HOC SINH
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Tém tit. Phat trién nang lyc thuce nghiém cho hoc sinh la mét trong nhitng yéu cau bét budc trong qua
trinh day hoc cac mon khoa hoc tee nhién néi chung va moén Vat ly ndi riéng. Viéc lam nay giap hoc sinh
tiép nhan duoc kién thite mot cach sau sic hon, hitng thit hon trong gid hoc va gop phan phat trién toan
dién cho hoc sinh. D€ qué trinh phét trién ndng lwc thuc nghiém cho hoc sinh ¢ hiéu qua cao, gido vién
can phai x4c dinh r6 khéi niém va cdu triic nang liec thiee nghiém, xac dinh cac thanh t6 can phat trién phu
hop véi ting ndi dung bai hoc, diéu kién co s& vat chat hién cé va trinh d6 ctia hoc sinh. Bai bdo bao nay
tap trung gidi thiéu vé thanh t6 ndng lwc “Thiét k& ché'tao dung cu thi nghiém” ctia nang lwc thiee nghiém
va tién trinh bdi dudng thanh t6 nang luc nay trong day hoc chu dé ap suat chat long thong qua viéc st

dung may thuy luc.

T khéa: 4p sudt chat long, ché tao dung cu thi nghiém, dung cu thi nghiém, ning luc, ndng luc thuc

nghiém

1. Mé dau

Trong nhitng nam gan day, viéc day hoc theo hudng phat trién nang luc (NL) ctia hoc
sinh (HS) ¢ treong pho thong da duoc thuc hién ¢ nhiéu cap d¢. Do6i voi day hoc mon Vat ly,
ngoai viéc phat trién cac NL chung con giup phat trién cac NL chuyén biét, trong d6 phat trién
nang lyc thue nghiém (NLTN). Mudn phat trién NLTN can chu trong cac gio thuc hanh dé ren
luyén ky ndng thuwc hanh; tang cuong st dung ¢ hiéu qua cac thiét bi day hoc sdn cé va st
dung d6 dung tu lam [1]. Trong day hoc bo mon Vat ly, nhiéu nghién ctru cting da chi ra tam
quan trong ctia viéc boi dudng va vai tro cia NLTN ddi voi qua trinh tiép nhan ciing nhw van
dung kién thttc vao thuc tién doi song ctia HS [4, 6, 7]. Chu dé Ap suit chat long trong chuong
trinh Vat li 8 c6 nhiéu ting dung trong doi song. Noi dung kién thirc cua cha dé phu hop cho
viéc bdi dudng NLTN cho HS. Tuy nhién, do sy han ché vé d6 dung thi nghiém va phuong

phép t0 chirc nén da s6 cac tiét day vé chu dé nay chwa khai thac hét vu thé cua ndi dung kién
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thuic trong qua trinh bdi dudng NLTN cho HS, gido vién (GV) chua quan tdm dung muc d6i voi
viéc boi dudng nang luc cho HS. Mot s6 GV quan tam dén van dé nay lai gép nhiéu kho khan
trong qua trinh t6 chirc. Trong bai bao nay, ching t6i gidi thiéu khai quat nhiing van dé co ban
vé NLTN va tap trung vao viéc td chitc bodi dudng thanh t& NL thiét k& ché tao dung cu thi
nghiém ctia NLTN thong qua viéc stt dung b0 thi nghiém may thuy luc trong day hoc chu dé
Ap suat chat long Vat 1i 8.

2. No¢idung
2.1. Cau trlic nang lwc thye nghiém

Ttr nhitng nghién ctru ctia cac tac gia trong va ngoai nuwdc vé NLTN [3-7], theo ching tdi,
ndng lwe thyee nghiém 1o thudc tinh cd nhdn, hinh thanh va phdt triéh nho t6'chdt sin cd va qud trinh hoc
tdp, rén luyén, cho phép con nguoi huy dong téng hop kinh nghiém, kién thirc, kij nang, thdi d¢ va cdc
thugc tinh cd nhin khdc nhw hipng thii, niém tin, y chi... thyc hién thanh cong cdc hanh déng lién quan
dén hoat dgng thiec hanh, thi nghiém.

Duwa vao khai niém NLTN da xay dung, dua vao hoat dong cua HS trong qua trinh tham
gia vao hoat dong thuc hanh thi nghiém, két hop véi cau trac da dugc xay dung trong mét s6
nghién cttu trong va ngoai nudc va nhitng yéu cau trong thuc t& cua gido duc phd thong hién
nay [1, 5-7], ching t6i dé€ xuét cau truc NLTN nhw So d6 1.

NANG LUC THUC NGHIEM }
| l | l I
N\ L .
, } XU LY, THIET
LAP KE TIEN PANH KE, CHE
HOACH HANH GIA KET TAO
THI THI QUA DUNG
NGHIEM NGHIEM THI CU THI
D NGHIEM NGHIEM
| |
Xac . Dénh
Déxust | dinhvar | DExvdt | Thue gid két
” cac hién cac .
dung cu liéu, ) ) qua
- budc budc
ché tao dung cu o " thuee
R L ché'tao ché tao o
can thiét : hién

So d6 1. C4u tric ndng luc thuc nghiém
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Trong gidi han cua bai bao, chung t6i chi tap trung vao nghién cttu NL thanh t6 Thiét ké,
ché’tao dung cu thi nghiém trong day hoc Vat ly va viéc st dung may thuy lwc d€ phat trién NL
thanh t6 nay.

2.2.  Khung ly thuyét caa thanh t8 ning luc Thiét ké, ché tao dung cu thi nghi¢m trong
day hoc Vit 1y

Tt nam hoc 2011-2012, B6 Gido duc va Pao tao da phat dong cudc thi khoa hoc ky thuat
cho HS phé thong trong toan qudc. Pong thoi, cudc thi Sang tao Thanh Thiéu nién nhi déng cac
cap cing duoc td chiic thuong xuyén rong rai. Hién nay, rat nhiéu truong hoc, phong, sé gido
duc va dao tao dang thuc hién gido duc STEM trong nha treeong. Bén canh do6, nhitng nghién
ctu cua [3, 4, 6] xac dinh viéc thiét ké, ché tao cac dung cu thi nghiém la mot NL thanh t6 cua
NLTN va viéc thiét k& ché tao dung cu thi nghiém 1a mot biéu hién hanh vi ndm trong mot NL
thanh t6. Ngoai ra, Chuong trinh gido duc ph6 thong méi 2018 rat chu trong dén cac hoat dong
thiét ké, ché tao cua hoc sinh. Do d6, viéc HS tham gia vao quad trinh tao d6 dung thi nghiém
hodc cac thiét bi khac da dugc thuc hién nhiéu va xu hudng sé con phat trién rong va sau hon
ntta. Chinh vi thé, viéc xac dinh thiét k& ché tao dung cu thi nghiém cua HS la mot hoat dong
quan trong trong qua trinh hoc tap bé mon Vat ly. Cac ky nang can thiét phuc vu cho hoat dong
nay can duoc tap hop, xay dung thanh mot thanh t6 NL duwoc goi la Thanh t6 nang liec thiét ké’

ché’tao dung cu thi nghi¢m.

Nham gitip cac GV ciing nhie HS, cic nha gido duc nhan thdy dugc tam quan trong va y
nghia cta viéc thiét k& ché tao dung cu, cling nhu thuan loi hon trong viéc boi dudng va danh
gia NL thanh td nay, thanh t& NL Thiét ké, ché’tao dung cu thi nghiém duoc xac dinh gdm nam
biéu hién hanh vi: Dé xudt dung cu ché tao; Xac dinh vat liéu, dung cu can thiét; Thuc hién cac

budc ché'tao; Danh gia két qua thuc hién.

Bang 1. Tiéu chi chat luong thanh t& NL Thiét k&, ché tao dung cu thi nghiém

Biéu hién | Mic

\ . . Tiéu chi chit lugng
hanh vi do

Mtc 4 | Tu dé€ xuat dugce dung cu phi hop véi ndi dung kién thirc va cé tinh kha thi.

be xuat Mtic 3 | D€ xult duoc dung cu phit hop, tinh kha thi chwa cao, can sw chinh stra ctia GV.

dung cu

ché tao Mtic 2 | D€ xudt dung cu chua phit hop, chua kha thi, cAn GV dinh huéng lai.

Mtc1 | Chua thé€ d€ xudt duoc dung cu can ché'tao, can sy huéng dan chi tiét ctia GV.

Xac dinh Mtc 4 | Tu xac dinh duoc chinh xac, day du tén va muc dich caa cac vt liéu, dung cu.

vat liéu, Mic 3 Xac dinh dwoc chinh xac tén va muc dich cta cac vat liéu, dung cu c6 su hudng
tc

dung cu dan ctia GV.
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can thi€t | Vge2 | Néu duoc mot sd vat lidu, dung cu nhung con thiéu.

Mtc1 | Chua xac dinh duoc tén va muc dich cua vat liéu, dung cu can thiét.

Mtic 4 | Ty dé xuat dugc cac budc ché'tao ddy du, chi tiét, chinh xac.

beé xuat Mtic 3 | Tu d€ xuat duge cac budce ché'tao nhung chua chi tiét.

cac budc

ché tao Mtic 2 | D€ xult dugc cac bude ché'tao vdi sy dinh hudng cua GV.

Mtic 1 | Chua thé dé xuat duoc cc budc ché'tao, can GV huéng dan cu thé chi tiét.

Mige d Tu ché'tao duoc san pham, cac thao tac tién hanh dung ky thudt, an toan va
uc 7, 7 ~ ~ \ A7 ~
dung cu hoat dong tot, tinh ky thuat va thdm m¥ cao.

Thuchién | ppge3 Tu ché'tao duoc san pham, cac thao tac tién hanh dang ky thuét, an toan va
! - e

cac bude dung cu hoat dong duoc, tinh thdm my dat.

ché'tao Mie 2 Ché'tao duoc dung cu dudi sy hudng dan ctia GV hojc tu ché tao duoc san
: e

phém nhung cac yéu cdu vé ky thudt, thdm my chua dat.

Mtic 1 | Chua tu ché'tao duoc, can sy hwéng dan rat chi tiét ctia GV.

Mige d Dua ra dwoc nhitng nhén xét chinh xdc, ddy du, trung thuc vé san pham va qua
e ,
trinh ché'tao.

Dénhgid | pvge3 DPua ra dwgc nhiing nhan xét chinh xéc, trung thuc vé san phadm va qud trinh ché’

két qua tao nhung chua day du.

thechién | Mtc2 | Chi dua ra duge mot vai nhan xét so lugce v€ san phadm va qud trinh ché tao.

Mie 1 Chua thé dua ra duwoc nhan xét san pham va qud trinh ché'tao, hodc cac ndi
e

dung dua ra khong trung thuec.

2.3. B0 thi nghiém Mdy thiy luc

May thay luc 1a mot thiét bi ¢6 tng dung nhiéu trong san xudt, trong doi song ma HS
thuong xuyén nhin thdy, dugc tiép can nhu 6 hé thong thay lwc cua cac tiém stra, rira xe may,
cac hé thong thuy luc ctia xe cdu, mdy cudc dat hay con doi ctia thg va vo 6 t6. Chinh vi tam
quan trong ctia nguyén ly nay, trong chuwong trinh, sach gido khoa (SGK) Vat li 8, ndi dung vé
May thay lwc da dugc chuyén tit muc “Cé thé em chua biét” thanh mot ndi dung trong tam cua
bai hoc (Hinh 1). Trong chuong trinh SGK Vat 1i 8, ndi dung vé Ap sudt chit l6ng dugc trinh bay
trong mot bai hoc, theo trinh ty: Ttr cac thi nghiém chitng minh sw ton tai cta ap sudt chat long,
gii thidu cong thite tinh 4p suat dén cac tng dung thuyec tién trong doi song va ki thuat. Trong
d6 céac tng dung ctia nguyén ly binh théng nhau, nguyén ly Pascal duoc néi dén nhiéu va gay
nhi€u to mo, hing thu doi voi HS.

Hién nay, trong phong thi nghiém vat ly & truong trung hoc co s¢ da cé mét s6 bo thi
nghiém vé ap sudt nhu: thi nghiém chiing minh su ton tai ctua ap suét chat 1ong, thi nghiém vé

binh thong nhau, nhung van chua cé bd thi nghiém Mdy thiy lyc d€ khao sat dinh tinh hodc
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dinh lwong nguyén ly Pascal. Trong khi d6, bd thi nghiém may thay luc la mot dung cu don

gian, dé ché'tao, vat liéu dé tim, HS c6 thé dé thuc hién an toan va thanh cong.

V6i nhiing 1y do néu trén, ching toi tién hanh ché tao bd thi nghiém Mdy thily lic va ap
dung vao day hoc nham phat trién NLTN cho HS.

¥ IV - MAY THUY LUC

May thiy lyc cd cdu tao gbm hai xilanh, mét
nho, mot to, duge ndi théng véi nhau. Trong
hai xilanh c6 chia ddy chat long, thuong la
déu. Hai xilanh dugc day kin bang hai pit-téng
(H.8.7).

Khi tdc dung mét lye f 1&n pit-ting nhd Cgﬂ . -
dién tich s, lgc nay gdy &p suat o

p = /s 1én cht I6ng. Ap sudt nay duoc chét ‘Hinh 8.7
Idng truyén nguyén ven téi pit-téng 16n c6 dién tich S va gay nén lue nang F
lén pit-téng nay :

F=ps- LS E =S

=] = Suy ra T35

Nhu vay, dién tich S 16n hon dién tich s bao nhiéu I4n thi lyc F s& l6n hon
lyc f by nhiéu I&n. Nh& d6 ma ta c6 thé ding tay nang ca mét chiéc 6t6.

Ngudi ta con sif dung may thiy lyc dé nén cac vat.

Hinh 1. N6i dung day hoc May thay lwe — SGK VL8

2.3.1. Huéng dan ché tao bd thi nghiém Mdy thiy lyc

B6 thi nghiém Mdy thily lirc chti yéu duoc tao ra tit cac vat liéu ré tién, dé tim kiém trong
cudc sdng hang ngay, gom cac dung cu sau: hai 6ng xi lanh — piston kich thudc khac nhau, hop
mica (hodc 6ng nhua déo), hai nép hop stta bot ctia tré em, mot tdm van nho, mot s miéng kim
loai nho. Qua trinh ché tao c6 thé thuc hién theo cac budc co ban sau: thdo cac piston; ndi kin

hai xi lanh; ¢& dinh hai xi lanh 1én gia; d6 chat long vao; gan céc piston vao.

— Hai xi lanh - piston: 6ng c6 duong kinh 16n st dung xi lanh tiém dung tich 50 ml, dng
duong kinh nho dung bang mi ca trong sudt véi duwong kinh 16 mm, st dung piston ctia xi lanh

tiém loai 10 ml gan vao truc kim loai d& lam piston trong &ng nay.

— Hop chtra chat long: Puoc tao thanh tir mica day 2 mm ghép lai thanh hinh hop chi
nhat 20 x 50 x 200 mm. Trén nap hdp c6 hai 16 c6 kich thudc bang duong kinh ngoai ctia hai xi
lanh dé gan xi lanh vao. Hop nay c6 tac dung vira chita chat 1ong vira gitt hai xi lanh déng

théang. Chat 1ong st dung la nuéc hodc nhét.
— Trén hai truc piston gan thém nap hop sita ¢ tac dung d€ chira cc vat ning.

— Ngoai ra con gan thém miéng gia trong vao truc piston nho dé€ lam giam sai s6 do ma
sat.
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— Toan bd hé théng duoc gén vao tdm van kich thudc 200 x 300 mm.

Hinh 2. May thay lwc

2.3.2. Pinh huéng st dung bd thi nghiém Mdy thiy lyc theo huéng phat trién thanh t6 ning
lwc Thiét ké, ché'tao dung cu thi nghiém

2.3.2.1. Phat trién hanh vi: d€ xuat dung cu ché'tao

Dé€ gitp HS ¢6 thé néu tén va hinh dung dwgc so luoc cau tao cua dung cu can ché tao,

GV ¢6 thé tién hanh theo mét trong cac phwong an sau:

— Phuong an 1: Yéu cau HS néu ra cac ing dung ky thuét ctia Vat ly dua trén nguyén ly
trong bai hoc (nguyén ly binh théng nhau, nguyén ly Pascal) nhw hé thong cap nude ctia thanh
pho, truyén nudc bién, hé thong thay lwe ctia cac tiém stra, rita xe may, con doi cua tho va vo 6

t0; tir d6 yéu cau HS dé xuat tén cua dung cu can ché'tao.

— Phrong an 2: GV thong qua qua trinh st dung thi nghiém trong day hoc (may thay
lwec), goi y cho HS ¢ thé ché'tao ra thiét bi teong tu.

* Tén ctia dung cu ché'tao co thé duogc goi theo nhiing cach sau:
— Goi theo tén da duoc quy wdc, thong nhat trong thuc tién, ki thuat ctia dung cu do.
— Goi tén theo nguyén ly hoat dong ctia ching.

— Goi tén theo cong dung hoac muc dich ctia dung cu.

2.3.2.2. Phat trién hanh vi: xac dinh cac vat liéu, dung cu can thiét

Dé€ 6 thé xac dinh dwoc cac vat liéu, thiét bi, cong cu can thiét cho viéc ché'tao dung cy,

GV ¢6 thé tién hanh theo mot trong cac phuong an:
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— Néu da c6 dung cu that hodc vat mau, GV cho HS quan sat truc tiép va néu ra cac bo

phan, chi tiét cu thé.

— Néu chua c6 dung cu that hoac vat mau, GV c6 thé cho HS quan sat so d6 cau tao dé ti

d6 c6 thé néu tén cac bo phan, chi tiét tao thanh.

— Néu chua c6 vat that, chua c6 so d6 cau tao, GV can phai trao déi véi HS cu thé vé muc
dich cua dung cy, nguyén ly hoat dong, tir d6 c6 thé néu 1én céc thiét bi can thiét dé€ ché tao

dung cu.

Déi véi bai hoc nay, GV yéu cau HS quan sat dung cu may thuy lwc d€ néu ra nhitng b
phén chinh, sau d6 dén cac chi tiét phu khac va cac vat liéu, thiét bi dung két n6i, ¢ dinh cac bd
phén. (HS c6 thé néu ra: hai 6ng xi lanh tiém ¢ kich thudc khac nhau, mot doan 6ng nhya noi,
keo 502, kéo, hop nhua hodc gidy dé lam gid, chan d& d€ gén cac dng xi lanh.)

2.3.2.3. Phat trién hanh vi: dé xuat cadc budc ché'tao

Sau khi da néu ra duoc cac vat liéu, dung cu can thiét, GV can cung cap cho HS mét quy
trinh chung cho viéc ché tao dung cy, gom cac budc co ban: Thiét ké’ dung cu két noéi cac b
phén chinh — C& dinh cac bd phan — Hoan thanh c4c chi tiét khac — Van hanh va kiém tra
dung cy, chinh stta (néu can). Tt d6, GV ¢6 thé dinh hudéng cho HS néu ra quy trinh ché tao

theo mét trong cac phuong an sau:
* Phuong an 1: Yéu cau HS tu dé xuat cac budce ché'tao theo mét quy trinh chung & trén.

— Thiét k& dung cu két ndi cac by phan chinh — Thiét ké hop chita chat long hodc dung

ong nhua ndi vao dau hai xi lanh.
—Sau d6 ¢d dinh cac by phan — C& dinh céac xi lanh 1én gia hodc chan dé.

— Tiép theo la hoan thanh céc chi tiét khac — Thao piston ra, d6 chat 1ong vao cac xi lanh

va dng dan.
— Khéu cudi cua cong viéc ché'tao 1a van hanh va kiém tra dung cuy, chinh stta (néu can).

* Phuong 4n 2: GV dua ra so d6 con khuyét yéu cau HS thao luan dién cac ndi dung thich
hop dé€ hoan thanh quy trinh ché tao (So d6 2), trong so do nay, cac vi tri khuyét la do GV lya
chon cho phu hop véi d6i twgng HS.

—Sau d6 GV chét lai cdc budce ché tao cho cac nhém.

GV can chét lai cu thé cac budc tién hanh.
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Budcl feoememeeeaao > Thao piston nho ra khéi xi lanh
) Noi 6ng nhira vao dau hai xilanh
Bugc2  Lazssssssss > Diing keo dén kin céc chd n6i
A
Budc3 |eooooooooo- > C0& dinh cac xi lanh 1én gid hodc chan dé&
) D6 chat 16ng vao céc xi lanh
Buocd  kesssssssss > Gén piston vao xi lanh nhé
v
Budc5 Lo > Kiém tra hoat dong, chinh stra (néu can).

So d6 2. Cac bude ché'tao may thuy luc

2.3.2.4. Phat trién hanh vi: Thwc hién cac budc ché'tao

Quad trinh thi cong dé€ tao ra san phdm dua trén nhitng b phan, vat liéu da chuan bi va
tién hanh theo quy trinh cac budc ché'tao da duoc xac dinh truede. Tuy nhién, trong qua trinh thi
cong cd nhitng tinh hudng, van dé vé ki thuat xay ra doi hdi phai xt ly linh hoat. Do d6, sw hd
tro, hudéng dan kip thoi ctia GV, hay ctia nhitng chuyén gia déng vai trd quan trong gitip HS c6
thé hoan thanh duoc san phdm t6t hon. Trude khi HS thuc hién cong viéc ché'tao, GV can luu y

v6i HS mot s6 ndi dung:

— Viéc stt dung keo dan sat 502: Nho vao cac chd ndi vira dt dé tranh chay tran ra lam
anh huong cac chi tiét khéc.

- B0 chat 1ong vao tir xi lanh nho chay qua xi lanh 16n.

* D61 voi nhitng treong ¢ da thoi gian, khong gian dé to chiee cho HS ché tao dung cu

tai treong: Trude khi tién hanh, GV yéu cau HS sr?ip xép cac dung cu, thiét bi da chuan bi dé

kiém tra xem da du chwa; sau d6 HS tién hanh cdng viéc, GV quan sat, don doc va hd tro HS.

* D61 véi treong hop giao nhiém vu ché tao vé nha: GV thiét 1ap kénh lién lac véi HS,
nhém HS dé c6 thé hd tro HS; yéu cdu HS c6 s6 ghi lai cac hoat dong, két qua hodc ké ca cac hu

hong thiét bi trong qua trinh ché'tao.
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2.3.2.5. Phat trién hanh vi: Panh gia két qua thwc hién

Trong qua trinh ché tao san phdm thi cong viéc danh gia két qua thuc hién cd vai tro
quan trong, giup HS dua ra nhitng nhan xét, danh gia vé qua trinh thyc hién va két qua dat
duoc, tlr d6 ¢6 thé rut ra nhiing luu y, kinh nghiém cho cac 1an ché tao tiép theo. D€ giup HS 6
thé phat trién hanh vi nay, GV c6 thé huéng dan HS néu ra cac tiéu chi d& danh gia cong viéc
thiét k&, chétao nhu sau:

- D0 an toan trong qua trinh thuc hién: Day 1a yéu td quan trong phai duoc danh gia véi
trong sd cao. B an toan thé hién ¢ viéc dam bao an toan cho cac thanh vién va cac cong cu hd

tro va mdi treong xung quanh trong sudt qua trinh ché'tao, van hanh dung cu.

— Thoi gian thuc hién: Phtt hop véi thoi gian trong gio thie hanh hodc hoan thanh san

phdm dung thoi han GV giao.

— Tinh kha thi cua san phdm: San phdm phai hoat ddng duoc.

— Tinh tham my: Thé hién théng qua kich thwdc, mau sac, diém ghép ndi cac chi tiét, cach
bd tri cac chi tiét.
2.3.3. Danh gia thanh t8 nang luc Thiét ké, ché' tao dung cu thi nghiém ctia hoc sinh

bé danh gia duoc NLTN ctua HS, ching t6i st dung phoi hop nhiéu phuong phap va
phuong tién hd tro cho qua trinh danh gia, cu thé:

— Xay dung bang Rubric danh gia NLTN (Bang 1). Trong d6 xac dinh hanh vi va cac biéu

hién véi cdc mic d9 khac nhau, gan diém cho ting murc do.

— Do si 58 16p cao, qua trinh HS tién hanh cac hoat dong rat kho d€ quan sat cung lac cac
nhom, céc ca nhan, do dé chung t6i sit dung camera ghi hinh lai qua trinh hoat dong cua HS dé

6 thé phan tich va danh gia chinh xac hon.

- D&i véi san pham ché tao ctia HS, ngoai viéc danh gia san pham bang quan sét truc
tiép, can danh gid qua trinh thyc hién théng qua cac minh ching. Cu thé, yéu cau HS phai c6 ho

so di kem san pham, gom:
+ Bang ké s6 lugng va ngudn goc, gida mua cac nguyén vat liéu;

+ Phiéu ghi cac cong viéc da thuc hién theo ting giai doan, trong d6 co thoi gian va dia

diém cuy thé.
+ Cac thong so vé kich thudc ctia cac chi tiét;

+ Céc s0 liéu thuc t&' da do dac dwoc.
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2.3.4. Kétqua

bé danh gia ndi dung, hiéu qua cua viéc st dung bo thi nghiém My thity luc vao day hoc
phat trién NLTN cho HS, ching t6i da tién hanh thuc nghiém su pham véi 40 HS 16p 8A3 cua
treong Pho thong Thuc hanh Su pham, thanh phd Bién Hoa, tinh Dong Nai.

- Qua quan sat gio hoc va san pham cuia HS, ching toi rat ra nhitng nhan xét:

+ Céac tiét day ¢ 16p da 16i cudn duoc sw chu y caa HS. HS tap trung, tich cwe va hing tha
trong cac hoat dong hoc tap & trén 16p. Thoi gian hoat dong nhan thitc caa HS nhiéu. Cac em rat
s0i ndi trong viéc phat biéu xay dung bai. C6 sy tham gia ddy du trong cac hoat dong thi
nghiém, hoat déng nhom. Y thtic lién hé thuc t& va van dung kién thtic vao cudc séng cua HS

duoc phat huy.

+ Do md hinh may thuy lwc 1a mot dung cu tuong d6i don gian, it chi tiét, cac chi tiét dé
tim kiém hodc dé mua duoc, quy trinh huéng dan cac budc ché tao da néu ra rat cu thé va déc

biét 1a da duoc thao tac v6i mo hinh mau nén cac em da ché'tao thanh céng san pham.
— D61 voi thiét bi do HS ché'tao, ching toi ¢ mdt s6 nhan xét:

+ Céc san pham da dang vé kich thudce cac xi lanh, da phan cac em d6 nudce loc vao trong

thiét bi, mot sd cd pha thém cac mau sac lam ndi bat hon.

+Pa s0 cac san pham hoat dong t6t, con mdt sd san phdm chua hoat dong tot, ly do bi ho
cac diém ndi nén trong qua trinh hoat dong chat 1ong chay ra ngoai, mot s6 san pham van con

khoang khi gitra hai xi lanh.

+ Tinh thdm my twong ddi, bén canh ¢ mot vai san pham dugc trang tri dep, cac dung

cu con lai d€ nguyén ban cac chi tiét.

- Két qua cling cho thay viéc thuong xuyén td chitc day hoc theo hudng bdi dudng
NLTN va thay d6i cach danh gia két qua hoc tap gdp phan phat trién NLTN ciing nhu cac nang
lwc khéc ctia HS. Sau qua trinh thwe nghiém, hau hét cac em da biét nhing ndi dung can thuce
hién d6i véi cac giai doan ctua qua trinh thi nghiém, cac ky nang va thai dé da thay doi ro rét
trong qua trinh hoc tap moén vat ly.

— Cac hoat ddng nhu tién hanh thi nghiém va cac dung cu do HS ché tao duoc thuc
nghiém xac nhan la nguén dong vién khich 1é d6i véi cac em. Da c¢6 nhiéu HS manh dan tham

gia ky thi Khoa hoc ky thuat do treong, do S6 Gido duc — Dao tao td chirc.

3. Kétluan

Két qua thuc nghiém sw pham cho thay viéc t6 chitc day hoc theo hudng phét trién nang
lwc thuc nghiém c6 sit dung may thuy luc sé gop phan phat trién NLTN cho HS. Trong gio hoc,
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cac em HS tich cuc va s6i ndi phét biéu xay dung bai; trong hoat dong thiét ké, ché'tao dung cu
TN, HS rat hiing tha va tham gia tich cuc trong cac cong doan, tit viéc tiép nhan nhiém vy, thao
luan xay dung cac budc ché tao dén viéc chuan bi vat liéu cling nhu tién hanh cac hoat dong

ché'tao.

Qua trinh thuc nghiém sw pham ciing cho thay viéc phat trién NLTN cho HS ¢ nhiéu
phuong an, nhiéu mitc d¢ tuy thudc vao ndi dung bai hoc, diéu kién co sd vat chat va trinh d6
HS. Vi thé, GV can biét van dung linh hoat quy trinh bdi dudng NLTN cho HS dé€ c6 thé dem lai
hiéu qua cao nhat trong qua trinh day hoc. Tuy nhién, trong thuc t& nguoi GV thuong gédp
nhiéu trd ngai trong viéc td chirc phat trién NL chung va NL chuyén biét cho HS, trong dé han
ché vé thiét bi thi nghiém va cach kiém tra danh gia két qua hoc tap la cac yéu t6 hang dau. Do
d6, d€ qua trinh day hoc cht trong hon vao phat trién NL nguoi hoc, can ¢6 su phoi hgp tich

cye va hiéu qua caa cac luc luong gido duc, trong d6 GV déng vai tro then chot.
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STUDENTS’ EXPERIMENTAL-COMPETENCY DEVELOPMENT
VIA DESIGNING A HYDRAULIC SYSTEM IN TEACHING
PHYSICS 8
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Abstract. Developing experimental competencies for students is one of the mandatory requirements in the
teaching process of natural sciences in general and Physics in particular. This activity helps students to
acquire knowledge more deeply, become more interested in class and contribute to comprehensive
development. To develop experimental competencies for students effectively, teachers need to clearly
define the concepts and structures of experimental competencies and identify the developmental factors
appropriate for each-lesson content, existing facilities conditions, and students’” knowledge. This article
focuses on the capacity element “Design and manufacture of experimental instruments” of experimental
competency and the process of fostering this competency element in teaching the subject of fluid pressure
through the use of a hydraulic system.

Keywords: hydraulic system, experimental instruments, experimental competency, fluid pressure
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