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Abstract: Resolution 29-NQ/TW dated November 4, 2013 of the 8th Central Conference, term . However,
to form and develop “capacity”, there needs to be synchronous innovation in the curriculum, content,
and teaching media. In particular, assessment frameworks have supported the description of required
levels of learner capacity. In the above studies, the issue surrounding the new general education program
oriented toward capacity development is highlighted. But there has not been a system of simple, easy-to-
implement experiments proposed to support the teaching of the new general education program oriented
toward capacity development. On that basis, [ researched and tested a number of hands-on and minds-on
experiments in the current 10th Physics curriculum to support capacity development-oriented teaching.
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1. Pit van dé

Nghi quyét 29-NQ/TW ngay 4/11/2013 Hoi nghi
Trung wong 8 khéa XI d6i mai cin ban, toan dién
Gido duc va DPao tao dit ra yéu cAu moi cho Gido
duc: phai phat trién “ning lyc” ngudi hoc. Tuy nhién,
dé hinh thanh va phat trién “ning lyc”, can c6 su ddi
moéi ddng bo tir chuong trinh, ndi dung, phuong tién
giang day. Mot s6 nghién ciru da dé cap xay dung
chuong trinh gido duc theo dinh huéng phat trién ning
luc nhu tac gia Lé Van Anh tim hiéu va thir nghiém
chuong trinh gido duc Phd thong & mét s6 nude trén
Thé gi6i. Hay tac gia Luong Viét Thai chuwong trinh
mon hoc theo hudng tiép can ning luc va van dé tich
hop, phét trién cac ning luc chung trong gido duc
Pho thong méi & Viét Nam. Céc nghién ciru nay chi
16 wu diém va hiéu qua ciia chuong trinh gido duc
theo dinh hudng phat trién ning lyc. Mot s6 nghién
ctru khac gidi thi¢u phuong phap danh gid nang luc
nhu tic gia Pham DS Nhat Tién bai toan d6i moi
danh gia ngudi hoc trong gido duc theo tiép can ning
luc, hay hoc nhom tac gia Vii Trong Ry, Pham Xuén
Qué kiém tra danh gia két qua hoc tdp mén Vat Ly
& truong pho thong theo dinh hudng phat trién ning
lyc. Trong d6, cac khung dénh gid da hd trg mo ta cac
mirc yéu cau can dat vé nang lyc ngudi hoc. Trong
cac nghién ciru trén, van dé xoay quanh chuong trinh
gido duc phd théng méi theo dinh hudng phit trién
nang luc dugc néu bat. Nhung chua c6 mot hé théng
cac thi nghiém don gian — dé thuc hién nao duogc
dé xuét nham hd tro viéc day hoc chuong trinh gido
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duc phé thong méi theo dinh hudng phat trién ning
lyc. Trén co sd do, t61 nghién ciru va ché tao thu
nghiém mat s6 thi nghiém hands-on va minds-on
trong chuong trinh Vat Ly 10 hién hanh nham hd trg
viéc day hoc theo dinh huéng phat trién nang luc.

2. Két qua nghién ctru

2.1. Kién thirc co bin

a. Nang luc: 1a thudc tinh c4 nhan dugc hinh
thanh, phat trién nho 6 chit c6 sdn va qua trinh hoc
tap, rén luyén, cho phép con ngudi huy dong tong
hop cac kién thire, ki nang va cac thudc tinh ca nhan
khac nhu hung thu, niém tin, y chi... thuc hién thanh
cong mot hoat dong nhét dinh, dat két qua mong
mudn trong nhing diéu kién cu thé.

b. Nang lyc chung can phdt trién cho hoc sinh
(HS)

+ Nang luc tu chu va tu hoc.

+ Ning luc thé chét.

+ Ning luyc thim my.

+ Nang luc tin hoc.

+ Nang luc cong nghé.

+ Nang luc khoa hoc

+ Nang luc toan hoc.

+ Nang luc ngon ngir.

+ Ning lyc giai quyét van dé va sang tao.

+ Ning lyc giao tiép va hop tac.

c. Nang lyc cét 16i: 1a nang luc co ban, thiét yéu
ma bét ki ai cling can phai c6 dé sdng, hoc tap va lam
viéc hi€u qua.

d. Cdc nang e cot 16 Vit Ly
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+ Nhan thuc Vat Ly.

+ Tim hiéu thé giéi tu nhién dudi goc d6 Vat Ly.

+ Van dung kién thirc, ki ning di hoc.

e. Thi nghiém hands-on va minds-on

+ Hands-on 1a hinh thtrc day hoc cht trong vao ky
nang thyc hanh va trai nghiém thuc té.

+ Minds-on la hinh thire day hoc khuyén khich sy
tranh luan va phan bién dé phat trién tu duy béac cao
(gdém c6 tong hop, phén tich, phan bién va séng tao).

Thi nghiém hands-on va minds-on 1a nhiing thi
nghiém duoc thiét ké nham hd tro cho hinh thie day
hoc duoc to chire tir trai nghiém - thyc hanh dén tu
duy sang tao dé 1am sau sic hon nhiing trai nghiém
va bai hoc rat ra cho ban than.

2.2. Xdc dinh gia téc roi tw do bang phian mém ghi
am dién thoai
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Hinh 2.2: Bé6 thi dao déng dm
trong phan mém ghi am dién
thoai

Hinh 2.1: B¢ thi nghiém
hands-on va minds-on
xdc dinh gia téc roi tw do

a. Muc dich: qua thi nghiém tu ché va do dugc
gia toc roi ti do co gan gidng véi Iy thuyét khong.

b. Dung cu:

+ Bong bong.

+ Gia do.

+ Day doi.

+ Kim tay.

+ Mot vai hon bi sit.

+ Dién thoai thong minh.

+ Miéng nhya dung dé hung vat.

c. Cdch tién hanh: Pat bong bong c6 moc bi sit
lén gia d&. Dung day doi diéu chinh phwong roi dé
qua nang roi thang dl'mg Dung day doi dé xac dinh
quang duong vat roi bang cach dung thudc kéo do
chiéu dai cta nd. Sau d6 tién hanh dung kim dam vao
bong béng theo phwong thang ding tur trén xuong
dé vat roi dung vi tri mleng nhua htng bi sat dat
bén dudi mit san. Ding phan mém ghi 4m trén dién
thoai di dong dé xac dinh thoi gian bang cach xac
dinh khoang thoi gian giira hai lan am phat ra c6 bién
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d6 16n nhat. Sau d6 1dy s6 liéu va tinh toan gia toc
roi tu do.

d. Giai thich hién twong: khi am tir qua bong phat
ra thi cam bién am ¢ dién thoai s& ghi nhan véi bién
d0 4m 16n nhét va tuong tu khi bi cham vao san. Po
khoang thoi gian gitra hai 1dn 4m ghi nhan duoc co
bién d6 4m 16n nhat. Tir d6 ta xac dinh dugc gan
chinh xac thoi gian vat roi. St dung cong thuc lién
hé gitta quang duong vat roi va thoi gian, ta xac dinh
duoc gia tdc roi tu do & dia diém khao sat.

e. Mo rong:

+ HS linh hoat sang tao trong viéc thiét ké thi
nghi¢m.

+ Xac dinh quing duong vt roi ty do bang cach
dung thude day dé dan vao gia dd, ding thude do
chiéu cao dan 1én tudng,...

+ M1eng nhwa himg vat roi co thé thay bang
miéng x0p, ..

+ HS c6 the linh hoat trong viéc thay doi quing
duong vat roi bang cach thay déi vi tri dat miéng
nhya hung vat.

+ HS c6 thé st dung cac phan mém cong nghé
thong tin dé do thoi gian nhu phan mém ghi am,
science Joumal phyphox
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Hinh 2.3: Phan mém ghi thoi
gian cua App Phyphox

Hinh 2.4: Phan mém ghi thoi
gian cua App Science Journal

f. Cdc nang lyc c6 thé hinh thanh va phdt trién
cho HS:

+ Nang luc chung: nang lyc ty chu va ty hoc,
nang lyc tin hoc, nang luc cong nghé, nang lyc toan
hoc, niang luc giai quyét van dé va sang tao, nang luc
giao tiép va hop tac.

+ Cac nang lyc cdt 161 Vat Ly: van dung, kién
thire, ki nang da da hoc.

2.3. Binh cau khdo sdt dinh luong dinh ludt Sdc-
lo

a. Muc dich: thong qua thi nghiém hinh thanh
mdi quan hé dinh luong giita ap sudt va nhiét do khi
thé tich khong dbi.

b. Dung cu
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+ Mot binh cau khong
nhanh déy bang.

+ Mot nhiét ké thay
ngan.

+ Mot dé ba chan.

+ Mot hop nhya.

+ Mot ap ké (20-300
mmHg).

+ Mot diia thuy tinh.

+ Nudc da dun soi. :

c. Tién hanh thi Hinh 2.5: Binh cdu khao sat
nghiém dinh lugt Sac-1

Binh cau dugc lip mot ap ké & phia trén va mot
nhiét ké thuy ngan. Binh cau duoc dé bén trong mot
thau nhya va gin ¢ dinh vao dé ba chan. Cho nudc
d3 dun s6i vao khay nhya. Nudc s& truyén nhiét
luong cho binh cau va sau d6 khoi khi bén trong s&
tang nhiét do. Poc s6 chi cua nhiét ké va ap Kké chung
ta thu nhan duoc két qua.

Hinh 2.7: Ap ké va binh cau
khong nhanh day bang

Hinh 2.8: Bé ba chdn gin
kep co dinh

Hinh 2.9: Hép nhita — phan
than dudi

d. Gidi thich hién twong: Do hién tugng truyén
nhiét, khi dat khdi khi vao trong nudc néng, sau mot
thoi gian ngén, hién tuong can bﬁng nhiét s& dién ra,
khi d6 nhiét d§ cua nudc cling co thé xem 1a nhiét do
ctia khéi khi. Khdi khi s& gay ap sudt 1én thanh binh
va 1én 4p ké. Do d6 s6 chi 4p ké s& 1a cho ta ap suat
cua khdi khi.
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e. Cdc nang luc c6 thé hinh thanh va phat trién
cho HS:

+ Nang luc chung: nang luc tu chu va tu hoc,
nang lyc tin hoc, nang lyc cong nghé, nang lyc toan
hoc, ning luc giai quyét van dé va sang tao, nang luc
giao tiép va hop tac.

+ Céc nang luc cbt 161 Vat Ly: van dung kién
thirc, ki nang da hoc.

2.4. Hiéu qud cuia cac thi nghi¢m

- Sau day 1a két qua cac thir nghiém ban dau:

+ Thi nghiém xéc dinh gia tdc roi ty do bang phan
mém ghi am dién thoai:

La - Lo
;:)n D) cao | Thoi gian| g (m/s?) Ag(m/s?)
1 1,78 0,57 10,96 0,3
2 1,78 0,57 10,96 0,3
3 1,78 0,54 12,24 1,58
4 1,78 0,62 9,26 1,4
5 1,78 0,63 8,97 1,69
2=10,66 Ag=1,05
Ag
28 -0,098=9,8%
g =

+ Thi nghiém binh cau khao sat dinh lwong dinh
luat Sac-lo:

L}\

4o |£CO) | T(K) | p (mmHg) | —p/7 Aa

1| 50 | 323 45 0,1393 0,0583
2 | 56 | 329 55 0,1672 0,0304
3 | 63 | 336 70 0,2083 0,0107
4 | 65 | 338 80 0,2367 0,0391
5 | 68 | 341 90 0,2364 0,0388

0=0,1976 | Ao =0,0355

A% .1797=17.97%

o=

2.5. Két qua thue nghiém

- HS ¢6 thai do tich cuc hon trong hoc tap.

- Két qua hoc tap cua 16p thuc nghiém cac thi
nghiém hands-on va minds-on tuong dbi t6t hon 16p
d6i chimng ( khong ap dung céc thi nghiém hands-on
va minds-on).

- HS st dung cac thi nghi¢m hands-on va minds-
on ¢ kha ning giai quyét van dé trong cac nhiém vu
hoc tap hon. Thi nghi¢m hands-on va minds-on tao
nhiéu co hdi hinh thanh va phat trién ning luc.

3. Két luén
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3.1. Mt tich cuc

- Tung budc thay ddi cach hoc thu dong cua HS,
gitp HS phat huy tinh tich cuc, sdng tao trong viéc
thu nhan kién thirc méi.

- Pong thoi gitp GV ciing dan dan thay doi
phuong phap giang day truyén théng bing nhimng
phwong phap day hoc 1ay ngudi hoc lam trung tim
dé truyén tai kién thurc.

- Giup khong khi hoc tap trong gid hoc tré nén so6i
dong hon, kich thich dugc hting thi hoc tap cua HS,
tao niém vui va niém tin trong hoc tap cho HS.

- Timg bude boi dudng cho HS c6 cac ning luc
can thiét trong thoi dai cong nghé 4.0.

- Kich thich hung tha hoc tap ¢ HS.

- Céc thi nghiém c6 gia thanh ré hon cac b¢ thi
nghiém hién ¢6 & truong phd thong.

- La cong cu hd trg cho viée day hoc theo chuong
trinh phd thong méi — day hoc theo dinh huéng phat
trién nang lyc ngudi hoc.

3.2. Mdt han ché

- Mt khé nhiéu thoi gian dé chudn bi va 1én ¥
tuong cho cac bd thi nghi€ém hands-on va minds-on.

- Céc thi nghiém vén con rat roi rac va xét vé tinh
ddng bo thi chua mang lai hiéu qua cao.

- Chua ¢6 nhiéu tai liéu vé cac thi nghiém don
gian hands-on va minds-on dé GV c6 thé dé dang
tiép can.

- Mot s6 HS chua c6 cac kién thirc co ban vé cong
nghé nén rat khé khan khi ap dung cac bién phap
trén.

- Céc em con quen voi phuong phap hoc thu dong
nén tao strc i 16n khi ap dung cac bién phap trén, mot
bo phan HS khong tich cuc rat thy dong nén dan dén
két qua dat dugc chua cao.

- GV ciing chua that sy l[am quen vdi cach day
moi, chua quen véi cach day 1ay ngudi hoc 1am trung
tam.

- GV can tim hiéu ki cic tai liéu vé chuong trinh
phé thong méi dé c6 sy chuan bi cho minh.

- bung qua chu trong vao cac bo thi nghiém hién
¢6 & truong pho thong ma han ché suy nghi ciia HS.
Bén canh d6 nén tang cudng céac thi nghi€ém hands-
on va minds-on dé giup HS phat trién dugc kha ning
tu duy va nang lyc giai quyét van dé.

- Can boi dudng céc kién thirc co ban vé tin hoc
va cong nghé dé GV c6 nhiéu cach dé tiép can va xay
dung bai hoc.

- Can 4p dung tir tir cac bién phap nay dé HS dan
dan 1am quen v&i phuong phap hoc méi, khong nén
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ap dung cing mot lac nhiéu bién phap, tranh tinh
trang HS khong thich nghi dugc s€ gay tac dung
nguoc.

3.3. Mpt s gidi phdp khuyén nghj

a. Giai phap

Qua qua trinh nghién ctu cac thi nghiém hands-
on va minds-on chung toi rut ra mot sb két luan sau
day:

- Thi nghiém hands-on va minds-on 1a mt cong
cu hd tro dic luc cho viée day hoc theo dinh huéng
phat trién ning lyc.

- Thi nghiém hands-on va minds-on dé thyc hién,
tiét kiém duogc nhiéu thoi gian va chi phi.

- Tao nhiéu co hodi cho HS trai nghiém thyc hanh
dé phat trién tu duy sang tao.

- Tai liéu v& thi nghiém hands-on va minds-on &
Viét Nam con han ché.

- B9 chinh xac cta cac dung cu dinh luong con
chua cao.

b. Kién nghi

- Tao diéu kién cho GV THPT tiép can véi hinh
thirc day hoc theo dinh hudng phat trién ning luc
cling nhu céc thi nghiém hands-on va minds-on.

- Can thay thé cac thi nghiem han lam trong
phong thi nghlem hién nay bang nhiig thi nghiém
gin véi thuc tién cudc song.
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