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TOM TAT: Trong bé mén VA4t Ii, thuc hanh thi nghiém la hoat déng khéng thé
thiéu trong qua trinh nhdn thdc Vat Ii cda hoc sinh. Théng qua viéc thuc hién
hodc quan séat thi nghiém, hoc sinh phét trién khad néng tim toi, kham pha céc
dinh luat, hién tugng vat Ii, lam tang su hudng thu va phat trién kha nédng lién
hé kién thiic han lam ra ngoai cuéc séng. Qua diéu tra thuc trang day hoc Vat
Ii tai mét s6 trudng trung hoc phé théng cho thay, hoc sinh van chua duoc tiép
xtc thudng xuyén vdi thi nghiém trong qua trinh hoc tap, nhdt la rat han ché
trong viéc duoc lam thi nghiém truc tiép. Do vay, ndng luc thuc nghiém cua
hoc sinh rat han ché. Vi thé, ching t6i dua ra gidi phap dé tang cudng nang luc
thuc nghiém cida hoc sinh trong qua trinh hoc bang cach: T6 chiic hoat déng
hoc tap dé hoc sinh c6 co héi cai tién, thiét ké, ché tao bé thi nghiém va hoc
sinh tu lam thi nghiém khéo sat hodc kiém nghiém céc dinh luat trén chinh bd
thi nghiém ma hoc sinh da ché tao. Qua trinh thuc nghiém su pham &p dung
minh hoa cho ndi dung day hoc “Caéc dinh luat chat khi” théng qua day hoc du
an cho thdy rang, gidi phap da thiét k& dam bao tinh kha thi va hidu qua, phu
hop vdi diéu kién day hoc Vét Ii G truong trung hoc phé théng hién nay ma van
dam bdo dugc muc tiéu dét ra la phat trién nang luc thuc nghiém cing nhu hé
théng ndng luc, phdm chét trong muc tiéu gido duc chung.

TU KHOA: Thi nghiém, st dung thi nghiém, thiét ké thi nghiém, nang luc thuc nghiém, ché

tao thi nghiém.
Nhan bai 16/8/2021

1. Dat van dé

Vit 1i (VL) duoc biét dén 1a nganh khoa hoc thuc
nghlem (ThN), nghlen clru cac dang van dong don gian,
tong quéat ctia vat chat va mbi lién hé giita chung. Vi
thé, thi nghiém (TN) trong day hoc (DH) VL déng vai
trd quan trong trong viée hd tro tiép thu kién thirc ciing
nhu viéc phat trién tu duy cta hoc sinh (HS). Chuong
trinh Gido duc ph6 thong sau nim 2018 ciing da xéac
dinh 16: “TN, thuc hanh dong vai tro ddc biét quan
trong trong viéc hinh thanh khai niém, quy ludt, dinh
luat VL. Vi vdy, chwong trinh méon VL chu trong ren
luyén cho HS khd ning tim hiéu cdc thude tinh ciia doi
tuwong VL thong qua cdc noi dung (ND) TN, thuc hanh
dudi cdac goc do khac nhau” [1]. Tuy vay, thuc trang
DH VL ¢ trudng phd thong hién nay cho thay: HS van
chua thudng xuyén dugc tiép xtc voi TN VL v6i nhidu
nguyén nhan khién HS it hing thu khi hoc mén hoc
nay. Vi thé, chiing t6i dwa ra mot giai phap nhim ting
cuong su tiép xac véi TN, phat trién ning luc (NL)
ThN, dong thoi ting sy himg thi cua HS khi hoc VL.
Bai viét trinh bay tom tat vé co s& li luan cua viée st
dung TN trong DH VL va minh hoa giai phap cling nhu
két qua ThN tai trudng trung hoc pho thong dé danh gia
(DG) giai phap da thiét ké.

Nhén bai da chinh stfa 30/8/2021

Duyét ddng 25/11/2021.

2. N6i dung nghién cuu

2.1. Thi nghiém trong day hoc Vat li

2.1.1. Vai tro, muc dich cta thi nghiém trong day hoc Vat li

B6 mon VL 1a mén hoc cé tinh van dung cao trong
cudc song. HS sé li giai duoc cac hién tugng, quy lut
cua thién nhién khi hoc tap bd mon nay. Trong DH VL,
viéc DH i thuyét ludn di d6i voi thuc hanh TN nhim
tang kha ning nhan thic, sy himg thu cua HS dbi véi
mon hoc nay. TN VL la “Qua trinh tao ra mdt hién
tuong, mot sy bién ddi nao do trong diéu kién xac dinh
dé quan sat, thu thap dir liéu” [2]. Nhu vay, c6 thé hiéu,
TN VL trong DH 1a m¢t hoat dong (HD) ThN thong
qua bd TN tao ra cac hién tugng VL, thu dugc di licu
quan sat, do dac.

Vai tro ctia TN trong DH VL dugc thé hién theo 2
quan diém. Theo li luan nhén thirc, TN ¢6 vai tro [2,
tr.135] la phuong ti€n ctia viéc thu nhan tri thue, la
phuong tién dé kiém tra tinh dung dén cua tri thirc, 1a
mot bo phan cia cac phuong phap nhan thiic VL. Theo
quan diém ctia li luan DH [2, tr.137]: TN la phuong tién
t6 chirc tinh hubng, dinh huéng hanh dong, kich thich
htng tha hoc tdp VL; TN 1a phuong tién to chic qua
trinh hoc tap tich cuc, tu luc va sang tao cia HS; TN la
phuong tién dé cung ) (6n tép, dao sau, md rong, hé
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théng hoa va van dung) kién thirc, ki nang ciia HS; TN
1a phuong tién dé kiém tra - DG kién thirc va ki ning
ctia HS; TN 1a phuong tién dé nang cao chat lugng kién
thirc va phat trién ki niang ctia HS; TN 1a phuong tién
g6p phan phat trién nhan cach toan dién ctiia HS.

Tuy theo muc dich st dung TN trong DH ma TN VL
¢6 thé thuc hién cac chtc nang khac nhau [3]: TN VL
1a co s¢ dé xay dung, chimg minh kién thic VL; TN
VL ¢6 tac dung rén luyén ki nang, ki xdo su dung cac
dung cu do va céac dung cu thiét bi khéc, boi dudng cho
HS phuong phap ThN ciia VL; TN VL c¢6 tac dung boi
dudng cho HS kién thirc, ki nang, ki thuat tong hop; TN
VL ¢6 thé dugce sir dung nhu phwong tién dé dé xuat van
dé, dé cho HS vén dung, cung ¢b kién thire, dé kiém tra
kién thire VL ctiia HS; TN VL ¢6 tac dung bdi dudng
mdt s6 dire tinh tdt cho HS (tinh chinh xéc, tinh trung
thuc, tinh can than, kién tri).

2.1.2. Cac loai hinh thi nghiém trong day hoc Vat li

TN VL trong HP day va hoc c6 thé do gido vién (GV)
tién hanh hodc duoc thuc hién boi HS dudi su hudng
dan ctia GV. Dua vao HP cua GV va HS, nguoi ta co
thé phan TN thanh 2 loai: TN biéu dién ciia GV va TN
do HS thyc hi¢n. Con néu can ctt vao loai hinh TN thi
ngudi ta chia TN thanh cac loai: TN mé dau, TN nghién
cuu hién tuong, TN cung cd, TN truc dién, TN thuc
hanh, TN trong cac bai toan, TN ngoai gio lén 16p. Tuy
vao tung loai TN ma vai tro va thoi diém thuc hién c6
su khac biét cling nhu mang nhitng dac trung va yéu
cAu riéng trong giang day.

Ngoai 2 cach phan loai trén, con c6 thé phan loai theo
mutrc do san c¢6 ctia TN ma nha truong duoc trang bi,
cung cép: TN duoc trang bi va TN tu tao. TN tu tao la:
“Nhﬁ’ng TN tir don gian dén phire tap dwoc tao ra chi
yéu bang tay tir nhitng nguyen vit liéu, thiét bi, linh
kién phé bién trong doi song hang ngdy va dwgc sir
dung trong qua trinh DH” [4].

Uu diém cua TN tu tao, d6 1a [4]: Truc quan hoa duoc
nhiéu hién tuong va qua trinh trong DH VL; Dung cu
d& ché tao, linh kién d& kiém, khong phai st dung cac
ki nang phuc tap trong gia cong, lap rép; Viée bo tri tién
hanh TN don glan khong mét nhiéu thoi gian; Két qua
TN 13 rang, d& quan sat, c6 strc hap din va kich thich
hing thu hoc tap cia HS; Gan glii véi cac hién tuong
doi song thuong ngay; D& tién hanh TN nén HS c6 thé
chi dong tham gia ché tao va tién hanh TN. Bén canh
nhitng uu diém ké trén thi TN ty tao cling c6 nhiing han
ché nhu: khong dam bao mat thAm mi, d6 bén chua cao,
dé ¢6 nhiing sai sb.

2.1.3. Quy trinh st dung phuong phap thuc nghiém trong day
hoc cac kién thiic Vat li
ThN khoa hoc 1a phuong phap “dua trén viéc tién
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hanh TN dé dé xuat hodc xac minh mot gia thuyét, mot
phdéng dodn khoa hoc nao d6” [5]. Dua trén céc giai
doan cua phuong phap ThN khoa hoc, GV ¢6 thé t6
chtic va huéng dan cho HS HD ThN VL theo cic giai
doan nhu sau [6]: GD | - Lam xuét hién van dé; GD
2 - Xay dung gia thuyét; GD 3 - Suy luan va rit ra két
qua; GD 4 - D& xuét va thyc hién phuong an TN kiém
tra; GP 5 - Van dung kién thirc.

2.1.4. Nang luc thuc nghiém cda hoc sinh

NL ThN caa HS 1a mét NL chuyén biét can co trong
viéc hoc tap mon VL. Theo quan diém cua cac nha
nghién ctru cho thdy, NL ThN bao gdm cac NL thanh
phan sau [7]: NL xac dinh van d& can nghién ciru va dua
ra cac du doan, gia thuyét; NL thiét ké cac phuong an
TN; NL tién hanh phuong 4n TN da thiét ké; NL xu Ii,
phan tich va trinh bay két qua. Tac gia Pham Hitu Tong
da dua ra khai niém NL ThN nhu sau: “NL ThN voi tu
cach la NL nhan thirc khoa hoc, dwoc hiéu la NL nghi
ra phicong dn TN kha thi cho phép dé xudt hodc kiém
tra nhitng gid thuyét hay phong doan khoa hoc va thuc
hanh dwoc TN thanh cong dé rut ra két lugn can thiét”
[6, tr.126]. N6i cach khac, NL nay c6 thé la kha ning
thyc hanh TN, 1i giai hién tugng VL, ché tao cac dung
cu TN phuc vu cho viéc hoc VL.

2.2. Thuc trang st dung thi nghiém trong day hoc Vat li

Thong qua viéc quan sat, phong van va didu tra qua
phiéu hoi, chung t6i nhén thay:

- HS khong duoc thuong xuyén tiép xtc véi TN VL
do cac nguyén nhan: sé lwong HS déng nén kho quan 1i
va t6 chiic cho GV; s6 luong va chét luong bo TN trong
nha truong chuwa dam bao day du; dé thi qudc gia voi
ND kiém tra NL TN chua ¢6 nhiéu; trach nhiém hong
héc bd TN thude vé GV va viée muon, si dung bo TN
han ché vé khong gian st dung.

- Nguoi st dung bo TN chu yéu 1a GV trong cac TN
biéu dién.

- HS gﬁn nhu chua ¢6 co hdi duoc ty minh thiét ké,
ché tao bo TN khao sat, kiém nghiém céc dinh luat VL.

2.3. Giai phap st dung thi nghiém dé phat trién nang luc thuc

nghiém cuia hoc sinh

2.3.1. Giai phap

Dé phat trién NL ThN caa HS khi DH VL tai truong
trung hoc pho théng, chung t6i dua ra giai phap trong
viéc str dung TN duoc ap dung cu thé trong ND DH cac
dinh luét chét khi nhu sau:

Buéce 1: Lwa chon ND ¢6 TN VL phit hop (TN cé thé
dé HS ty thiét ké, ché tao don gian, dé kiém, chi phi
thap ma van dam bao cdc yéu cau trong TN VL).

Cac dinh ludt chit khi: Dinh luat Béi-lo - Ma-ri-6t
(qua trinh ding nhiét), Dinh luat Sac-lo (qua trinh dang



tich), Phuong trinh trang thai ctia khi li tuong, Dinh luat
Gay-luy-xéc (qua trinh ding 4p).

Buoc 2: Xac dinh muc tiéeu DH

Vé kién thire: Trinh bay dugc ND kién thire cac dinh
luat chit khi.

Vé ki nang: Phat trién ki ning xay dung phuong an
TN; Thiét ké, ché tao bdo TN (tr nhirng dung cu don
gian, dé kiém); Lap rap, tién hanh, thu thap va xu Ii s6
liéu TN; Ty hoc, hop tac, thuyét trinh.

Vé thai dé: tich cuc, chu dong, sang tao.

Buoc 3: Xac dinh nhiém vu (xem Bang 4)

“Thiét ké HP hoc tap d& HS c6 co hoi cai tién, thiét
ké, ché tao bo TN khao sat cac dinh luat VL hodc quan
sat cac hién tuong, kiém nghiém lai cac dinh luat,
thuyét VL”.

Burée 4: Thiét ké cac HD, lya chon hinh thirc, phuong

Bang 4: Nhiém vu hoc tap ctia HS
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phép DH phu hop.

- Hinh thirc DH: DH du an “Ching em la nha khoa
hoc”.

- Phirong phdp DH: Tién trinh néu va giai quyét van
dge.

- Y twéng DH: Yéu cau HS thiét ké, ché tao bdo TN
khao sat cac dinh luat chat khi va kiém nghiém phuong
trinh trang thai ciia khi li tuong, theo nhom. T6 chirc dé
HS bao céo, PG san pham 1a bd TN va DG qua trinh
béo c4o cia mdi nhom.

Bucdc 5: Thiét ké cac tiéu chi PG by TN ciing nhu kha
nang tién hanh, bdo cdo TN ciia HS.

Bude 6: Thong bdo dén HS nhiém vu hoc tdp (Bing
4), rubric BG (Bang 5, 6).

Bude 7: Hé tro HS hoan thién bé TN va bai béo cdo.

Bude 8: T6 chite bdo cdo TN va tién hanh DG.

Nhém Canhan

1 Dgc, tim hiéu séch gido khoa, c4c tai liéu tham khéo trén internet, sach tham khao kién thiic vé cac qua trinh bién |
doi trang thai clia khi Ii tudng va phuang trinh trang thai cta khi li tudng.

2 Tham gia HD nhom trong du én: Ching em la nha khoa hoc. |

3 Tom t4t toan bo kién thiic cd ban vé céac dinh ludt Chat khi, VL 10, sach gido khoa vao va. |

4 Pua ra phuong an TN khao sét méi quan hé cla cac thong s6 chét khi trong céc qué trinh bién d6i trang thai. | |

5 Cai tién, ché tao bo TN khao sat qué trinh dang nhiét ciia phong TN trudng trung hoc phé thong. |

6 Tién hanh TN khao sat méi quan hé clia cac thong s trang thai trong cac qué trinh bién ddi trang thai clia chatkhi. ™

7 Thu thap s ligu trong TN khao st. ™ |

8 Vé do thj clia cac dang qua trir]h trong cac hé toa do khac nhau va rit ra dugc biéu thiic méi quan hé cta cac ™ |
théng s6 trang thai trong cac dang qua trinh; Nghiém lai dugc phuang trinh trang thai.

9 Thuyét trinh du an Chang em la nha khoa hoc. [}

10 Phat van du an Chang em la nha khoa hoc. |

11 Lam dugc cac bai tap ap dung thuyét dong hoc phan i chat khi va cac dinh luat chét khi, phuong trinh trang théi |
cua khi li tudng.

12 Giai thich dudc mot sO céac hién tugng lién quan chat khi trong ddi song. | |

13 Thiét ké va st dung dudc ban Powerpoint hiéu qua trong viéc bao cdo du an. |

14 Tu DG trong qua trinh tham gia du an hoc tap. | |

15 DG dong dang (cac ban clng nhom) trong du &n hoc tap. 4} M

Bang 5: Rubric DG bd TN

Tiéu chi DG

Piém  Nhém

1 2 3 4

Hinh thiic

M4u sac bo TN hai hoa, thu hat ngudi nhin, thiét k€ gon, quan sat TN va doc két qua do dé dang. 25

25 d)
két qua do dé dang.

Mau sac bo TN hai hoa, thu hat ngusi nhin, thiét k& chua nho gon nhung quan sat dudc TN va doc 20

Mau sac b TN thu hat nguoi nhin, thiét ké gon, nhung khong dé dang quan sat TN hoac két qua do. 15
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Tiéu chi DG Piém  Nhém

1 2 3 4
Mau sic hai hoa, thiét k& cng kénh nhung quan sat TN va doc két quéa do dé dang. 10
Mau séc chua hai hoa, thiét k& cong kénh, kho quan sat. 5

Chic ndng  Khao sat dudc tat ca cac dinh luat chét khi va kiém nghiém phudng trinh trang théi chinh xac (dé 60
(60 d) thu thap s liéu va sai s0 dudi 10%).

Kho sét dugc tat ca cac dinh luat chéat khi va kiém nghiém dudc phudng trinh trang théi cia khi li 50
tudng tudng doi chinh xac ( thu thap dudc s6 liéu tir TN va sai s tif 10 dén 15%).

Kh&o sét céc dinh luat chat khi va kiém nghiém phudng trinh trang thai cta khi i tuéng véi sai s6 40
tif 15-30%.

Khao sat cac dinh luat chét khi va kiém nghiém phuong trinh trang théi véi sai s6 trén 30%. 30

Khong khao sat dudc cac dinh luat chat khi va khong kiém nghiém dugdc phudng trinh trang thai 10
cuia khi li tudng.

Giathanh  Co gia thap nhét (chi xét nhiing bo do dudc va cho sd liéu phi hap). 15

15d

(159) C6 gia trung binh. 10
Co gia cao nhit. 5

Téng diém clia nhom

Bang 6: Bang Rubric DG bai bao cao

Tiéu chi Piém Nhom

ND Day di theo chi bao va c6 ND md rong so vdi sach gido khoa (giai thich dugc ND nay khi phat van). 30
(30 d)

DAy du theo chi bdo, co ND md rong so vdi sach gido khoa nhung khong giai thich dugc ND nay 25
khi phat van.

Day dd theo chi bao, khong co ND md rong so vdi sach gido khoa. 20
Thigu ND so chi bao, trinh bay dudc khong dudi 50% ND. 15
Trinh bay dudc dudi 50% so véi chi bao. 10

HiN,H Pam bao tinh thdm mi, thu hut ngudi nhin, b8 cuc hap i, ¢6 hinh anh hodc video minh hoa sinh 20
THUC doéng, phu hgp ND trinh bay.
(20 d)

€6 tinh thdm mi, b& cuc hdp Ii, ¢6 hinh anh hogc video minh hoa nhuing it lién quan dén ND trinh bay. 15

Thiu tinh thdm mi, b8 cuc khong hai hoa (Vi du: chif qua nhd, nhigu chi trong slide, mau séc khd 10
nhin,...), hinh anh hodc video minh it lién quan ND trinh bay.

Khong c6 tinh thdm mi, b cuc khdng hai hoa, hinh anh hoac video minh hoa khong lién quan dén 5
ND trinh bay.

THpYET Dlng thang, nhin vé& phia ngudi nghe, st dung ngdn ngi cd thé phu hop, ngdn ngd rd rang, mach 20
TRINH  lac, chinh xac, du to, ngif diéu cudn hut ngudi nghe.
(20d)

Dling théng, nhin vé phia ngudi nghe, khong st dung ngdn ngi cd thé, ndi to, rd rang, chinh xac. 15

DPiing théng, it nhin vé phia ngudi nghe, khong st dung ngdn ngi cd thé, trinh bay khong rd rang, 10
noi khong dd to, ¢6 su nham 1an ngdn ng, ngd diéu it thu hat ngudi nghe.

Biing Iac I, khong nhin vé phia ngudi nghe, khong st dung ngdn ngi cd thé, trinh bay thiéu sét, 5
nham 1an, ndi nho, ngi diéu it thu hit ngudi nghe.

THOI Nop san phdm qua Zalo nhom trudc gio hoc t6i thiéu 24h (dang han), trinh bay khong qua 5 phat. 15

GIAN . .
(15d) Noi san pham diing han, trinh bay qua thdi gian t0i da 1 phut . 10
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Tiéu chi
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Piém  Nhém

Nop san phdm mudn, trinh bay khéng qua 5 phit. 10

Nop san phdm muén, trinh bay qua thai gian t6i da 1 pht. 5
PIjAT Tra 10i dudc chinh xac, thuyét phuc tat ca cac cau hoi ctia cac nhom khac va GV. 15
\(/1A5l\é) Tré 10i dugc chinh x&c t6i thiéu 1/2 s6 cau hoi ciia cac nhom khac va GV. 10

Tra 16i dudc chinh x4c t6i thiéu 1/4 cac cau hoi. 5

2.3.2. Két qua thuc nghiém giai phap tai trudng trung hoc pho

thong

a. Két qua danh gid san phiam dw dn ciia HS

Qua trinh day ThN duogc tién hanh tai 2 16p 10C,
10D, Trudng Trung hoc phd thong Vian Giang, nim hoc
2020-2021. Mdi 16p duogce chia lam 4 nhém, mdi nhéom
cO san phérn 12 mot bo TN tur thiét ké, ché tao va phﬁn
thuyét trinh khao sat cac dinh luat chat khi bang TN.
Diém cua cdc nhém tir 85-95/100 diém khi DG b TN
va diém tir 80 - 95/100 khi DG phan thuyét trinh.

b. Két qua diéu tra hiéu qud ciia duw dn

ND hoi HS S0 % lua chon

Cam thdy thich th khi tham gia du an vi dugc thiét 85 - 92
ke, ché tao bo TN, tién hanh TN ngoai khong gian
I6p hoc, bd TN dudc DG trong két qua hoc tap.

Dudc phat trién cac ki nang: thiét ké, ché tao, st 90 - 95
dung, bdo céo TN; lam viéc nhom, tu hoc, DG va

DG déng déng, tinh toan, giai bai tap.

Sau khi tham gia du an: cam thay viéc hoc VL c6  87- 95
y nghia han, kién thiic dudc lién hé cudc song
nhiéu hon, mong mudn dudc tiép tuc tham gia
nhiing du &n tudng tu va c6 thé ché tao cac bo

TN trong cac ND hoc khac.

Cam thdy tu hao, vinh du khi b TN da ché tao
dudc dat trong phong TN cua nha trudng.

100%

c. Két ludn sau qud trinh thwe nghi¢m

- Tong diém DG bd TN cua cac nhom déu dat tir 85
diém tro 1én, ching t6 b TN ma HS thiét ké, ché tao
dam bao tét cac yéu cau dé ra.

- Tong diém DG ND bao cao TN clia cac nhom déu
dat tir 80 diém tro 1én, chimg to cac ki ning can thiét
ctia mot bai bao cdo TN déu duoc dam bao tdt.

- Cac bd TN do HS thiét ké, ché tao déu dam bao yéu
ciu vé bd TN khao sat, kiém nghiém cac dinh luat chat
khi trong trudng trung hoc phd thong nén di dugc dua
vé phong TN VL ciia nha truong dé sir dung cho cac
khoa hoc tiép theo.

- Piéu tra sau ThN cho théy: HS dam bao duoc muc
tiéu vé kién thirc, ki nang, thai dd tich cuc sau du an,
chtirng minh dugc tinh hiéu qua ctia phuong an stir dung
TN da thiét ké.

Nhu vay, qua trinh ThN ching t6 giai phap st dung
bd TN do HS thiét ké, ché tao c6 tinh kha thi, hiéu qua.

3. Két luan

Vai tro ciia TN trong DH VL 1a khong thé phti nhan vi
VL la mo6n khoa hoc ThN. Tuy vay, khong phai ltc nao
GV ciing ¢ thé t6 chirc mot gio DH VL voi TN truc
quan, sinh dong, gitip HS d& hiéu va himg thu voi bo
moén nay. Voi thuc trang HS chua thuong xuyén dugc
tiép xtc véi TN trong qua trinh hoc VL thi giai phap dé
HS thiét ké, ché tao, bao cao TN khdo sat hodc kiém
nghiém thuc sy rdt hitu hiéu trong viéc nang cao NL
ThN cua HS, hon nita, con bd sung vao nguén hoc liéu
ctia nha truong, ting cuong hing thi va nang cao két
qua hoc tip bd mon nay. Chung t6i rit mong y tudng
nay duoc trién khai ¢ nhidu ND hoc tap phu hop cua
c4c mon hoc ThN khéc nita dé c6 thé tang su hung th1,
niém yéu thich, hiéu qua hoc tap ddi véi hoc sinh, gop
phan dat dugc muc tiéu gido duc 1a phat trién pham
chat, NL HS trong thoi ki d6i méi.
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ABSTRACT: In Physics, experimentation is an indispensable activity in students’
physical perception. Through performing and observing experiments,
students can increase interest, develop the ability to explore and discover
the laws and phenomena of physics, as well as relate academic knowledge
to real life. However, a survey of the current situation of teaching Physics at
some high schools shows that students do not have many opportunities to
participate in experiments during their learning process, especially in direct
experiments, so their’ experimental capacity is very limited. Therefore, the
authors aims to provide solutions to enhance students’ experimental capacity
in the learning process, including: organizing learning activities for students
to have the opportunity to improve, design and create experimental sets,
then perform their own experiments to test the laws by the sets that they
have already created. The process of pedagogical experimentation applying
illustrations into the teaching content of “the laws of gases” through project-
based teaching shows that the designed solution is feasible and effective, in
line with the current conditions of physics teaching in high schools while still
ensuring the set goal of developing students’ experimental capacity capacity
as well as a system of competencies and qualities in the general educational
goal.

KEYWORDS: Experiment, experiment using, experimental designing, experimental capacity,
experimental fabrication.



