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TOM TAT

Trong Chwong trinh gido duc phé théng 2018, gido duc STEM duwdi hinh thirc day hoc cdc
mon khoa hoc theo bai hoc STEM la hinh thirc phé bién, véi ni dung bam sat chuong trinh, va thyc
hién trong thoi heong quy dinh, nham boi dwéng ndng lwc ddc thii ciia mén hoc. Bai viét trinh bay
bai hoc STEM “Mo6 hinh nha ndi”, dap ung yéu cau can dat vé luc dcf)} Archimedes trong mach noi
dung Khoi lwong riéng va dp sudt, chiwong trinh mén Khoa hoc Ti nhién I6p 8. Trong diéu kién thuc
tién tinh hinh dich Covid, bai hoc duwoc thuc nghiém theo hinh thiec day hoc tryuc tuyén déi véi hoc
sinh lop 8. Mot 56 hoat dong trong bai hoc STEM da duoc diéu chinh do han ché trong 16 chirc hoat
dong, song voi két qua thuc nghiém budc dau cho théy viéc trién khai day hoc mon Khoa hoc Ty
nhién theo hinh thirc bai hoc STEM la mot dinh huong xdy dung bai hoc co y nghia thuc tién va cé
thé dap ung co ban cac muc tiéu nang lyc khoa hoc tw nhién trong bai hoc.

Tir khoa: khoa hoc tu nhién; day hoc truc tuyén; gido duc STEM

1.  Giéi thiéu

Chuong trinh gido duc phd thong 2018 (CTGDPT 2018) theo dinh hudng phat trién
pham chat va ning lyuc tao diéu kién cho hoc sinh (HS) chi dong tham gia kién tao kién thirc
va van dung kién thtrc vao thyc tién (Do et al., 2019). Theo tinh than ctia chuong trinh, gido
vién (GV) linh hoat t6 chirc hoat dong hoc tap cho HS theo cac phuong thirc da dang nham
dat muyc tiéu gido duc. Cong van 3089/BGDDT-GDTrH vé huéng dan thuc hién gido duc
STEM (GD STEM) trong nha trudng trung hoc da chi rd hinh thitc GD STEM ph bién nhat
trong nha truong chinh la td chuc day hoc cac mon khoa hoc theo bai hoc STEM, véi muc
tiéu phat trién ning luc phu hop cho HS (Ministry of Education and Training, 2020). Bai
hoc theo chi dé& STEM (hay bai hoc STEM) 1a qua trinh day hoc duéi su td chuc cua GV,
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HS chu dong thuc hién cic hoat dong hoc tap trong mot khong gian, thoi gian cu thé dé giai
quyét céc van dé thuc tién trén co s& van dung kién thuc, ki nang trong céac linh vuc STEM,
gop phan hinh thanh phat trién phdm chat va ning luc cho HS (Ministry of Education and
Training, 2020). Noi dung bai hoc STEM bam sat chuong trinh moén hoc nhim thuc hién
muc tiéu cua chuong trinh va ddm bao thoi lugng quy dinh. Trong hinh thire day hoc céac
mon khoa hoc theo bai hoc STEM, HS chii dong nghién ciru tai liéu va giai quyét mot vin
dé cy thé nham chiém linh duoc kién thirc thong qua tién trinh bao gdbm 5 hoat dong chinh:
(1) Xdic dinh vin dé; (2) Nghién civu kién thirc nén va dé xudt gidi phdp; (3) Lwa chon gidi
phap; (4) Ché tao mau, thie nghiém va danh gid; (5) Chia sé, thdo ludn va diéu chinh. Trong
khuén kho thoi lugng chwong trinh, tit ca cac budc trong tién trinh day hoc c6 thé khong
duoc hoan thién, do do hoat dong 4 ché tao va hoat dong 5 co thé linh hoat trong hodc ngoai
16p hoc tuy diéu kién thuc tién. Viéc trién khai day hoc mon Khoa hoc Ty nhién (KHTN)
theo phuong thirc GD STEM dé phat trién nang luc KHTN 1a mot hudng nghién ciru dugc
quan tam (Nguyen et al., 2019). Mach ndi dung Ning lugng va sy bién doi trong chuong
trinh khoa hoc tu nhién khoi 16p 8 bao gém mot s6 nodi dung nhu lyc va chuyén dong; khéi
luong riéng va ap suat, dién... déu 1a nhitng ndi dung cé su gan két va gan giii véi doi séng,
thun loi cho viéc trién khai cac bai hoc STEM (Ministry of Education and Training, 2018).

Trong thoi gian vira qua, tinh hinh dich bénh Covid d4 anh huong dén qua trinh t6
chure day hoc truc tiép, va hinh thtrc hoc tap co su chuyén dich sang hoc tép truc tuyén.
Théang 3/2021, B Gido duc va Bao tao da chinh thitc dua ra Thong tu 09/2021/TT-BGDDT
quy dinh vé quan 1i va t6 chtrc day hoc truc tuyén trong cac co sé gido duc. Vi su phat trién
khong ngimg ctia cong nghé thong tin, ngay cang c6 nhiéu nhiing nén tang t6 chirc va hd tro
viéc day hoc truc tuyén. Nam hoc 2021, B6 Giao duc va Pao tao cung iy ban nhan dan cac
dia phuong da c6 nhiéu chi dao, huéng dan bang cong van, tap huan dé diéu chinh, thay d6i
kip thoi cho phu hop véi viée day hoc online. Trong didu kién d6, chung t6i da dé xuat diéu
chinh ké hoach day hoc bai hoc STEM “Mb hinh nha ndi” trong mén KHTN 16p 8 theo hinh
thire truc tuyén, nham muc tiéu giup HS dat dugc cac nang luc KHTN trong bai hoc nay.
Bai béo trinh bay y tudng chu dé, mot vai dé xuét da thuc hién trong day hoc truc tuyén va
két qua thuc nghiém budc dau. Tuy c6 nhitng han ché nhit dinh, song nhiing két qua budc
dau cling phan anh duoc ¥ nghia cua viée gin viée hoc tip ciia HS véi cc van dé thuc tién
thong qua dinh huéng gido duc STEM.

Nghién ctru duoc thye hién nhim muc tiéu thiét ké bai hoc STEM “M6 hinh nha ndi”
v6i mot s6 dinh hudng diéu chinh trong t6 chirc hoat dong, phdi hop nén tang cong nghé
thong tin dé trién khai day hoc theo hinh thirc tryc tuyén. Trong qua trinh t6 chirc thuc
nghiém, dir liéu va két qua nghién ciru dugc ghi nhan thong qua quan sat cac biéu hién cia
HS, ghi hinh dé phan tich dién bién budi hoc, va cac san phém hoc tap cua HS trén nén tang
tryc tuyén.
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2. No¢i dung nghién ciru
2.1. Bai hoc STEM “Mb hinh nha néi” theo dinh huwéng day hoc triee tuyén
2.1.1. M6 ta nhiém vu hoc tdp

HS thyc hién thiét ké mo hinh hé théng phao cho ngdi nha ving i dap tmg cac yéu
cau: (1) hé thong givip ngdi nha cé dién tich san 30x30 (cm?) véi tong khoi lwong 2 kg noi
trén mdt mede; (2) dam bdo nwée khdng tran vao nha; (3) siv dung nguyén liéu tiét kiém nhdt
c6 thé. Hai nguyén lidu chinh dé lya chon sir dung 1a chai réng c6 thé tich 250 ml va qua
bong ban ¢6 dudng kinh 5 cm (Hinh 1), v6i khi luong ctia chai nude va bong rat nhe so voi
khéi lwong ctia ngdi nha.

_______ (1) Chai réng thé
- Mat san vuéng Nguyén ligu tich 250ml

a,..,._!h) 30 em ta_—_‘:ﬁ)

W

(2) Qua bong ban
oo dudng kinh 5cm

30cm
Hinh 1. M6 td van dé can gidi quyét
Dé thyuc hién nhiém vy, HS can tim hiéu cac kién thire vé luc déy Archimedes, va diéu
kién dé mot vat ndi trén mat thoang chét long. HS s€ van dung kién thirc dé giai quyét cau
hoi cu thé “Lam thé nao dé xac dinh duoc sb luong chai nudc hodc qua bong ban can sir
dung dé lam nha ndi duoc trén mat nudc?”,
- Khi ngéi nha dugc gan hé théng phao va c6 nude lii thi ngdi nha s& chiu tac dung cua lyc day
Archimedes cho nudc tac dung 1én, va xem nhur trong lwong riéng ciia nuéc lii bang trong lwong
riéng ciia nudc B dne = 10.000 N/m?
- Dé ngéi nha néi trén mdt nueée thi Fa = P
+ Nude khong bi tran vio nha, nén luc diy Archimedes phai do phan phao chim hoan toan dudi
nudc géy ra Fa= dnuoc. Vphao )
+ Khoi luong phao khong dang ké so véi ngbi nha > P =2.10 = 20N
Nhu vay, Fy = dyc. Vpnao = P = 20N © Vppgo = o= = 0,002 m® = 2 dm?
Vay hé théng phao can lip dit phai c6 thé tich tdi thiéu 1a 2 dm? (2 lit)
* Phwong dn 1. Sir dung chai nhwa rong
Thé tich mdi chai nudc: Vo = 250 ml = 0,25 dm?
S6 chai nudc t6i thiéu can dung: Vpnao/Vo = 2/0,25 = 8 chai
<{IITETIT>
I
A \=<AUTIESTTTE=
<{ITEST>-
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> 4
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Hinh 2. Minh hoa ban thiét ké hé thong phao
* Phuwong an 2. Str dung qud bong ban
Thé tich mdi qué bong c6 duong kinh 5 cm: Vo = 0,0654 dm?®
S6 qua bong can ding: Vpnao/Vo = 2/0,0654 = 31 qua bong
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Thong qua gidi quyét van dé cu the nay, HS s& hiéu va cung c6 dugc sau hon kién thirc

ve luc day Archimedes ciling nhu sy ndi cia mét vat.

2.1.2. Muc tiéu bai hoc

Bai hoc dugc td chirc nham dat duge cac muc tiéu cu thé vé nang lyuc KHTN trong

mach ndi dung Khoi lugng riéng va ap suat, cu thé ndi dung va muc tiéu dugc trinh bay trong

Bang 1.

Bdng 1. Noi dung kién thirc va muc tiéu bai hoc STEM “Mb hinh nha ndi”

Noi dung Kién thirc

Muc tiéu bai hoc

- Luc day Archimedes: Vat nhing trong chat 1ong
chiu tac dung mot luc ddy Archimedes hudng
thing dung lén trén.
- P06 16n cua luc déy Archimedes tac dung 1€n vat
nhiing trong chat 1ong bang trong lwong cia phan
chat 1ong bi vat chiém chd.

F/.\ =dV
d 14 trong luong riéng cua chit long.
V 1a thé tich phan chét 16ng bi chiém chd.
- Su n6i: Mot vat trong chat 1ong chiu tic dung
cua trong luc P va luc d'?iy Archimedes Fa. Hali
lwc nay cung phwong nhung nguoc chiéu.
+ Vat ndi 1én khi Fa > P
+ Vit lo limg trong chét 1ong khi Fa = P
+ Vat chim xuéng khi Fa < P
- Khi vat dd ndi trén mat thoang cta chét 16ng thi
trong lwong P cia né sé bang lwc day
Archimedes, trong do Fa=d.V, voi Vla phdn thé
tich vat chim trong nuoc.

Nang luc

Nang lwe khoa hoc tw nhién

- Néu duoc tac dung cua chit 1ong 1én vat dat
trong chét 1ong boi luc diy Archimedes.

- Trinh bay dugc diéu kién ndi ciia mot vat
trong mot chét 1ong nhat dinh.

- Van dung tinh duoc luc diy Archimedes tac
dung 1én mot vat trong chét 16ng.

- Thiét ké dugc hé thong phao dé lam mé hinh
nha nbi dap tng duoc yéu cau duoc dit ra.
Nang lwc chung

- Lam viéc nhom dé dé xuét giai phap thiét ké
ché tao san phdm phu hop voi yéu cau.

Phim chit

- Trach nhiém, tich cuc trao doi, dong gop y
kién c4 nhan khi thyc hién nhi¢m vu thiét ké,
ché tao va thir nghiém hé théng phao lam mo
hinh nha noi.

2.1.3.Binh huong diéu chinh ké hoach day hoc theo hinh thirc day hoc truc tuyéen

Trong diéu kién tryc tuyén, viéc day hoc bai hoc STEM gip tré ngai dang ké trong
hoat dong thyc hanh. Mot s6 diéu chinh hoat dong hoc va két hop cong cu cong nghé thong
tin dugc dé xuét nhu sau:

- Céac hoat dong thao luan nhém dugce tién hanh trong cac phong hop nhé, phong nhom
trén hé thong MSTeams, Zoom, hodc nén tang day hoc tuong tw. GV cung cip yéu ciu cu
thé voi nhitng tai liéu hudng dan pht hop dé HS c6 thé thyc hién thao ludn va trinh bay két
qué trén mot s6 phuong tién cong nghé thong tin sao cho hiéu qua.

- Két qua lam viéc c4 nhan hodc lam viéc nhom dugce chuyén sang thyc hién trén cac
mg dung hd tro trinh bay nhu Padlet, JamBoard, GG docs... hoic HS thuyét trinh truc tiép
bang chia sé man hinh (Hinh 3).
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- Hoat dong thyc hién san phém, md hinh dugc gian lugc trong tién trinh bai hoc STEM
va ¢ thé chuyén hoat dong nay sang tiét hoat dong trai nghiém hodc hoat dong theo chuyén
d@ khi hoc sinh quay tré lai hoc truc tiép & truong. Diéu nay ciing phu hop véi dinh huéng
trién khai hoat dong gido duc STEM tai trudng trung hoc theo cong van 3089, hoat dong trai
nghiém uu tién cac hoat dong lién quan, hoat dong tiép ndi mirc van dung (thiét Kké, thu
nghiém, thao ludn va chinh stra) cua céc hoat dong trong bai hoc STEM.

Fost link famboard in Podler.

Hinh 3. Mot s6 nén tang cong nghé théng tin
c6 thé sir dung dé 16 chirc hoat dong cho HS trong 16 chirc day hoc truc tuyén
2.1.4.Tién trinh hoat dong trién khai bai hoc STEM
Bing 4. Tong qudt ké hoach bai day “Md hinh nha ndi”trén nén tang day hoc triec tuyén

Noi dung San phim
hoat dong hoc tip
Hoat déng 1. X4c dinh véan dé
HS xac dinh nhiém

Cong cu 2
. p To chirc thwe hién
truc tuyen

MS-Teams (hodc Ban ghi chii cia GV dat van dé thong qua video li

Zoom) vu thiét ké mé hinh HS vé nhiém vu lut & Hoa Binh
nha ndi, véi cac yéu  thiét ké va ché tao HS nhan xét vé ¥ nghia cua nha
ciu cu thé hé thdng phao dé phao trong thuc té, trao dbi thao
lam md hinh nha luin vé van dé tim hiéu nha phao
nbéi v6i cac yéu GV gi6i thiéu nhiém vu can thyc
cau cu thé hién
Hoat déng 2: Nghién ciru kién thirc nén
MS-Teams — HSnghiénciukién Bai lam két qua GV yéu cau HS tim hiéu kién thirc
phan chia phong thic  lyc  ddy thio luan nhoém thong qua mot sé cau hoi dinh

hop theo nhém Archimedes, sy ndi  trén Padlet huéng.
Padlet — trinh cua vat va diéu kién HS béo c4o trinh bay két qua da
bay két qua vat ndi trén mat thao luan

thoang chét long

GV tong két mot s6 diém quan
trong trong kién thirc, két ndi voi
véan dé thiét ké hé thong phao dé
chuan bi cho HS thyc hién thiét ké

Hoat dong 3: Pé xuit giai phap
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Padlet — cung HS thao luan cach Y tudng trao d6i HS véan dung kién thirc di tim hicu
cap tai lidu tinh toan sb lwong ctia nhom, ban dé dé& xuit y tuong thiét ké he
huéng din, hd nguyén lidu tdi thiét ké dé xuét théng phao st dung chai nhua rdng
tro thiéu can thiét, va hodc qua bdéng ban. HS trinh bay
Zalo, Messenger, cach lip dat hé két qua trén ung dung cong nghé
GG classroom - thdng thong tin phu hop, do HS tu lya
HS trao ddi chon

ngoai gio hoc

Canva,

Jamboard, Slide
- trinh bay két
qua

Hoat dong 4: Bso cdo ban thiét ké va tong két
HS trinh ban thiét Bang tinh toan s6 HS trinh bay ban thiét ké voi cac
MS-Teams (hodc ké mo hinh nha ndi luong chai nudc ndi dung: 1dp luan xac dinh $6
Zoom) HS va GV trao d6i hodc qua bong tdi lugng nguyén lidu chinh can su

va tong két cac noi  thiéu can dung dung, cach bd tri lap dat hé thong
dung quan trong Ban thiét ké mo phao véi hinh v& minh hoa phii hop
hinh nha ndi GV va HS trao d6i, nhan xét va
tdng két bai hoc STEM
2.2.  Thwce nghigm sw pham bai hoc STEM “M&é hinh nha noi”
2.2.1. Boi twong va tién trinh thuc nghiém
Nghién ctru thuc nghiém su pham dugc thuc hién ¢ 2 16p thudc 2 truong THCS tai
Thanh phé H6 Chi Minh. Mdi 16p dugc thuc nghiém véi thoi luong 2 tiét hoc mdi tiét hoc
45 phut, phu hop khung chuong trinh (Hinh 4). Theo thong tin dugc cung cip vé nang luc
hoc tip mon KHTN tir GV phu trach thi HS 2 16p ¢6 mic d6 nhu nhau, do d6 mau thuc
nghi¢m khong c6 su phan bi¢t dang ké. HS lam viéc theo nhom, véi sb lugng 3-5 em moi

nhém, véi tong cong 13 nhém.

HP 1 — Xéc dinh yéu ciu thiétké
HS xem video, ghi nhan van d¢, nhin nhiém vu.

=
HD 2 — Nghién ciru kién thirc nén ol
HS doc SGK, thao luan va tra 16i ciu hoi trén padlet
HD 3 — Dé xuit giai phap
HS dé xuiit ¥ trong thiétké hé thong phao: xéc dinh sb lugng S‘
nguyén vat liéu va cich bé tri =
HD 4 — Bio cdo va tong két 4
HS béo cdo vé ban thiét k&, thao luan va chinh sira (e

Hinh 4. Tién trinh té chirc day hoc thic nghiém sw pham
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2.2.2. Két qua va thao ludn

Hoat dong 1. Xac dinh vin dé

Véi sy dan dét ciia GV sau khi xem video vé nha phao, da s6 HS déu ghi nhan dugc
nhiém vu 14 thiét ké hé théng phao cho nha ndi & vung lii lut. Tir nhiém vu da dé xudt, khi
dugc yéu cau dé xuit cac ndi dung can nghién ciru, cac em chua néu rd duge cu thé cac ndi
dung can tim hiéu 1 1am sao nha ndi, 1am sao biét dugc sb lugng nguyén liéu chai hay qua
bong can sir dung. HS dé xuat mot s6 ¥ can phai tim hiéu dé giai quyét nhiém vu nhu cdn
tim hiéu thé tich ciia nha, can biét trong lwong riéng ciia nwée li... Cac y kién nay cho thiy
HS c6 thé da c6 mot s6 nhan thirc hodic suy nghi vé su ndi cua vat trong nudc, hodc la vé luc
day Archimedes, nhung kién thirc chua hé thong.

Hoat dong 2. Nghién ciru Kkién thirc nén

HS duoc phan vao cac phong hop theo nhom cung tim hiéu kién thic vé luc day
Archimedes va diéu kién dé vat ndi trén mat thoang chat 1ong. Noi dung cac cau hoi goi ¥
dugc GV cung cap trén padlet dé HS cung thao luan va trinh bay két qua tim hiéu. HS kha
quen thudc véi khai niém lyc déy Archimedes nén cac em lam viéc tuong ddi nhanh chong
va déu trinh bay duoc két qua. Nhin chung, thong tin tir qué trinh thao luan va bai lam trén
padlet cho thy hau hét HS d néu duoc cong thirc lyc ddy Archimedes. Trong d6, 12/13
nhém da néu rd dugce luc ddy phy thude vao trong lugng riéng ciia chat 1ong va phan thé tich
chat Iong bi vt chiém chd. Két qua nay cho thiy véi cau hoi vé luc day Archimedes, HS c6
thé d& dang ghi nhan qua tai liéu doc. Viéc HS hiéu va van dung ding s& dugc cing c¢b va
nhén manh hon & cac hoat dong sau dé khi HS vén dung trong bai toan thuc té. Riéng mot
nhém HS con lai thi trinh bay rang “Luc ddy Archimedes phu thudc vao trong luong riéng
ctia chat 1ong, thé tich ctia vat bi nhiing, khéi lugng riéng ciia chét 1ong”. Pay ciing 1 nhom
HS khong tich cuc trong 16p hoc va két qua ghi hinh hoat dong nhom ciing cho thiy, cic em
hau nhu khong tim hiéu va trao d6i 1an nhau. Bai 1am nay c6 thé duoc trinh bay boi mot em
HS bat ki trong nhém, do d6 chwa chinh xAc.

O céu hoi thir 2 vé diéu kién dé mot vat ndi trén bé mit chat 1ong, da phan HS tra 10
chua hoan toan chinh xac. Vi cau héi dat ra, HS chua hiéu “ndi trén bé mat chat long” la
nhu thé nao, do d6 HS s& khong hinh dung duoc y chinh ciia cau hoi. Ngoai ra, HS di tim
thong tin tir Internet va dé cap dén trong luong riéng ma khong lién hé vai kién thic vé luc
day Archimedes. Piéu nay cho thdy, GV nén chu y xdy dung yéu cau tim hiéu kién thirc
trong su lién két v6i van dé va dat ra nhiém vu rd rang hon cho HS. Chéng han, GV ¢6 thé
yéu cau HS phan tich luc va cach xac dinh lyc ddy Archimesdes trong trudng hop nha néi ¢
Quéng Binh, v&i hinh anh ngdi nha dang ndi can bang, 6n dinh trén mat nude. Nhu vay,
nhiém vy tim hiéu kién thirc cu thé hoa hon va gin voi van dé can giai quyét s& giap HS hiéu
1& va van dung tdt kién thirc ¢ hoat dong tiép theo.
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Hoat dong 3. D¢ xuit giai phap

GV yéu cau HS dé xuat giai phap hé thong phao, vi 2 ndi dung chinh can giai quyét:
(1) 1ap ludn dé xac dinh dugc sb lugng nguyén vat lidu (chai nhwa hodc qua bong ban) can
sir dung; (2) cach lap dit hé théng phao vao ngdi nha. GV hd trg dinh hudng HS thyc hién
thiét ké thong hé thdng cdu hoéi goi ¥ (Hinh 5).

Pé nha cd thé ndi dugce, ching ta can quan tdm dén cac dai lugng nac? -
Can phai cé diéu kién gi dé nha néi dugc trén mat nuéc?

Trong lugng clia ngdi nha la bao nhiéu?

Phan nao cla ngdi nha sé chim trong nudc khi nha ndi trén mat nudc?

S6 lugng nguyen liéu (chai nhira hodc qua béng) ti thiéu can dling |1a bao nhiéu
dé dam bao tiét kiém nhat?

Vi s6 lugng nguyén liéu da xac dinh, can gan vao nha nhu thé nao? (Luu y mat
san hinh vudng kich thurdc 30em x 30cm)

Lam thé& nao dé ¢é dinh phao ndi (dan keo, dung day quan, dung ghim cd
dinh...)?

Hinh 5. Gido vién hé thong cdu héi dinh huéng thiét ké cho hoc sinh

Theo phan tich dién bién, hau hét cac nhom déu tich cuc tham gia thao luan dé duara
giai phap “dé nha noi thi diéu kién luc ddy Fa phai ¢t 16n hon P phai khong?” hay“bay gio
can phai tinh lyc ddy Archimedes tac dung 1én toan ngdi nha”, dé dat cau hoi “thé tich V
chinh 1a thé tich cac qua bong” hay “thé tich V chinh 1a thé tich phao”. Két qua phan tich
bang ghi hinh hoat dong nhom va ban thiét ké cho thay, 7/13 nhom HS xac nhan diéu kién
dé nha ndi trén mat nudce 1a Fa = P. Cac nhoém HS con lai thi xac dinh diéu kién 1a luc déy
16n hon hodc bang trong lwong cta ngdi nha. Pay 1a thong tin GV ¢o thé yéu cau HS trinh
bay va giai thich dé nhan manh va lam rd hon kién thuc vé sy ndi va diéu kién vat ndi trén
bé mat thoang chét long. Bén canh do, mot s6 HS gap kho khan nhan ra thé tich V trong
cong thirc luc ddy Archimedes chinh 14 thé tich cua hé thong phao, mic du trong cau hoi
dinh hudng da c6 dé cap “Phan ndo ciia ngdi nha s& chim trong nudc khi nha ndi trén mit
nuéc?”. Piéu nay cling phut hop véi phan tich ¢ hoat dong 2 khi HS tim hiéu vé diéu kién dé
mot vat noi 6n dinh trén mat thoang chét long. Viéc diéu chinh nhiém vu tim hiéu kién thitrc
nhu dé xuét ¢ trén s& hd tro duoc phan nao kho khin nay caa HS.

Thue té, khi HS gip kho khin tré ngai ndy, GV di c6 hd tro kip thoi dé dan dat cac
em hiéu duoc van dé. HS 1ap luan giai quyét vin dé tim sé luong nguyén vat liéu theo hai
huéng. Theo huéng thtr nhit, cac em ty suy lun tir yéu cau nha ndi trén mat nude rdi lip
dan cac thong tin can tim vao (Hinh 6a). Huéng tht hai, cac nhom 1an luot tra 1oi cau hoi
goi ¥ cia GV dé thao luan va giai quyét van dé (hinh 6b). Két qua ban thiét ké phan 4nh HS
hiéu duoc su xuét hién cia luc déy, cong thue cua luc déy Archimedes, dap ing muc tiéu
quan trong dau tién ctia bai hoc. Bén canh d6, phan 1ap luan ciing cho thdy hau hét cac nhom
déu van dung duogc cac kién thirc vé luc diy Archimedes va diéu kién noi dé giai quyét van
dé thuc tién, thong qua d6 gop phan khac sau kién thirc bai hoc d6i véi HS.
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- B ddn vi:
10 000 N/im® = 0,01 Nfem?
Note: 1ml=1¢m?
* P = 10m = 20N (20kg 14 tdng khiii ludng cla bong vé nha)
* Guoi b 4 iiing 56 banh
+ Fa=dV (d: trong Iugng riéng cla nude, V: thé tich clia t8ng 38 béng ¢&n cb)
Fa=0,01 = 65.4b

Tap 19, 86 12 (2022): 1989-2001

Lap luén: D& nha cb thé ndi frén mat nudc, trong lugng clia nha can phai bAng véi

Iyic ddy Ac-si-met tac dung 18n cén nha.

=> P = Fa = d"v (vdi d Ia trong Iudng riéng cla nude, va v 1a thé tich cla phao)
Ta co: Trong lugng P cla cannha la: P = 10M = 10"2 =20 N.

Lai co: Trong lugng riéng cla nudc |a: d = 10000 N/m*3.

=> 20 = 10000%v

» Vi vt ndi rén mat nude nén 2 luc bang nhau ==y = 20110000

=> P =Fa (= 20N) =y = 241003 (mh3).
<=>20=0,01 % 65,4b =y = 2000 cm™3 = 2000 ml.
<=>20 =0,654b Vay: thé tich ciia phao 1a; 2000 ml.
<=>20/0,654 = b Ma 1 chai nhua ¢6 thé tich 13 260 mi.
=31=b o Suy ra: s6 Iiong chai ti thidu cin ding la: 2000/250 = 8 (chai nhua).
==> Can 31 qud bdng ban dé lam cho nha ndi lén
(Hinh 6a)
e Cau3: P " e
Cau 1 e -~ an '
Sumamas BTSNV =20/10 m ool B "‘
g chenhb Cha e hé tich 000 = s -
Ay Ac -l - okt A oEe L as 20/10 000 ~
pdi: 25ml = 14000 F Ay oue OV =
. Ta biét trong lugng riéng
@ ctia nuéc 1a 10000N/m3 100001/3000=2.5(0)
Trong lugng: Emnchmugnmit | | asnangchnaong it
2kg * 10 = 20N UE (thE tich phiin 20/10 000
(Cén nha c6 :"_‘ lang m"“' ?&W'TGM won L3p ludin: Vi gé 1&m chia lge ddy = Ta cé 568 lugng
khéi | Trong iy J Ac-si-mét bang trong lugng cia chai nhyfa cin ding
Long .‘;.‘;.""m‘::‘ SIEIIERAT vit(f = P) 14 8 chai vi 20/2.5-8
D3&i don vi 65,4 ml = 0.0000654m3 Cau 5:
(Hinh 6b)

Hinh 6. Két qua ldp ludn sé heong nguyén vit liéu ciia 4 nhém hoc sinh
Véi yéu cau thir 2 vé y tudng bd tri lip dat hé thong phao trong ban thiét ké, HS thé
hién nhiéu y tudng da dang. quan tam dén sd luong tdi da ma mat san c6 thé chaa dugc,
cling nhu 1am 16 cach thirc dé bd tri va lap dat hé thong phao (hinh 7). Piéu nay cho thidy HS
ngoai viéc van dung kién thirc khoa hoc vé lyc day Archimedes dé giai quyét van dé tim sd
luong nguyén vat liéu thi ciing c6 nhiéu ¥ tudng trong viéc bd tri thiét ké hé thdng phao.

Céach thirc gan béng ban vao nha

nGi tao thanh hé théng phao: Dé xuat cach thirc gan phao cua nhém:

Vi duding kinh cia méi qua béng ban |a
S5cm => gdn vao canh san nha ta s&
dugc 31 : 5 =6 qua béng cho mbi canh

=> Gan hét 4 canh san nha ta con
31-24=7qua bong

900 : 7 =150cmn2
ma dudng kinh béng ban bang 5cm
=> M&i 150cmA2 gan 1 qua béng ban vao san
nha, ta sé gén dugc vira di sé bong.

Hinh 7. Két qua ldp ludn dé bo tri cdc qua béng ban lam hé thong phao noi
Hoat dong 4. Bho cdo bén thiét ké va tong két
Trong hoat ddng nay, HS chia s¢ vé ban thiét ké, thong qua d6 boc 16 cac kién thirc da
chiém linh. Nhin chung, HS c6 thé trinh bay tu tin, thé hién dugc hai ndi dung quan trong
theo yéu cau 14 1ap luan tinh toan sb luong nguyén liéu va cach bd tri 1ap dat. Mot nhém HS
khi trinh bay vé giai phap phao bang chai nhya di dé cap V trong cong thirc lyc day 1a thé
tich nha. Nhu phan tich & hoat dong 2 va 3, dy la van dé nham 13n HS c6 thé mic phai va
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can duoc giai thich, 1am 1. Khi GV trao ddi, cac HS khac trong 16p tra 161 dugc “khi nha
ndi trén mit nudc, V trong cong thirc Fa 13 thé tich cta phao vi phao méi 14 phan chim
trong nudce”.

Trong cac thiét ké, mot vai nhom HS da thiét lap diéu kién dé nha ndi duoc 1a luc déy
phai 16n hon hoic bing trong lugng ngdi nha (Fa > P). Song, cac em 1ap ludn véi suy nghi
rang lyc ddy phai 16n hon thi méi ¢6 thé ndi 1én dugc, tic 13 cac em chua chi ¥ can than
diéu kién 13 nha nbi hoan toan trén mit nudc dé khong bi nude tran vao. Khi GV dit van dé
su phi hop cua diéu kién nay, mot vai HS di néu suy nghi chua ddng ¥, ching han mot em
da 1i giai “Con nghi chi bang thoi, néu Fa 16n hon thi nha no s& chay tir dui 1én trén, con
nha thi phai ndi trén mat nudce”. Cac ¥ kién ciia HS cho thay mot vai em HS vin con ban
khoin chwa hinh dung rd vé hinh anh nha trén mit nudc, tuy nhién da sé HS ciing d3 hiéu
dugc diéu kién dé vat ndi trén mit thoang chét long. GV khing dinh dé HS hiéu rd 1 nha
ndi 6n dinh trén mat nude thi Fa =P, va thé tich chim trong nudc chinh la thé tich cua phao.

o S v=20/10 hiét k& hé théng phao Béng mn.i" ._—-.\
%’ &a 000 = i tich sin 30038 fom) i "\ R
e = 20/10 000 (Y

Mét Idip sting ban keo

Mat san

B hec bl sicesl- et Dién tich san nha: 30 x 30 = 900 cm”
d= khdi lugng riéng (nwac) :
. . "4
V- thé tich tit cd qua bong 5x5=25cm
900 /25 = 36
DE cin nha ¢6 thé ndilén bé mat nwécthiFa = P maP - 20N - 2000g =1 < 36 (s0'qua bong toi da)
- Fa > 2000g =1 = 31 (s& qud ti thiéu)

Cong thirc tinh Fa=V*d=V*1g/on’

V =n (s6 bong ban) » V1 (thé tich 1 béng ban) = n + 65.4 e’

Dét cong thive cho n bong ban: (65.4xn)x1 > 2000 g

n=30.58103976- n=31quabong

Hinh 8. Kér qua ban thiét ké hoan thién ciia 2 nhém sir dung qua béng ban
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NHA PHAO cHONG LU JIIEIR 1Y T ST

- Thé tich chai mutdec: 250ml = 0,00025m3

- Lyfc ddy Acsimet tac dung 1én chai khi

nhin chim trong nudc:
E,=d.V=0,00025.10000=2,5N

- D& vit ndi va ditng yén trén mit nudc, s

chai nuide t8i thiéu cin diing:
20:2,5=8 (chai)

CAC PAl LUONG CAN QUAN TAM :

Gl = d: Trong lugng riéng cda vt (N/m3)
@ y * V:Thé tich chét long bi chiém ché (m3)

* Fp :Lucddy Acsimet (N)

o Fa=d V(N \Y
+ Puatonato ligw can aw dung

CAC BUJC TiNH TOAN CAN THIET :

= Tinh trong lugng cua ngdinha : f; ]
-Tacom=2kg I I \-X
- P=mx10=2x10=20 N - =

==> iy trong lugng ngdi nha la : 20N. = | i t'—l ) Keodin
==> V4 d& ngdi nha c6 thé ndi trén mit nudc thi Luc ddy I Bia ciing Tim gb

. Diy thun ban 1d
- 30X30CM  Chai nuéic 250ml
Tacd: 250mi = 250em” L s ckai
3 -
250cm’ =25:1000000=2,5x 16* m® - -
Trong lugng riéng cia nudc = 10 000 N/m® M6 phong san phd

Acsimet cdn thiét phai >20N

-
: =~ an thiet ke
* Véy luc ddy Acsimet tac dung lén mdt chaila: ; 0
* R =dV=10000x25x10" =2,5N Ban vé 2 mit
*» Véy téng chai nudc cdn ding 1 : i clia san phim
* 20:2,5=8(chai)
o o =
THIET 14.5cm -
WE el I et
MO E— §
PHONG | N W 4 J 009 i g
chal e, S
NHA | N . £
PHAD ay i phaa. 1+
Thidit ké 1 ) Thidt ké 2 Mo phong san phdr
* B1: Chia diy sbn i ra b 4 phin bllng ® B Chia by wles v ra e 4 phdin bling
CAC nhau. nhaw
® B2 Phiin b el ol e O el v bl 8 B2 P b e chal ridc  ciic v B nhar
Bl..l'dl: kich thuc trén dual tri phd cach ddu L8
GAM s QU3 £ Y PUOC vl e canh s * 85 Ducidiy s4n nha 34 phil thidt il oo 2 vy
PHRO sannba e oot et & v i bumg dng vl vi richd Bal'l ve day
* B Dual diy £80 nud 54 phali thidit b co It e chal rudc. - a2
VAD cic ot B dvitritumging val v trichd | = B Ding dily thing chéing mutic, chéing san pharn
NHA 3t Ce i PO Chay, Chéng it £0¢ CHs i o i e
* Bd: Ding dily thimg chdng nute. ching ot duel diy sdn nhd.
PHRO chaly, chding muc cot chal e val ndl cac
cOt duadi diy s nhd

Hinh 9. Két qua ban thiét ké hoan thién ciia 2 nhém sir dung chai nwéc rong

Nhin chung, trong qua trinh tham gia bai hoc STEM, da s6 cac nhém HS déu biéu hién
tich cuc tim hiéu kién thirc, thao luan va dé xuat giai phap cho viéc thiét ké. Vi cac muc
tiéu cua bai hoc vé nang luc khoa hoc ty nhién lién quan dén kién thtc vé luc déy
Archimedes, cac biéu hién da phan tich v&i két qua san phdm hoc tap (cac cau tra 11 va ban
thiét ké) cho thdy HS d3 c6 qué trinh hiéu va van dung cong thirc luc day va diéu kién dé
mot vt noi trén mat thoang chét 16ng vao bai toan thyc tién cu thé. Bai hoc STEM trén nén
tang truc tuyén nén bi han ché hoat dong thuc hanh, cling nhu pha ché tao san phém, song
dinh huéng hoan toan c6 thé tao himg thu dé HS tiép tuc thuc hién thir nghiém & nha. Ching
han, c6 mdt nhém HS di thé hién sy thich thi v&i chi dé khi tu thue hién mot mé hinh san
pham mau tai nha, tuy rdng san phim van con han ché va chua thé hién dung ban thiét ké
(Hinh 10).
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Hinh 10. San phcfm mau hoc sinh tu thue hién tai nha

Bén canh d6, mot sb kho khin van con gip phai trong qua trinh tim hiéu, lién quan dén
viéc td churc hoat dong cua GV nhu da thao luan va qua trinh lam vi¢c trén nén tang tryc
tuyén. Hoat dong nhom trén nén tang truc tuyén ciing gip phai nhimg khé khin va bat loi vi
GV kho theo doi dugce toan bo qué trinh hoat dong cua HS dé co nhiing hd tro kip thoi va
pht hop. Mot s6 nhom 6 tinh trang 13 hau nhu khong thao luan, con c6 nhom thi 1am nhanh
chong va trao doi chuyén riéng. Hoat dong truc tuyén nén HS c6 két hop tim hiéu thong tin
tir Internet. Mot s6 nhom HS thao luan nhung khéng thyc hién chia sé man hinh dé ciing 1am
viéc nén kha 1a han ché.

3. Kétluan

Trong bai bao nay, chung t6i di trinh bay nghién ciru xay dung ké hoach bai day STEM
“Mb hinh nha n6i” dé dap ing mot sd yéu cau can dat trong chuong trinh mén Khoa hoc Ty
nhién 16p 8. Trong diéu kién day hoc truc tuyén, chung t61 thyc hién diéu chinh mot vai hoat
ddng trong tién trinh day hoc, déng thoi phdi hop mot sé cong cu day hoc truc tuyén dé ké
hoach phu hop trién khai. Két qua thuc nghiém budc dau cho thay, HS ¢ biéu hién tham
gia tich cuc dé giai quyét van dé thuc tién, qua d6 cing ¢ va khic sau kién thic, dap ung
dat dugc muc ti€u bai hoc. Bén canh d6 thuc nghiém ciing cho théy mdt s6 diém han ché
cling nhu kho khin trong qua trinh day hoc truc tuyén bai hoc STEM “Mo hinh nha ndi”.

< Tuyén bé vé quyén lgi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

In the 2018 General Education Curriculum, STEM education based on STEM lessons is
encouraged. These lessons will havecontent and time as prescribed in the curriculum to develop
relevant competences for students. This article presents a STEM lesson of “Floating house model”,
which meets the requirements of Archimedes’ thrust, part of Density and Pressure, Grade 8 Natural
Science. Due to the Covid epidemic, the lesson was conducted online for 8th-graders. Some activities
in the STEM lesson were adjusted to be appropriate for online teaching. The results show that science
teaching in the form of STEM lessons allowed students become acquainted with practical issues and
develop the required competence for natural science.

Keywords: natural sciesnce; online teaching; STEM education
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