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Khai thac va ing dung phan mém PHET
trong day hoc mon Khoa hoc tw nhién ¢ truong pho thong
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Abstract: Natural science is an experimental science, applying the knowledge they have learned, students
can explain both natural phenomena and a bunk of applications in life, and solve practical and visual
exercises to into general and specific qualities and abilities for students. During the period of innovation
in information technology applications and digital transformation, the application of virtual experiments
from teaching support software is significantly necessary. This article shares an introduction to the PhET
software, exloitating and appicating it in teaching Natural Sciences.
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1. Mé dau

MObi mon hoc sé& ¢6 nhitng dic trung riéng va gitp
hoc sinh hinh thanh nhiing ning lyc, pham chat phu
hop tuy vao qua trinh td chirc hoat dong day hoc cua
giao vién, nhiing phuong phap va k¥ thuét day hoc
ma gido vién sir dung. Trong giai doan ddi méi cong
nghé thong tin, chuyén doi sb thi gido vién ciing co
thé tan dung, khai thac dugc nhitng phin mém ho trg
day hoc mén hoc dé gop phan hinh thanh, phat trién
nhitng nang luc lién quan dén cong nghé thong tin
cho hoc sinh. Song song do viéc khai thac nhitng thi
nghlem 40 tir cac phin mém ciing 1a mot trong nhiing
cach dé nang cao hiéu qua day hoc trong diéu kién
c¢6 nhing thi nghiém chua c6 day du dd dung hodc
thi nghiém that khong hd tro hét nhiing tinh ning
can thiét hodc diéu kién thuc té khong thé tién hanh.
Ddi véi mon Khoa hoc tu nhién, mdi phan mon Vat
li, Hoa hoc, Sinh hoc s& c6 nhitng phan mém riéng
dé hd tro, bai viét nay s& gidi thiéu dén gido vién
cach khai thac mot phan mém hd trg du ca ba phan
moén ciing nhu nhimg wu diém va han ché cia phan
mém so v6i nhimg phan mém chuyén nganh hodc
don nganh._
2. N§i dung nghién ctru
2.1. Thuc trang u’ng dung cong nghé thong tin va
khai thdc phan mém trong day hoc Khoa hoc tw
nhién ¢ trwong pho théng

Qua tim hiéu thyc trang ung dung céng nghé
thong tin va khai thac cac phan mém trong day hoc
Khoa hoc ty nhién (KHTN) ¢ truong phd théng bang
hinh thirc khao sat truc tuyén. Link khao sat: https:/
forms.gle/bP1ps6G2QD3stch47

Pbi tuong khao sat rat da dang va phong phu ca

vé s lugng, ty 1¢ vé& tham nién trong nghé va mén
hoc (theo thong ké ¢ biéu do 2.1) d6i voi gido vién
tham gia khdo sat.
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ung dung CNTT vao day hoc nhu thé nao?”, “Theo
danh gia ca nhan, tan suét thay c6 khai thac va ung
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phong chuyén dong ciia hat phan hoa trong nuéc hay
cac dang vé su chuyén hoa nang lugng, ...

dung CNTT vao day hoc la
nhu thé na0?” Khao sat thu
dugc nhitng két qua rat kha
quan nhu & cac biéu d6 2.2
hogc khi dugc héi vé “Muc
dich cua viéc khai thac,
ung dung CNTT vao day
hoc cua thdy ¢ (néu co)
1a gi?”, ¢6 thé nhan thay,
gido vién da khai thac, img dung cac phan mém va
g dung CNTT trong day hoc & muc do rat thuong
xuyén va thuong xuyén voi muc dich nang cao hiéu
qua day hoc va tich cuc hoé hoat dong nhén thuc cho
hoc sinh. Pa s6 gido vién tim kiém hinh anh va cac
video trén internet dé lam phong pht thém cho bai
giang, mot sd khac sir dung cac tinh ning cua cac
website dé o chire cac hoat dong cho hoc sinh tham
gia nhu: giao nhiém vu ngiu nhién bang wheel of
name hay wordwall, hodc cho hoc sinh tham gia cac
tro choi hoc tap dé chuyén giao nhiém vu hoc tép,
ciing ¢ hodc van dung thong qua cac ing dung nhu
Puzzlemaker, Kahoot, Quizizz, va Scrach.

Riéng vé nhitng phin mém chuyén nganh, hd trg
cac thi nghiém ao hoic hd tro két ndi quan sat vat
mau, mdi mén s& c¢6 nhitng phan mém hodc website
ddc thu riéng. Trong pham vi bai viét nay s& gioi
thiéu vé PhET va mot sd noi dung Gmg dung cua
PhET trong day hoc mon Khoa hoc ty nhién.

2.2. Khai thic va itng dung phin mém PhET trong
16 chirc hoat dpng day hoc mén Khoa hoc tw nhién

a. Gi6i thiéu phin mém PhET

PhET Interactive Simulations la du an do nha
vat ly doat giai Nobel, Carl Wieman sang lap ndm
2001 tai Bai hoc Colorado Boulder voi muc dich tao
ra cac md phong twong tic mién phi thudc linh vuc
Toan va Khoa hoc. Vi hon 100 mé phong, PhET
gitp nguoi hoc hiéu sau sic hon cac khai niém, hién
tuong, dinh luat, ... Cac mo phdong duoc viét béng
Java, Flash hay HTMLS va

Hinh 2.1. Giao dién truy cdp bang tiéng Anh va tiéng Viét ciia PRET

Dia chi truy cap dén PhET link tiéng anh: https.//
phet.colorado.edu

Dia chi truy cap dén PhET link tiéng viét: https.//
phet. colomdo edu/vi
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Hinh 2.2. Thi nghiém mé phong trong PhET cua cac

C6 rat nhiéu phan khac nhau trong kho tai nguyén
ctia PhET c6 thé dung dé hd tro day hoc, gém cac thi
nghiém ao, thi ngiém mo6 phong vé Vat 1i, Hoa hoc,
Toan hoc, Khoa hoc trai dat va Sinh hoc (nhu ¢ hinh
2.2). Trong d6 sb lwong cac phan cia timg phan mén
va sb luong thi nghiém 13 khac nhau. Gido vién co
thé khai thac va su dung vao td chirc day hoc mot
cach phu hop dé ting tinh truc quan ciing nhu nang
cao hi¢u qua day hoc.

Khai thac va ndi dung tmg dung phdn mém PhET
trong day hoc mén KHTN

Mot sb két qua khai thac PhET hd trg hoat dong
day hoc KHTN, bao g6m hinh anh va cac ndi dung
mg dung tuong tmg cho cac chu dé.

Bdng 2.1. Khai thac va noi dung ung dung PhET

tai vé may tinh dé s dung.

Tat ca md phong déu c6 mi
ngudn md. Cac md phong i S ]
trén PhET bao gdm cac linh
vuc nhu Toan, Vat ly, Hoa
hoc, Sinh hoc, Khoa hoc. N6
¢6 thé mo phong quan hé van I
tbc chuyén dong nhiét cua
phan tir khi véi nhiét 4§, mo

Quang
hinh

co thé chay trén web, trong day hoc KHTN
Hinh énh Néi dung ing dung
Thuc hién day hoc phén anh sang,
duong di cua tia sang, sy tao anh va
} tinh chat cua anh cia mot vét qua cac

dung cu quang hoc (cac logi thau
* | kinh va cac loai gwong)

C6 thé thay ddi cac thong sb cua
dung cu quang hoc, khoang céch tir
vat dén dung cu quang hoc dé theo
doi su thay doi tinh chat cta anh, ...
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S6 luong thi nghiém 4o ¢ cac
phan mon, cac phan trong tung
phan mon khong dong déu, diy
da. Khong tang thém cac tinh
nang khac hodc thay d6i mot so
thong tin can thiét (mau sdc trong
phan quang hoc, tinh chat, ...)

Viéc phan nhém cac thi
nghiém chi mang tinh chét twong
doi.

So v6i Crocodile physics,
PhET c6 han ché & mot s6 diém,
vi du trong phan quang hoc,
khong thé ghép cac dung cu
quang hoc thanh h¢ va quan sat
tinh chit, so d6 tao anh qua h¢
quang hoc. Khong thé thay dbi
mau sic hogc tinh chat cia nguon
sang (gom céc tia sng song song,
chum sang song song hay chum
sang phan ky) cling nhu kich
thugc cua chum sang téi nhu
trong Crocodile physics.

Quan sat dugc md phong qua trinh
Ning | chuyén héa giira cdc dang ning luong
lwong: " .| (vi du co nang chuyén héa thanh dién
cac dang nang, dién nang chuyén hoa thanh
va s nhiét nang, ...) hoac cac dang nang
chuyén luong c6 trong dnh sang mat troi, qua
hoa trinh pin mat troi hap thu quang nang
chuyén héa thanh dién nang.
Quan st vi du vé so_luong cua mot
loai va do thi bicu dicn so luong qua
Chon loc | : céac the h¢ va céc yeu to moi truong
tu nhién dnh huong dén so lugng, bao gom
(phan cac yéu to ve di truyen, cac yeu to
phong ve thirc an, diéu thoi tiét hay nhirng
thi dong vat san moi.
nghiém)
So sanh nong d¢ mol cua cua dung
dich c6 luong chat tan khac nhau
voi cac thé tich khac nhau cua dung
dich, khi nao thi dung dich s& dat
Nong d trang thai bao hoa, khi dung dich
mol bao hoa — ncu tang luong chat tan
thi nong d6 mol cua dung dich ciing
khong thay doi.
Cdan - = | Phan ly thuyét, dung dé huéng dan
bang = 3 hoc sinh can bang phuong trinh hoa
phuwong 2 ' hoc, sau do chuyén sang phan game
trinh . thuc hanh, cing co, van dung dudi
phan img = —= T dang tro choi hoc tap.
hoéa hoc

3. Két luan

¢. Uu diém va han ché ciia phan mém PhET

Gido vién c6 the st dung phéi hop PhET va céc
phan mém, tng dung khac dé co thé tan dung t6i da
cac uu diém va khéc phuc nhimg han ché trong tmg
trong timg phan nham néng cao hiéu qua day hoc.

Uu diém ciia PhET:

Hb tro duge hét cac phéan moén trong moén KHTN,
s6 thi nghiém:

- Vatli: 56 - Hod hoc: 30

- Sinh hoc: 7 - Khoa hoc trdi dat: 18

C6 thé thay doi thong sd va quan sat duoc thi
nghiém 4o & dang dong (video) cua cac thi nghiém
trong kho tai nguyen

Khong can cai dat vé mdy tinh, khong tén dung
luong bd nhé may tinh (néu sir dung online) hoic tai
timg video vé luu trén may st dung.

So véi Crocodile physics: PhET hd tro tryc quan
hon & nhiéu khia canh cua quang hoc, dién hoc, co
hoc, ...

Vi du: phin dong dign mét chiéu, co6 mod phong
duogc chiéu dong dién theo quy udc trong mach dién
va chiéu chuyén dong cua cac hat mang dién trong
day dan

phan quang hoc: c6 nhiéu tinh ning hon khi trinh
dién duong di cac tia sang qua cac dung cu quang hoc
hodc c6 thé hién tinh chét ctia anh hay khong.

Han ché ciia PhET:

Day hoc ndi chung, day hoc

Khoa hoc tu nhién va cac mén khoa hoc thuc nghiém
noi riéng, gido vién nén t6 chirc da dang cac hinh thirc
hoc tap, phuong phéap day hoc phong phu hon, cho hoc
sinh tham gia thuc hanh thi nghiém ¢ nhiéu hinh thtc
va muc do khac nhau tuy thudc vao diéu kién co s&
vat chét cua trudong. Trong mot s6 trudng hop, vi diéu
kién khach quan (vé thoi gian thuc hién, nhiing hoa
chit can sir dung, su an toan trong qua trinh lam thi
nghiém, ...) hodc nhitng mé ta thuc té khong du (vé
quy dao chuyen dong cuia cac vat, chuyén dong cta
cac hanh tinh trong thai duong h¢, ...) thi thi nghiém
4o la mét lya chon hop ly. Pay la mét trong nhiing
hinh thire gitip giao vién va hoc sinh khai thac va ing
dung cac phan mém tét hon vao qua trinh day hoc,
phat huy duoc tinh sang tao va gop phan gitp hoc sinh
yéu thich mon hoc hon. Trong gii han, bai viét chi
gidi thi¢u mot s it cac thi nghiém ao trong PhET va
g dung twong tmg vao day hoc. Khai thac hét nhimg
thi nghiém &0 da co6, gido vién s€ co dugc nguén thong
tin, dit liéu doi dao phuc vu day hoc.
Tai liéu tham khio
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