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PE XUAT GIAI PHAP SU DUNG HIEU QUA MO PHONG
PhET TRONG DAY HOC KHOA HOC TU NHIEN O
TRUNG HOC CO SO

Nguyén Thj Thuan', Pham Ngoc Son’

Tém tat: Nghién ctru nay khdo séat cac khé khdn ma hoc sinh trung hoc co sé tai Ha
Noi gap phai khi str dung mé phdng PhET trong hoc tdp mén Khoa hoc tw nhién. Mé
phéng PhET dwoc céng nhén réng réi nhé kha ndng hé tror hoc sinh trong viée hinh
thanh cac khai niém khoa hoc théng qua trai nghiém twong tac. Tuy nhién, viéc ap
dung mé phéng nay trong 160 hoc gép phai nhiéu tré ngai nhw khé khan ky thuat va
sw hé tro gidng day tir gido vién vé phdn mém PhET chua thuc sw dép (ng. Nghién
ctru str dung phuong phép hén hop, két hop khéo sét dinh luong va phéng van dinh
tinh v&i 324 hoc sinh. Két qua cho thay, hoc sinh gép khé khén I6m véi céc vén dé
ky thuat va nhan thire nén yéu cau sw ho tro nhiéu hon toe giao vién. Nghién coru dé
xuét céc gidi phap nhuw céi thién co s& ha tang ky thuét, dao tao gido vién va phét
trién tai liéu hé tro nham néng cao hiéu quéd g dung phdn mém mé phdéng PhET
trong day hoc khoa hoc tw nhién.

Twr khéa: M6 phoéng, PhET, khoa hoc tw nhién

1. MO PAU

Su phat trién ciia cong nghé thong tin va truyén théng trong thé ky 21 da tac dong
manh m& dén moi linh vuec, trong d6 co6 gido duc. Cong nghé khong chi ho tro trong viéc
tmyén dat kién thirc ma con gitp cai thién chit lugng giang day va hoc tap, dac bict la
trong cac moén khoa hoc tu nhién. M6 phong PhET (Physics Education Technology) duoc
phat trién boi Dai hoc Colorado Boulder, 1a mét trong nhimng cong cu giang day k¥ thuat
sO ndi bat nhat hién nay (Perkins, K. K., 2010).. PhET cung cip cic md phong tuong tac
cho cac mon khoa hoc va toan hoc, gitp hoc sinh c6 thé truc quan hoéa va hiéu 13 hon céc
khai niém khoa hoc phtrc tap. Trong day hoc khoa hoc, viéc sir dung cac cong cu tuong
tac nhu PhET da dugc chitng minh 1a hi€u qua trong viéc ting cudng su tham gia cua hoc
sinh va néang cao két qua hoc tap (Perkins et al., 2006). Tai Viét Nam, cac cdng cu cua
PhET c6 tiém ning 16n dé d6i méi phuong phap giang day va gitip hoc sinh tiép can khoa
hoc theo cach sang tao hon.

Tuy nhién, viéc tng dung PhET trong thuc té gap phai nhiéu kho khan, tir van dé ky
thuat dén nhan thirc, dic biét la trong cac truong hoc noi co so ha téng va hd tro cong
nghé con han ché. Nhiing khé khan niy bao gdm cac van dé k¥ thuat nhu thiéu thiét bi
phu hop, két ndi internet khong on dinh va sy phure tap trong viéc hiéu céac khai niém khoa
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hoc duoc trinh bay qua mé phong. Ngoai ra, sy thiéu hd tro tir gido vién khi st dung PhET
cling 1a mot yéu td can tro 16n (Nguyén, 2024). Nhiing rao can nay c6 thé 1am giam hiéu
qua cia viéc str dung PhET trong gido duc khoa hoc va 1am cho hoc sinh mat himg tha
v6oi mon hoc (Nguyen, Q. L., & Tran, T. T. H.,2023).

Nghién ctu nay nham muc dich tim hiéu siu hon vé cac kho khian ma hoc sinh tai
truong THCS Ngoc Thuy, Long Bién, Ha N6i gap phai khi st dung m6 phdng PhET trong
mon khoa hoc ty nhién. Cac kho khan dugc nhoém thanh céac loai khac nhau nhu ky thuét,
nhén thuc va sy tham gia. Tur d6, danh gia tac dong cta cac kho khan 1én Kkét qua hoc tap
va phan tich sy khac biét trong cac kho khan gitta cac nhom hoc sinh (dya trén gioi tinh,
trinh d6 hoc van hogc kinh nghiém cong nghé c¢6 gip phai nhitng kho khin khac nhau
khong). Dya trén két qua nghién ctru, dua ra cac khuyén nghi nham giam thiéu cac khé
khan va nang cao hi€u qua sir dung PhET trong gido duc.

2. NOI DUNG NGHIEN cUU

2.1. Phuong phap nghién ciu

Nghién ciru ndy sir dung phuong phap hén hop (mixed methods), két hop gitra khao
sat dinh luong va phong vén dinh tinh dé thu thap dir liéu vé céc thach thirc ma hoc sinh
gap phai khi st dung mo6 phong PhET trong giang day khoa hoc tai truong THCS Ngoc
Thuy, Long Bién, Ha Noi. Ddi twong nghién ctru 1a 324 hoc sinh 16p 8 va 16p 9 tai trudng
THCS Ngoc Thuy.

Phuong phap thu thap dir li¢u:

- Khao sat dinh lugng: Bang cau hdi dugce st dung dé khao sat hoc sinh vé céac khia
canh k¥ thuat, nhan thirc va sy tham gia trong qua trinh sir dung PhET. Bang hoi bao gom
cac cau hoi theo thang do Likert 5 mirc do tir 1 (rit khong dong ¥) dén 5 (rat dong ¥).

- Phéng van dinh tinh: Mot s6 hoc sinh duge chon phong vén sau dé thu thap thong
tin chi tiét hon vé trai nghiém va kho khan trong qua trinh st dung PhET.

2.2. Phan tich dir liéu

Dit liéu tir bang khéo sat duoc xir Iy va phan tich bang phan mém SPSS. Cac phuong
phap phan tich thdng ké bao gom:

- Théng ké mo ta: St dung cac chi sb nhu tan suit, trung binh va do 1éch chuan dé
mo ta cac dit liéu thu thap tir bang khao sat.

- Kiém dinh t-test vi ANOVA: Pugc sit dung dé kiém tra sy khac biét gitta cac nhém
hoc sinh (dua trén gidi tinh, trinh d6 hoc van va kinh nghiém st dung cong nghé) trong
viéc gap phai cac kho khan khi sir dung PhET.
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2.3. Két qua thong ké
> Thong ké mé ta
Bang 1. Phdn bé mdu theo gidi tinh va khéi (dp.

Nhém hoc sinh TAn suat Ty 1& phin trim (%)
Gi6i tinh
Nam 130 40.1%
Nir 194 59.9%
Khoi 16p
Lop 8 160 49.4%
Lép 9 164 50.6%
Tong cong 324 100%

Viéc khao sat chi tiét cac nhom hoc sinh theo gi6i tinh va khéi 16p cung cap bdi canh
quan trong dé hiéu rd hon vé cac khé khan ma cac nhém khac nhau cé thé gap phai khi
st dung PhET, tir d6 s& hd tro trong viéc xay dung cac giai phap phu hop cho tirng nhém
dbi tuong.

> Phan tich cdc khé khan vé ky thudt

Bang 2. Théng ké vé cdc kho khdn ky thudt khi si dung mé phéng PhET

N . . Do léch Ty 1¢ phan trim
Noi dung khao sat Trung binh % N
chuan dong y (%)

Kho khan khi sir dung thiét bi 4.80 0.42 95%

Ldi ciia phan mém PhET 4.69 0.50 90%
Tbe d6 internet khong on dinh

anh huong dén qua trinh sir dung 4.71 0.53 92%

PhET

Céc kho khan ki thuat khi sir dung mo phong PhET ¢ bang trén cho thy khé khdn vé
thiét bi 1a van dé 16n nhat ma hoc sinh gip phai, véi 95% hoc sinh thira nhan rang ho gip
kho khin khi sir dung thiét bi dé chay PhET. Diéu nay cho thy sy thiéu hut thiét bi hoic
chat lugng thiét bi khong dap tmg dugc yéu cau ciia phan mém PhET 1a mot rao can 16n
trong qua trinh hoc tap, 15i phan mém ciing 1a mot van dé pho bién, véi 90% hoc sinh gap
phai 18i khi str dung PhET. Céc van dé nay c6 thé lién quan dén sy khong twong thich ciia
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phé”m mém hoic su ¢d ky thuat, lam giam hiéu qua hoc tap. Bén canh do, tdc do internet
khong 6n dinh 14 vin d& k¥ thuat pho bién thir hai sau van dé thiét bi, v6i 92% hoc sinh
cho biét tc do internet kém anh huong dén qua trinh sir dung PhET. Diéu nay dic biét
quan trong & cac khu vuce c6 ha tﬁng internet chua t6t, dan dén trai nghiém hoc tap khong
tron ven. Didu nay cho théy su thiéu hut thiét bi hodc chat lugng thiét bi khong dap ung
dugc yéu cau ctia phan mém PhET 1a mot rao can 16n trong qua trinh hoc tap.

» Phdn tich cdc khé khan vé nhan thirc

Bang 3. Théng ké vé cdc khé khdn nhan thic khi sir dung mé phong PhET

e ., . . 2 Ty 1€ phﬁn tram
NOi dung khao sat Trung binh Do léch chuan N
déng ¥ (%)
Céc khai ni¢m khoa h
ac hiat met Xhoa 10 458 0.58 88%
dugc trinh bay trong PhET
Van dung kién thirc tir
s . 4.67 0.55 909
PhET vao bai hoc thuc té o

Vé khé khan trong viéc hiéu cdc khdi niém khoa hoc: Béng 3 trinh bay Kkét qua théng
ké vé cac khé khan ma hoc sinh gip phai trong qué trinh tiép thu va hiéu cac khai niém
khoa hoc khi str dung mé phong PhET. Diém trung binh 13 4.58, cho thay phan 16n hoc
sinh gap kho khan trong viéc hiéu cac khai niém khoa hoc duoc trinh bay trong mé phong
PhET. Diéu nay phan anh mot thach thac 16n vé mat nhan thire, khi cac khai niém khoa
hoc trong PhET c6 thé qua triru tugng hodc phuc tap ddi voi nhiéu hoc sinh. Po léch
chuan: 0.58 cho thay sy bién thién giita cic cau tra 10i 1a khong qua 16n, nhung van c6
mot s6 su khac biét trong mirc d0 cam nhén kho khan cua hoc sinh. Diéu nay cé thé do
ning luc nhan thic va trinh d6 khoa hoc ctia mdi hoc sinh khac nhau. Ty 1¢ ph?m tram
ddng y: 88% hoc sinh ddng ¥ rang ho gip kho khin trong viéc hiéu cac khai niém khoa
hoc tir md phong PhET. Ty 1& nay cho thiy phan 16n hoc sinh can thém sy hd tro dé nim
bat cac khai niém khoa hoc dugc truyén tai qua cac mo phong nay

Vé khé khan trong viéc van dung kién thirc vdo bai hoc thuc té: Diém trung binh la
4.67, cao hon so voi muc khé khin trong viée hiéu cac khai niém khoa hoc, cho thdy hoc
sinh gdp kho khan 16n hon trong vi¢c ap dung nhitng gi da hoc tir PhET vao céac bai hoc
thuc té. Mic du PhET gitp hoc sinh trai nghiém cac tinh huéng khoa hoc thuc té thong
qua mo phdng, viéc lién két kién thic d6 véi bai hoc ly thuyét hodc thuc hanh van 1a mot
thach thirc d6i v6i nhiéu hoc sinh. P léch chuén: 0.55 cho théy muc d6 bién thién gitra
cac cau tra 101 1a khéng qua 16n, nhung van c6 su khac biét nhat dinh gitta cac hoc sinh
vé kha nang ap dung kién thirc vao thuc té. Ty 1¢ phan trim dong ¥: 90% hoc sinh dong
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y rang ho gip kho khin trong viéc ap dung cac khai niém hoc duoc tir PhET vao cac bai
hoc thuc té. Didu nay cho thiy, du hoc sinh c6 thé hiéu cac khai niém trong PhET ¢ mot
mirc d6 nhat dinh, nhung ho gip khé khin khi chuyén giao kién thirc ndy vao viéc hoc
tap hang ngay hodc bai tap thuc hanh.

> Phan tich nhu cau hé tro tir gido vién

Bdng 4. Théng ké vé nhu cdu hé trg tir gido vién

Ty 1é phén
Muc khio sat Trung binh | P9 léch chuin trim dong y

(“o)
Can thém sy huéng dan tir gi4

A Temh Sy AUong dan W giao 4.69 0.55 90%

vién khi st dung PhET

Mong mudn c6 thém tai lidu

x . ’ 4.70 0.49 91%

hudng dan khi sit dung PhET °

Bang 4 trinh bay két qua thong ké vé& nhu cau hd trg tir gido vién va mong mudn co
thém tai liéu hudng dan trong qué trinh sir dung md phong PhET. Két qua nay phan dnh
su can thiét ciia viéc cung cdp hd tro tir phia giao vién va cac tai liéu bo sung nham gitp
hoc sinh tiép can va su dung PhET mdt cach hiéu qua hon. Cu thé, khi hoi vé nhu cau can
thém sy huéng dan tir gido vién diém trung binh 1a 4.69, cho thdy phan 16n hoc sinh cam
thdy can c6 thém sy hudng dan tir giao vién trong qué trinh st dung mé phong PhET.
Piéu nay phan anh ring mic du moé phong PhET 1a mot cong cu gido duc ty hoc manh
mé, nhung nhiéu hoc sinh van gip kho khin trong viéc sir dung cong cu nay ma khong
¢ su hd trg truc tiép tur gido vién. Vi do 1éch chuén: 0.55 cho théy c6 mdt su bién thién
tuong dbi nho gilta cac cau tra 101 cia hoc sinh vé nhu cau hd trg tir giao vién, diéu nay
cho thay phan 16n hoc sinh c¢6 nhu cau twong d6i dong nhét vé su hd trg thém tir gido
vién, 90% hoc sinh dong y rang ho can thém sy huéng dan tir gido vién khi str dung PhET.
Pay 1a mot ty 1¢ rat cao, cho thay rang phan 16n hoc sinh khong cam thiy tyr tin hoan toan
trong viéc st dung mo6 phong PhET ma khong c6 su gitp do tur gido vién.

V& nhu cau tai liéu hudng dan, voi két qua phan tich diém trung binh 4.70, Do 1éch
chuén: 0.49, Ty 1é phan trim dong y: 91% cho thay hoc sinh khong chi can sy hudéng dan
tryc tiép tir gido vién ma con mong mudn c6 thém tai liéu huéng dan dé cé thé tu hoc va
sit dung PhET mot cach hiéu qua hon. Piéu nay c6 thé bao gdm sach huéng dan, video
minh hoa, hodc cac tai liéu chi tiét vé cach sir dung PhET trong cac bai hoc cu thé. Su
bién gitta cac cau tra 161 cia hoc sinh 1a rat nho, tirc 1 hau hét hoc sinh déu déng y manh
mé véi viée can thém tai liéu huéng dan dé hd trg qua trinh hoc tap v6i PhET. Ty 1€ hoc
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sinh mong mudn c6 thém tai liéu hudéng din khi sir dung PhET nay cao hon mét chut so
vGi yéu cau hd tro tir gido vién, cho thay hoc sinh khong chi can sy gitp dd tir gido vién
ma con mudn ty chi hon trong viée hoc tip thong qua cac tai liéu bd sung.

» Phan tich sy khdac biét giita cac nhom hoc sinh

Pé kiém tra su khac biét gilita cac nhom hoc sinh vé céac kho khan ky thuat va nhan
thirc, nghién ctru str dung phép kiém dinh t-test va ANOVA. Kiém dinh t-test giup xac
dinh 1i€u c6 su khac biét dang ké vé mat théng ké gitra hai nhom gidi tinh trong viéc gap
phai cac thach thire khi sit dung PhET hay khong.

Bang 5. Két qua kiém dinh t-test vé su khdc biét giita nam va nir

Khia canh khao sat t p-value
Kho khan ky thuat -0.90 0.37
Kho khan nhan thirc -1.12 0.26

Gid tri t: -0.90 va 1.12 cho thiy co6 su khac biét nho giira nam va nir trong viéc gap
phai kho khan ky thuat va nhan thie khi st dung moé phong PhET, nhung d6 16n cua su
khac biét nay khong cao.

p-value: 0.37 va 0.26 (16n hon 0.05) cho thiy rang su khac biét giira nam va nit vé
kho khan ky thuat va nhan thirc khong co y nghia thong ké. Piéu nay co nghia 1a muic do
kho ma nam sinh va nit sinh gap phai khi sir dung PhET 1a tuong ddi gidng nhau.

Két qua nay chi ra rang ca nam va nir déu trai qua céc thach thic ky thuét tuong tur
khi str dung PhET. Cac van dé nhu thiét bi, tc d6 internet hodc 16 phan mém khong phai
1a yéu t6 phén biét dang ké gitra hai gidi.

Két qua t-test cho thiy khong co sy khac biét co ¥ nghia thdng ké vé& muc do gip kho
khan k¥ thudt gitta hoc sinh nam va hoc sinh nit. Ca hai nhom déu trai qua cac van dé
tuong tu khi sit dung PhET, bao gdm cac vin dé vé thiét bi, 16i phan mém va tdc do
internet. Tuong ty v4i kho khan k¥ thuat, kho khan nhan thirc cling khong c6 sy khac biét
dang ké giita nam va nit. Piéu nay cho thay viéc hiéu va ap dung cac khai niém khoa hoc
khi st dung PhET 1a thach thtic chung cho cé hai giéi, va khong phu thudc vao giéi tinh
cuta hoc sinh.

Bang 6. Két qua kiém dinh ANOVA vé su’ khdc biét giita cdc khéi lop

Khia canh khao sat F p-value

Kho khén ky thuat 3.98 0.04

Khé khan nhéan thire 4.25 0.03
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Bang 6 trinh bay két qua kiém dinh phan tich phuong sai mot yéu t6 (ANOVA) nham
kiém tra su khac biét giita cac hoc sinh thudc cac khéi 16p khac nhau (16p 8 va 16p 9) vé
céc khia canh khao sat, bao gom kho khin k¥ thuat va kho khin nhan thirc khi sir dung
mo phong PhET. Kiém dinh ANOVA dugc sir dung dé xac dinh liéu c6 sy khac biét dang
ké vé mit thong ké giira cac khdi 16p trong viée giap phai cac khé khin khi sir dung PhET
hay khong.

Gid tri F: 3.98 va 4.25 cho thdy c6 su khéc biét giita cac khéi 16p vé viéc gip phai
kho khin k§ thuat va nhén thire khi sir dung PhET. Gia tri F 16n hon 1 cho thy c6 su bién
thién dang ké giita cac nhom 16p vé sy kho khan nay.

p-value: 0.04 va 0.03 (nho hon 0.05) cho thay rang su khac biét ndy c6 y nghia thong
ké. Piéu nay co nghia 1a mic d6 kho khan k¥ thuat ma hoc sinh cac 16p gip phai co su
khéc biét 1d rang, va sy khac biét nay khong phai do ngau nhién.

Két qua nay cho thay rang hoc sinh cac khéi 16p khac nhau (16p 8 va 16p 9) gap phai
cac thach thic k¥ thuat va mat nhan thitc & mac d6 khac nhau khi st dung PhET. Co thé
gia dinh rang hoc sinh ¢ cac khdi 16p cao hon (16p 9) c6 thé cé k¥ ning st dung cong
nghé tdt hon, do do gap it kho khan k¥ thuat hon so vdi hoc sinh 16p 8. Hoc sinh 16p 8,
c6 thé do kién thirc nén tang chua du viing chéc, gap nhiéu kho khan hon trong viéc hiéu
cac khai niém khoa hoc dwogc truyén tai qua PhET so véi hoc sinh 16p 9, nhirng ngudi da
c6 kién thirc nén tang t6t hon va dd quen thudc hon véi cac cong cu hoc tap truc tuyén.
2.4. bé xuat giai phap

Twr nhitng phan tich chi tiét vé cac khia canh kho khan ky thuat, nhan thtic, va nhu
cau hd trg ciia hoc sinh khi sir dung mé phong PhET, ¢6 thé dua ra cac dé xuat giai phap
nhu sau:

Cii thién co s6 ha ting k¥ thuat: Nha truong can dau tu, nang cip cac thiét bi phan
ctig nhu may tinh, may tinh bang va céc thiét bi khac dé dam bao riang hoc sinh c6 thé
sir dung PhET mét cach hiéu qua ma khong gip phai nhitng kho khan vé tinh twong thich
hay su ¢ phan cing. Ngoai ra, can phai dam bao téc do internet 6n dinh va chat lugng
mang t6t hon trong trudng hoc dé tranh cac van dé vé két ndi, gitip hoc sinh c6 trai nghiém
hoc tép lién tuc va hiéu qua hon véi PhET.

Cin hd tro thém tir gido vién: T6 chirc cac khoa dao tao chuyén sau cho gido vién
vé cach sir dung PhET trong giang day, bao gdm ca khia canh k§ thuat 1an su pham. Gido
vién can c6 k¥ ning dé giai quyét cac van dé ma hoc sinh gip phai va huéng dan cu thé
vé cach van dung PhET vao bai giang. Ngoai ra, gido vién can tich cuc hd tro hoc sinh
trong qua trinh sir dung PhET, dac biét 1a trong viéc giai thich cac khai niém khoa hoc
kho hiéu va huéng dan hoc sinh 4p dung kién thirc vao bai hoc thuc té. Dé giup hoc sinh,
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dac biét 1a lop 8, vuot qua cac kho khan nhan thirc, gido vién can thiét ké cac hoat dong
hoc tap pht hop véi trinh d6 va kha ning tu duy cua hoc sinh. Céac bai tap ap dung kién
thire tir PhET vao cac bai hoc thyc té s& giup hoc sinh cung ¢ kién thirc va ting cuong
kha nang tu duy phan bi¢n.

B0 sung thém tai liéu bo trg: Nha trudng nén phat trién va cung cap cac tai liéu
hudng dan chi tiét vé cach st dung PhET, bao gdm sach huéng dan, video minh hoa va
cac bai tdp thuc hanh. Tai li€u nay giup hoc sinh co thé tu hoc va tiép can cac khai niém
mot cach co hé thong hon. Tai liéu hudng dan can dugc thiét ké phu hop véi trinh do
nhén thirc cua ting nhom hoc sinh (16p 8 va 1op 9), gitp hoc sinh tirng budc 1am quen
v6i cac khai niém khoa hoc phirc tap hon.

Xay dwng méi truwdng hoc tp tich cuc va hd tro lién tuc: Dé tao moi truong hoc
tap lién tuc va ho tro kip thoi, nha trudong co thé thiét 1ap cac dién dan hoc tap truc tuyén
hodc nhom hoc tép trén cac nén tang cong nghé, noi hoc sinh c6 thé chia sé kinh nghiém,
dat cau hoi va nhan su hd tro tir gido vién ciing nhu cac ban hoc khac, ngoai ra, can tao
diéu kién cho hoc sinh phat trién k¥ niang ty hoc, tu nghién ciru théng qua viéc cung cip
céc tai liéu bd tro va to chirc cac du an nghién ctru khoa hoc nho, giup hoc sinh khong chi
dua vao gido vién ma con tu tin hon trong viéc hoc tap véi PhET.

Nhiing giai phap tong quéat nay tap trung vao viéc giai quyét ca hai khia canh k¥ thuat
va nhan thirc ma hoc sinh gap phai khi str dung PhET. Viéc cai thién co sé ha téng, tang
cuong sy hd tro tir gido vién va tai liéu hudng dan, cung voi viéc xay dung mot moi
truong hoc tap linh hoat va hd trg lién tuc s& gitp toi vu hda qua trinh str dung cong cu
cong nghé trong giao duc. Muc tiéu cudi cing 1a gitip hoc sinh tiép can cac khai niém
khoa hoc dé& dang hon, ting cudng kha ning tu duy, va phat trién k¥ nang tu hoc théng
qua viéc st dung cac cong cu md phong hién dai nhu PhET.

3. KET LUAN

Nghién ciru nay da lam rd nhiing thach thitc ma hoc sinh tai truong THCS Ngoc
Thuy, Long Bién, Ha Noi gap phai khi sir dung mé phéng PhET trong gido duc khoa hoc.
Cac kho khan k¥ thuat, bao gém van dé véi thiét bi va toc do internet, chiém ph?m 16n
trong cac tr¢ ngai ma hoc sinh phai dbi mat. Bén canh d6, hoc sinh cling gap phai cac kho
khan nhén thire, dac biét 1a trong viéc hiéu va ap dung cac khai niém khoa hoc tir PhET
vao thuc té. Ngoai ra, hoc sinh ciing thé hién nhu cau cao vé su hd tro tir giao vién va tai
lidu bd trg. Duya trén két qua nghién ctru, cac giai phap dé xuit bao gdm: cai thién co s&
ha tﬁng ky thuat, cung cép thém hd tro tir giao vién, phat trién tai liéu bo trg va tao diéu
kién cho hoc sinh phat trién k¥ nang nhan thic ciing nhu tu hoc. Viée trién khai cac giai
phap nay s& giup t6i uu héa viéc st dung PhET trong giao duc khoa hoc, tao diéu kién
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thuén 1gi hon cho hoc sinh trong viéc tiép can va hiéu sau hon cac khai niém khoa hoc.
Nhitng dong gop cia nghién curu nay khong chi gitip cai thi¢n hi¢u qua hoc tap cua hoc
sinh tai truong THCS Ngoc Thuy, ma con cung cip co so cho cac truong hoc khac trong
viéc tich hop cong nghé vao giang day khoa hoc. Dé dat dugc hiéu qua tbi wu, can cé su
dau tu toan dién tir phia nha truong, gido vién, ciing nhu cac co quan quan 1y gido duc
nham xay dung mét moi truong hoc tap thuan lgi cho viée sir dung cac cong cu gido duc
hién dai nhu PhET.
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PROPOSED SOLUTIONS FOR EFFECTIVE USE OF PHET SIMULATIONS IN
NATURAL SCIENCE TEACHING AT MIDDLE SCHOOLS

Nguyen Thi Thuan, Pham Ngoc Son

Abstract This study investigates the challenges that middle school students in Hanoi
face when using PhET simulations in learning Natural Science. PhET simulations
are widely recognized for their ability to support students in understanding scientific
concepts through interactive experiences. However, the implementation of these
simulations in classrooms encounters several obstacles, such as technical
difficulties and insufficient teacher support for PhET software. The research
employed a mixed-methods approach, combining quantitative surveys and
qualitative interviews with 324 students. The results show that students face
significant challenges with both technical and cognitive aspects, highlighting the
need for more teacher support. The study proposes solutions such as improving
technical infrastructure, training teachers, and developing supportive materials to
enhance the effectiveness of PhET simulation applications in Natural Science
teaching.

Keywords: Simulation, PhET, Natural Science
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