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ABSTRACT

Self-study is one of the general competencies that need to be formed and
developed for students. Within the subject of Natural Science, knowledge
is often constructed through experiments. In addition, the development of
information technology and the popularity of mobile devices among high
school students have brought new opportunities in teaching. This study uses
the method of secondary document research to develop a process of using
simulation experiments on smartphones in teaching Natural Science in the
direction of developing self-study capacity for secondary school students
and illustrates this process through the topic "Describing sound waves"

(Natural Science 7). When using mobile devices such as smartphones in
teaching Natural Sciences, teachers need to be well prepared, set clear goals
and only use the device when necessary to support teaching appropriate
content such as searching for information, watching illustrative videos,
performing virtual experiments, etc.; and check the equipment in advance
to ensure that operations are performed stably.

1. Mé dau
Chuong trinh gido dyc phd théng 2018 di néu rd: Can phat trién pham chit va ning lyc cho nguoi hoc thong qua
cac ndi dung gido duc; chi trong thuc hanh, van dung kién thire, ki nang da hoc vao giai quyét van dé trong hoc tap
va thyc tién;... (Bo GD-DT, 2018a). Khoa hoc ti nhién (KHTN) 1a mon khoa hoc thuc nghiém & THCS. Vi vay,
thyc hanh, thi nghiém c6 vai tro, y nghia quan trong va 1a hinh thirc day hoc dic trung cua mon hoc nay (B GD-DT,
2018b). Viéc sir dung thi nghiém trong day hoc mén KHTN 1a mot bién phap day hoc hiéu qua dé ning cao chat
lugng day hoc. Thuc tién day hoc cho the”'ly, can ¢6 cac hoat dong thuc hanh thi nghiém dérutra nhiing nhén dinh ve
quy luat, méi lién hé giita cac dai lugng vat li trong day hoc mén KHTN. Tuy nhién, nhiéu n6i dung kién thirc vat li
trong mon KHTN ¢ céc truong phd thong con thiéu trang thiét bi thi nghiém. O Viét Nam, dd ¢6 nhiéu nghién ctru
vé tmg dung céc phan mém don gian dé thyc hién cac thi nghiém mé phong (TNMP) trong day hoc kién thuc vatli
nhu nghién ciru cia Pham D6 Chung (2019) da dua ra nhimg dinh huéng bude dAu vé viéc img dung cac phan mém,
chuong trinh trén dién thoai thong minh hd tro 'day hoc thi nghiém moén Vit li. Duong Bich Thao va Binh Thi Quynh
Thi (2022) dé xdy dung nhimg giai phap cu thé cho viéc sir dung dién thoai théng minh giup HS hoc truc tuyen trong
day hoc Vit 1i 10,... Tuy nhién, c6 thé nhan thdy, cac nghién ctru chu yéu tap trung vao cac phan mém cuy thé va thuc
hién trong chuwong trinh THPT; chua 6 nhiéu cong trinh nghién ciru cho viée trlen khai day hoc mén KHTN ¢ THCS.
Trong bai bao nay, ching t6i st dung phuong phap nghién ctru tai liéu thir cap 1 phuong phap nghién ciru chinh
dé trinh 1 bay mot sO van d& i luan vé ning lyc ty hoc (NLTH), c4u tric cia NLTH, TNMP va dién thoai thong minh;
tir d6 dé xuét quy trinh st dung TNMP trén dién thoai thong minh trong day hoc mon KHTN theo hudng phat trién
NLTH cho HS & trudng THCS va minh hoa quy trinh ndy trong day hoc cha dé “Mo ta song am” (KHTN 7).
2. Két qua nghién ciru
2.1. Mt 56 vin d@é li lugn
2.1.1. Nang lyc tu hoc
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- Khdi niém “NLTH”: C6 nhiéu quan diém khéc nhau vé NLTH. Nghién ctru ciia Knowles (2014) xac dinh NLTH
la kha nang tu than ctia nguoi hoc st dung cac thanh t6 siéu nhan thire dé xac dinh muc tiéu tu hoc, xay dung va thyuc
hién ké hoach tyr hoc trén co so ¢6 hodc khong cé sy hudng dan, gitip d& ciia ngudi khac. Nghién ctru cia Nguyén
Anh Tuén (2023) da xac dinh NLTH 1a kha nang nguoi hoc van dung linh hoat, chu dong céc kién thure, ki nang hi¢én
¢6 dé thyc hién thanh cong nhiém vu hoc tap béng cach tu xay dung; thyc hién ké hoach va tu danh gia, diéu chinh
qué trinh hoc tap dé dat dwoc muc tiéu day hoc da dé ra. Nhu vay, co thé hiéu, “NLTH cta HS” 14 kha nang tu xac
dinh muc ti€u va nhi€m vu hoc tap mot cach ty gidc, chu dong; tu 1ap ké hoach, tién hanh hoc tap theo ké hoach dua
ra; van dyng kién thirc da hoc vao thuc tién; thuc hién nhiém vu hoc tap thong qua ty danh gid hoac gop y cia GV
va cla cac ban; chii dong tim kiém su hd tro khi gap kho khan trong qua trinh tu hoc.

- Cdu triic va tiéu chi chat luong biéu hién hanh vi NLTH ciia HS: Can ct vao khai niém da duoc xay dung, dac
diém hoat dong tu hoc cua HS, két qua nghién ctru cua Vuong Cém Huong (2018), Phan Thi Thanh Hgi va Tran Thi
Yén (2023) va yéu cau can dat vé NLTH ciia HS trong Chuong trinh gido duc phd thong 2018, chung t6i xdy dung
cau trac NLTH cua HS nhu sau:

Bang 1. Cau triic ciia NLTH

grp | Chethdnh © Céc chi s6 hanh vi ciia NLTH

| T.1. Xac dinh muc | T.1.1. Xac dinh dugc cac muc tiéu va nhiém vu tur hoc.
tiéu tu hoc T.1.2. Xéc dinh cach thirc, phuwong phap tu hoc phu hgp.

) T2. Lap ké hoach | T.2.3. Xac dinh duoc noi dung, phuong tién, thoi gian, cach thie tw hoc.
tu hoc T.2.4. Xac dinh dugc san pham dy kién cua qua trinh tu hoc.

3 T3. Thue hién ké | T.3.5. Lua chon va st dung céc ngu@)n hoc liéu phu hop dé thuc hién muyc tiéu hoc tap.
hoach tu hoc T.3.6. Thuc hién qua trinh ty hoc theo ké hoach.

4 | T4 Dinh gid hoat | T4.7. Danh gia vé két qua tw hoc. ,
dong tu hoc T.4.8. Nhén ra va dicu chinh nhiing sai sot, han ché clia qua trinh ty hoc.

Bang 1 md ta cAu tric ning luc, gdm céc chi s6 hanh vi co ban cia NLTH dugc biéu hién thong qua céc hoat
dong hoc tap. Bé danh gia mic d6 dat dwoc cua NLTH, ching t6i dua trén cac nghién ctru ciia Guglielmino (1977)
vé danh gia mirc d6 sin sang cho hoat dong tw hoc, nghién ctru ciia Williamson (2007) vé xay dung thang do mirc
d6 cua ning lyc, Thong tu s6 22/2021/TT-BGDDT vé kiém tra, d4nh gia ciia Bo GD-DT (2021) va dinh hudng hoat
dong kiém tra, danh gia trong Chuong trinh gi4o duc phd théng mén KHTN cua B GD-DT (2018b) dé xy dung
thang do gdm 3 murc d9 tir thap dén cao, dugc gan diém 1, 2 va 3 cho timg muc d9. Cac tiéu chi chat lwong cy thé
duoc trinh bay & bang 2.

Bdng 2. Béng tiéu chi chit lwong biéu hién cdc hanh vi ciia NLTH

Chi sb Tiéu chi chit lwong ]
| - Gan
hanh Mire SR pen <2
. N Biéu hién diem
vi do j
Mirc 1 | T.1.1.1. Chua xac dinh duogc cac muc ti€u va nhiém vu tu hoc. 1
T.1.1 | Mac?2 | T.1.1.2. Xac dinh chua day di cac myc tiéu va nhiém vu tu hoc. 2
Murc 3 | T.1.1.3. Xac dinh dugc 10 rang, day du cac muc tiéu va nhiém vu tu hoc. 3
Mtc 1 | T.1.2.1. Chua xéc dinh dugc cach thirc chiém linh tri thirc, ki ning phii hop. 1
T.1.2 | Mac?2 | T.1.2.2. Xac dinh dugc cach thirc chiém linh tri thirc, ki nang phu hgp nhung chua day du. 2
Muc 3 | T.1.2.3. Xac dinh duoc rd rang, day du cach thirc chiém linh tri thirc, ki ndng phu hop. 3
Mirc 1 | T.2.3.1. Chua xac dinh dugc ndi dung, phuong tién, thoi gian tir hoc, cach thirc tir hoc. 1
T23 | Mic2 T.2.3“.2. Xac dinh dugc ndi dung, phuong tién, thoi gian tu hoc, cach thirc tw hoc nhung can sy ho 2
tro cua GV.
Murc 3 | T.2.3.3. Xac dinh dugc 10 rang ndi dung, phuong tién, thoi gian tu hoc, cach thirc tu hoc. 3
Muc 1 | T.2.4.1. Chua xac dinh dugc san pham dy ki€n ctia qua trinh ty hoc. 1
T.2.4 | Muac?2 | T.2.4.2. Xac dinh dugc san pham du kién cua qua trinh ty hoc nhung chua day du. 2
Mirc 3 | T.2.4.3. Xac dinh dugc 10 rang san pham du kién cua qua trinh tu hoc. 3
Mirc 1 | T.3.5.1. Chwa biét lwa chon va sir dung céc ngudn hoc liéu phit hop dé thye hién muc tidu hoc tap. 1
| T.3.5.2. Biét Iya chon va str dung cac nguon hoc liéu phu hgp dé thuc hién muc tiéu hoc tap nhung

Muic?2 | i x . 2

T.3.5 can sy ho trg ciia GV. ‘
Mite 3 T.3.5.3. Thanh thao trong vi€c lya chon va sir dung cac nguon hoc liéu phu hop dé thuc hién muc 3

tiéu hoc tap.

T.3.6. | Mirc 1 | T.3.6.1. Chua thuc hién dugc tu hoc theo ké hoach dé ra. 1
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Mirc 2 | T.3.6.2. Thuc hién dugc tw hoc theo ké hoach dé ra nhung can sy hd tro cia GV. 2
Muc 3 | T.3.6.3. Thanh thao trong qua trinh thyc hién tu hoc theo ké hoach dé ra. 3
Muc 1 | TA4.7.1. Chua dat dugc két qua tu hoc theo myc tiéu d¢ ra. 1
T4.7 | Mac?2 | T4.7.2. Bat duge mdt phan két qua tu hoc theo muc tiéu dé ra. 2
Mirc 3 | T.4.7.3. Pat dugc két qua tu hoc theo myc tiéu de ra. 3
Mutc 1 | T.4.8.1. Chua nhn ra va diéu chinh dugc nhitng sai s6t, han ché ctia qua trinh ty hoc. 1
T48 | Mic?2 1("}.;1/.8.2. Nhan ra va diéu chinh nhitng sai sot, han ché ctia qua trinh ty hoc nhung can sy ho trg cua 2
Mirc 3 | T4.8.3. Chu dong nhén ra va ty diéu chinh nhitng sai sot, han ché cua qué trinh ty hoc. 3

2.1.2. Thi nghiém mé phong va thiét bi di dong

- TNMP: M6 phéng 1a mo ta lai hoat dong/hanh vi ctia mot qua trinh hoac hé théng duoc tao ra trén mdy vi tinh,
mang dﬁy du cac thudc tinh ma khi thao tac 1én dbi tuong do s€ lam xuét hién thudc tinh bén trong, mdi lién hé gilta
cac ddi tuong (Lé Cong Triém & Tran Huy Hoang, 2006). Viéc mo phong can duya trén cac md hinh toan hoc da
duoc xac dinh. Nhu vay, TNMP c6 thé hiu 1a céc thi nghiém dugc xay dung tir chuong trinh, phén mém, dung cu
va duya trén d6i tuong thuc. Khi tién hanh thi nghiém trén cac ddi twong md phong s& thu dugc két qua phu hop véi
cac quy luat nhu trong thi nghiém thyc. Do vay, khi tién hanh TNMP, HS s& d& dang kham pha duogc thudc tinh, mdi
lién hé giita cac ddi tuong.

- Dién thoai thong minh: Thiét bi di dong 1a cac thiét bi dién tir cAm tay, dugc thiét ké dé thyc hién nhiéu chic
nang ma cac thiét bi truyén théng khong thye hién dugce hodc thuc hién kém hi€u qua (Duong Bich Thao & Dinh
Thi Quynh Thi, 2022). Thiét bi di dong co kha nang két ndi véi cac thiét bi ngoai vi khac, hodc két nbi thong qua
mang khéng day, ¢ thé cai dit cac chuong trinh, phan mém hd tro. Loi thé ciia thiét bi di dong 1a mot phuong tién
ma ngudi hoc ¢6 thé tu hoc moi lic, moi noi. Theo Thong tw sb 32/2020/TT-BGDBT ciia Bo GD-DT (2020), HS
duoc su dung cac thiét bi di dong trong 16p hoc dé phuc vu hoat dong hoc tap. Trong nghién ctru nay, thiét bi di dong
duoc ching t6i lya chon st dung 1a dién thoai chay hé diéu hanh Android, hay con goi la dién thong minh do céc
tinh nang va tinh phd bién ciia thiét bi ma HS dang co.

2.2. Quy trinh sir dung thi nghi¢m mé phong trén dién thoai thong minh trong day hoc moén Khoa hoc tw nhién
theo huéng phdt trién néing luc tw hoc cho hoc sinh

Tham khao c4c nghién ctru ciia Duong Bich Thao va Dinh Thi Quynh Thi (2022), Pham D3 Chung (2019), ching
t6i dé xuét quy trinh sir dung TNMP trén dién thoai théng minh trong day hoc mén KHTN ¢ trudng THCS theo
huéng phat trién NLTH cho HS gém cac budc sau:

Bucc I: Xdc dinh muc tiéu, phuong phdp va phirong tién day hoc. GV phan tich yéu cau can dat ctia ndi dung chu
d&/bai hoc, xé4c dinh céc ndi dung c6 the str dung TNMP de hd tro qua trinh day hoc va dat duoc muc tiéu day hoc.

Buoe 2: Xac dinh TNMP cy thé can sit dung va nguon khai thac. Dé xac dinh TNMP can st dung, GV cén clr vao
3 yéu tb: (1) Noi dung dugce xéc dinh & bude 1 ¢ thé thuc hién cac TNMP nao?; (2) Phan tich déc diém cua ddi tuong
ngudi hoc dé xac dinh mirc d6 hién tai cling nhu mirc d6 can phat trién cac thanh t6 ciia NLTH, chi s6 hanh vi cua
NLTH; (3) Muc dich str dung TNMP & céc giai doan day hoc khac nhau. Sau khi da xac dinh dugc TNMP cu thé can
st dung, GV tién hanh xac dinh cac TNMP véi sy hd tro ctia dién thoai thong minh: Khai thac tir kho thi nghiém tu xay
dung va nguén hoc liéu sb trén Internet; Khai thac cac chuong trinh, ing dung hd tro trén dién thoai thong minh.

Butée 3: Xay dung cong cu kiém tra, danh gid. Can ct vao muyc tidu day hoc & budce 1, muc tiéu phat trién NLTH
0 budc 2 va bang tiéu chi danh gia NLTH dugc mo ta & bang 2, GV x4y dung céc tiéu chi danh gia phu hop véi ndi
dung day hoc.

BuGe 4: Thiét ké tién trinh day hoc. Sau khi thyc hién 3 budc ¢ trén, GV tién hanh xay dung tién trinh day hoc
cu thé, phu hop véi muc tiéu phat trién NLTH ctia HS va cac TNMP di duge lua chon. Tién trinh day hoc dam bao
cac hoat dong: mo déu, hinh thanh kién thir, luyén tap, van dung va danh gia mac do phat trién NLTH cua HS.
2.3. Minh hoa si dung thi nghiém mé phong trén dién thoai théng minh trong day hoc chii dé “M6 td séng am
(Khoa hoc tw nhién 7) nham phat trién néing luc tw hoc cho hoc sinh

Budoc 1. Xac dinh muc tiéu day hoc, phwong phdp va phwong tién day hoc.

Thoi gian thuc hién: 04 tiét.

- Vé kién thire: gdbm cac muc tiéu sau: (1) Thuc hién duoc thi nghiém tao song 4m dé chimg t6 duoc song 4m co
thé truyén dugc trong chat ran, 1ong, khi; (2) Giai thich dwoc sy truyén song am trong khong khi.

- Vé phat trién ndng hec: Phat trién NLTH cho HS.

”»
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- Phuwrong tién day hoc: + Cac TNMP dugc thiét ké va dua 1én trang website: https://phet.colorado.edu; Phong thi
nghiém truc tuyén: http:/anhngoc.xyz/phongthinghiemamthanh/; Video tim hiéu séng 4m: https://www.youtube.com/
watch?v=7KaDkXO0n2LM; Link md td séng am: https:/quizizz.com/admin/quiz/6698718cf1b18d9ce5a80191?
source=quizshare; + 01 chai thiy tinh, ddy chun (ddy thun) cang trén hop rdng, 01 ci trong nho, 01 am thoa va 01
bua cao su; loa bluetooth duoc boc kin, cde thuy tinh dung nudce, bd gia do; dién thoai thong minh; g dung Phyphox
cai dat sn trén dién thoai thong minh c6 két ndi Internet. Dién thoai thong minh can c6 it nhat 6 chiéc, du cho 6
nhom thyue hién (du kién chia 16p thanh 6 nhom).

ButGe 2. Xae dinh TNMP cu thé can sik dung va nguon khai théc. Cac TNMP can thyc hién: (1) Hoat dong tim hiéu 4m
thanh, ban chét 4m thanh. Sir dung tmg dung Phyphox dé do tin s6 va do thi ctia séng am, sir dung thi nghiém s6 03 trén
link: http://anhngoc.xyz/phongthinghiemamthanh va truy cp thi nghiém trén trang PhET: https:/phet.colorado.edu aé
quan sat md phong cu tao va hoat dong cia tai ngudi khi nghe 4m thanh; (2) Hoat dong tim hiéu méi truong truyen am.
Sir dung thi nghiém 03 va 05 duoc xdy dung trén trang website http://anhngoc.xyz/phongthinghiemamthanh dé tim hiéu
sur truyén 4m trong chét ran, trong chan khong; (3) Giai thich sy truyén song am trong khong khi.

Butc 3. Xay dung cong cu kiém tra, danh gid. Dua trén ddi twong 1a HS THCS, chiing tdi xéc dinh mot sb chi s6
hanh vi cia NLTH can cht trong phat trién cho HS nhu sau: T.2.3, T.3.5, T.3.6, T.4.7, T4.8. Can c& vao ndi dung
duoc trinh bay ¢ bang 1 va bang 2, két hop véi muyc tidu va ndi dung day hoc chu dé “Mo ta song 4m”, chung toi tién
hanh xay dung minh hoa bang cong cu kiém tra, danh gia chi s hanh vi T.2.3 NLTH ctia HS nhu sau (xem bang 3):
Bing 3. Cong cu kiém tra, danh gid chi s6 hanh vi T.2.3 ciia NLTH ciia HS trong day hoc chii dé “Mé ta séng am”

Chi s6 Tiéu chi chit lwong Gin
hanhvi | Mikc dd Biéu hi¢n diém
T2.3.1. Chua xéc dinh dugc ndi dung, lya chon chuong trinh, img dung cai dat trén dién thoai
Muc 1 théng minh hd tro thyue hién thi nghiém mo ta song am, sy truyén 4m qua cdc méi truong vat chét 1

khéc nhau; do tdc db truyén 4m trong khong khi.

T.2.3.2. Xéc dinh dugc ndi dung; lya chon cac chuong trinh, tmg dung cai dat trén dién thoai thong
T23 Muc 2 minh hd trg thyc hién thi nghiém mo td song am, sy truyen 4m qua cac mdi trudng vat chét khac 2
nhau; do t5¢ do truyén am trong khong khi nhung cin sy hd tro cia GV.

T.2.3.3. Xac dinh duoc 1o rang ndi dung; lua chon cac chuong trinh, ung dung cai dat trén dién
M 3 thoai thdng minh hé trg thuc hién thi nghidém mo ta séng 4m, sur truyén am qua cac moi truong vat 3
chét khac nhau; do td¢ d6 truyén 4m trong khong khi.

Buiéde 4. Tién trinh day hoc.

Hoat dgng 1: Khéi déng. GV yéu cau cac nhém néu cach dé mot céi chai thity tinh phét ra 4m thanh va dat vin
dé: Khi thdi vao phia trén miéng chai s€ nghe dugc am thanh phat ra, &m thanh dugc tao ra va truyén dén tai ta nhu
thé nao? HS hoat dong theo nhom dé tim phwong an tra 10i cau hoi cia GV. O hoat dong khéi dong co nhiéu co hoi
phét trién chi s hanh vi T.2.3 cia NLTH.

Hoat dgng 2. Hinh thanh kién thirc. GV chia 16p thanh 6 nhém, mdi nhém cé: nhém truong, thu ki; yéu cau cac
nhom xdy dyng phuong an thi nghiém dé 1am cho day chun (ddy thun) dugc cing trén hp rdng, trong, 4m thoa phat
ra 4m thanh va chi ra dugc bd phan dao dong phat ra 4m thanh. GV giii link vao nhom Zalo ciia 16p, yéu cau HS sir
dung dién thoai thong minh c6 két ndi Internet truy cap thi nghiém s 01 trén dwong link: http:/anhngoc.xyz/
phongthinghiemamthanh dé hiéu 5 mbi lién hé gilra dao dong va song. Cac nhom thuc hién va rit ra két lun: Séng
4m 1a sy lan truyén dao dong ciia ngudn 4m trong moi truong.

GV giao cho HS thuc hién cac nhiém vu sau: Nhiém vu I: Tim hiéu sy truyén séng 4m trong cht 1ong. GV yéu
cau 6 nhom xdy dung phuong an thi nghiém s6 02 dé tim hiéu sy truyén song am trong chét long GV duaratiéu chi
danh gia (xem bang 3). HS hoat dong theo nhom thong nhat phuong an, tién hanh thi nghiém s6 02 voi dung cu aé
thue hién nhiém vu 1 va rat ra két luan vé sy truyén am trong chét 16ng. Nhiém vy 2: Tim hiéu sy truyen song am
trong chat ran. GV guri link vao nhém Zalo cua lop, yéu cau 6 nhom sir dung dién thoai théng minh ¢ két ndi Internet,
truy cap vao phong thi nghiém tryc tuyén theo link: http: /lanhngoc.xyz/phongthinghiemamthanh/ (thi nghiém 56 03)
xem huéng dan dé thyc hién nhiém vu 2. Nhiém vu 3: Tim hiéu sy truyén séng 4m trong khong khi. GV giri link:
https://phet.colorado.edu vao nhoém Zalo ciia 16p, yéu cau cac nhom hoat dong theo cip doi, st dung dién thoai thong
minh ¢6 két ndi Internet, thuc hién quan sat mo phong tim mang rung (loa) phat ra am thanh dé giai thich sy truyén
song 4m qua khong khi, rit ra két qua va giai thich dwoc nguyén li do toc do truyén 4m trong khéng khi.

Nhiém vy 4: Tim hiéu sy truyén 4m trong chan khong. GV giri link vao nhom Zalo ctia 16p, yéu ciu HS thuc hién
theo c4 nhan, st dung dién thoai thong minh c6 két ndi Internet truy cdp phong thi nghiém theo link:
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http://anhngoc.xyz/phongthinghiemamthanh/ (thi nghiém sb 05) xem huéng dan, thyc hién va rit ra két ludn vé su
truyén am trong chan khong.

Hoat dong 2 c6 nhiéu co hoi phat trién cac chi sb hanh vi T.3.5, T.3.6, T.4.7 ctia NLTH cho HS.

Hoat déng 3. Luyén tdp. GV yéu cau HS giai thich sy lan truyén song am phat ra tir trdng trong khong khi. HS
truy cap link https://www.youtube.com/watch?v=7KaDkX0n2LM, sau d6 chia s¢ ndi dung tim hiéu song am va
nhiing diéu em biét trong cudc séng (ha am, siéu am).

Hoat déng 4. Vin dung. GV giao cac nhiém vu vé& nha cho HS. Hoat dong 4 c6 nhiéu co hdi phat trién chi s6
hanh vi T.4.8 cia NLTH cho HS: Nhiém vu I: Ché tao dién thoai dy tir vét lidu tai ché, than thién v6i moi trudng.
Nhiém vu 2: Xay dung mot bd suu tap hinh anh vé cac nhac cu & Viét Nam hodc trén thé gidi, giai thich co ché phat
ra am thanh cua ting loai. HS thuc hién, ndp san phém vao tiét hoc sau cho GV.

Hoat dong 5: Panh gic mirc d phat trién NLTH ciia HS. GV s& tong két, danh gia mirc d phat trién NLTH cua
HS théng qua cac tiéu chi va cong cu danh gid o bang 3.

3. Két luan

Trén co s& nghién ctru co sd 1i ludn vé NLTH, sir dung TNMP trén dién thoai thong minh, bai bao da dé xuét quy
trinh str dung TNMP trén dién thoai thong minh trong day hoc mon KHTN nham phat trién NLTH cho HS va minh hoa
quy trinh nay théng qua cha d& “Mo ta séng am” (KHTN 7). St dung TNMP trén dién thoai thong minh trong day hoc
moén KHTN gitip GV minh hoa cac hién tuong ty nhién phtrc tap ma HS kho quan sat truc tiép, trong diéu kién co s
vat chat ctia nhiéu truong hoc con han ché. Pay 1a giai phap thay thé an toan, dic biét ddi voi nhing thi nghiém lién
quan dén chét doc hai hodic qua trinh thuc hién dé gay nguy hiém. Cac TNMP véi db hoa sinh dong d tao ra méi truong
hoc tap thi1 vi, kich thich sy to mo va yéu thich kham pha cua HS. Khi st dung dién thoai thong minh trong day hoc,
GV can c6 su chuén bi ki, x4c dinh muc tiéu rd rang va chi cho HS st dung dién thoai thong minh khi can thiét dé hd
trg ndi dung bai hoc phu hop nhu tim kiém thong tin, xem video minh hoa, thuc hi¢n thi nghiém ao hodc lam bai tap
truc tuyén,. . d6ng thoi can kiém tra trude thiét bi dé dam bao cac hoat dong dugc thuc hién on dinh.

Loi cam on: Nhém tac gid cam on sy tai tro’ cua quy Khoa hoc Cé}}g nghé Pai hoc I:Iué' qua dé tai “Sir dung thi
nghiém ket hop thiet bi di dong thong minh theo dinh hudng phat trién nang lyc tim hiéu thé gidi t nhién duwdi goc
dovat li” ma so: DHH2024-03-190.
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