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Tom tit: Thiét bi thi nghiém déng vai tro rat quan trong trong viéc hé tro hoc sinh tiép cdn va phdt trién nang luc khoa
hoc. Tuy nhién, viéc giang day mén Khoa hoc Ty nhién hién nay con gap nhiéu khé khan do han ché vé thiét bi thi nghiém,
ddc biét trong day hoc cdc hién tieong quang hoc thuéc mach ndi dung “Anh sang” chwong trinh Khoa hoc Tw nhién I6p
9. Vithé, nghzen cieu nay 1ap trung vao xdy dung bo hoc liéu mo phong cac hién twong quang hoc hé tro- hoc sinh quan sdt
triee quan, hiéu ré ban chdt vt li va phdt trién nang lwc tim hiéu ti nhién.
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Abstract: Experimental equipment plays a crucial role in helping students access and develop scientific competencies.
However, teaching Natural Sciences currently faces numerous challenges due to limitations in laboratory equipment,
especially in delivering content related to optical phenomena in the “Light” unit of the Grade 9 Natural Sciences
curriculum. Therefore, this study focuses on developing a teaching resource kit that simulates common optical phenomena
to help students observe intuitively, better understand the physical nature of these phenomena, and enhance their inquiry-

based scientific skills.
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I. PAT VAN PE

Mach ndi dung “Anh sang” 1a mot mach noi
dung quan trong thudc chuong trinh mén Khoa hoc
Tu nhlen 16p 9 gitip cho hoc sinh (HS) ¢6 su hiéu
biét vé ban chat va u‘ng dung cua cac hién tugng
quang hoc trong doi song thuong ngay. Viéc giang
day ndi dung nay hién nay con gap kho khan do
nhiéu hién twong quang hoc turong dbi triru twong
va kho quan sat truc tiép. Didu d6 gy ra mot sb
tré ngai trong viéc dam bao muc tiéu phat trién
nang luc (NL) khoa hoc ty nhién (KHTN) noi
chung, va NL tim hiéu ty nhién (THTN) noi riéng
cho hoc sinh. Str dung thi nghiém trong viéc giang
day la mdt trong nhﬁ'ng huéng ddi méi & phuong
phap day hoc, gop phan dép tmg cac yéu cau can
dat vé phat trién NL KHTN cho hoc sinh khi hoc
tap mach ndi dung “Anh sang”. Vi vay, viéc phat
trién bo hoc liéu “M6 phong cac hién twong quang
hoc thuong gap” co y nghia quan trong trong viéc
ho tro gido vién (GV) va HS tlep can ndi dung nay
mot cach sinh dong va thuc té hon.
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II. NOI DUNG NGHIEN CUU

2.1. Co s6 1y luan

Khi tiép can mén KHTN, HS khong chi thu
nhén kién thtrc, ma con duge hinh thanh va phat
trién NL KHTN véi ba thanh t5 c6t 18i: nhan thire
khoa hoc, THTN va van dung kién thirc, ky nang
(B6 Giao duc va bao tao, 2018). Trong bdi canh
gido duc hién dai, viéc d6i méi phuong phap day
hoc dugce xem 12 can thiét dé phat trién NL THTN
cho HS. B0 hoc li¢u voi tinh tryc quan va tuong
tac cao, khong chi giup HS tiép can kién thirc
mot cach thuc tién ma con tao ra moi truong hoc
tap tich cuc, khuyén khich tu duy kham phé va
sang tao. Thay vi tiép thu thong tin mot cach thu
dong, HS duoc truc tiép quan sat, thao tac vdi mo
hinh. Theo Iy thuyét nhan thirc ctia Piaget (Piaget
& Cook, 1952), viéc tuong tac truc tiép v61 moi
truong xung quanh dong vai trd quan trong trong
su phat trién tu duy khoa hoc, gitip HS nang cao
kha nang suy luan va kham pha quy luat tu nhién.
Vi thé, bai bao nay s& tap trung vao viéc xay dung
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bd hoc liéu “Mo6 phong cac hién tugng quang hoc
thuong gap” dé phat trién NL THTN.

B0 hoc li¢u duoc xay dung dua trén nén tang
kién thirc khoa hoc vimg chic vé mach noi dung
“Anh sing”, bao gom céc hién tuong khic xa
anh sang, tan sic anh sang va phan xa toan phan.
Trong do6, khiic xa 4nh sédng 1a hién tugng anh
sang bi chéch hudng ban dau khi truyén qua cac
moi trudng ¢ chiét suat khac nhau; tan sic anh
sang xay ra khi anh sang trang di qua lang kinh
va bi phan tach thanh cic mau sic khac nhau; va
phan xa toan phan 1a hién twong anh sang bi phan
xa hoan toan khi truyén tir méi truong c6 chiét
suat 1on sang moi truong co chiét suat nho hon,
v6i goc t6i thoa diéu kién. Cau vong hinh thanh
khi 4anh sang mat troi twong tac voi giot nudc
mua, con cac hién tugng quﬁng mat troi, mat troi
gia, cOt mat troi xuét hién do anh sang tuong tac
v6i tinh thé bang trong khi quyén. Viéc mé phong
nhiing hién tugng nay giap HS quan sat tryc quan,
giai thich khoa hoc ban chét vat li ctia chung, tur
d6 phat trién NL THTN cho HS.

2.2. Co sé thuye tién

Mot trong nhitng kho khin 16n nhit trong day
hoc mach ndi dung “Anh sang” & mon hoc KHTN
16p 9 1a tinh trang thiéu thiét bi thi nghiém hoac
chwa c6 thiét bi thi nghiém phui hop. Bén canh do,
yéu t6 chi phi dé chuan bi nhimng bo thi nghiém
phtrc tap ciing chiém mot phan 16n. Tran Thanh
Théo & Nguyén Trong Hong Phiic (2021) di thyc
hién khao sat va két qua cudi cing véi 85,18%
gido vién gip kho khin do thiéu co so vat chat
va 81,48% cho rang sy han ché vé tai liéu tham
khao anh huong dén viéc giang day thyuc hanh.
Nhimng kho khin nay khong chi lam giam chat
luong giang day do bai hoc trd nén kho khan, triru
tuong ma con han ché sy phat trién k¥ nang thyc
hanh va tu duy khoa hoc cia hoc sinh, cling nhu
su huing thll véi mon hoc.

Bén canh do6, chuong trinh GDPT 2018 cua

Viét Nam duoc xay dung theo huéng mé, chuyén
tir viéc truyén thy kién thic sang phat trién pham
chét va nang luc cia HS. Dic biét, viéc sir dung
cac cong cu ho trg giang day nhu bo hoc liéu, thi
nghiém 4o, da dugc chimg minh la giup hoc sinh
tham gia tich cuc hon vao bai hoc, nang cao sy
hiéu biét va ghi nh¢ kién thire 1au dai. Cac nghién
ctru cho thidy HS hoc theo phuong phap tich cuc
c6 két qua hoc tip cao hon 15-20 % so v6oi nhém
hoc theo phwong phap truyén théng, dong thoi
phat trlen tot hon céc k¥ nang tu duy phan bién va
giai quyét van dé thong qua viéc tham gia vao cac
hoat dong thuc hanh (Nguyén Quang Linh va cac
cong su, 2024). Nhu vay, viéc ddi maoi phuong
phép day hoc theo hudng tich cuc, khong chi gitp
cai thién chat lugng day hoc mach ndi dung “Anh
sang” ma con gop phan nang cao hidu qua gido
duc va phat trién toan dién cho HS.

2.3. Két qua va thao luin

Duya trén nghién ctru Iy thuyét vé viéc dam bao
YCCP va hinh thanh phat trién NL KHTN cho
HS, nghién ctru nay dé xuét tong quan quy trinh
cac budc thiét ké bo hoc lidu va ing dung trong
vao xay dung nén bd hoc li¢u “Mo6 phong cac hién
tuong quang hoc thuong gap” gom 4 giai doan.

Giai doan 1: Nghién ciru va phan tich cdc hién
twong

Cau Véng, quﬁng mat troi, mat troi gia va cot
mit troi déu co chung co s¢ vat li dua trén khtc
xa, phan xa toan phan va tan sic anh sang. Hiéu
10 cac nguyén ly vat li nay cho phép mod phong lai
cac hién tuong nay trong phong thi nghiém bang
cac dung cu quang hoc nhu lang kinh va dén; tu
do tai hién cac hién tugng nay tuong ty nhu trong
tu nhién.

Giai doan 2: Thiét ké b6 hoc liéu

Thiét ké bo hoc liéu déng vai tro dinh hudng
hd tro viéc thuc hién bd hoc liéu dugc tbi vu. So
d6 khéi va thiét ké ctia bo hoc lidu dugc trinh bay
cu thé trong Hinh 1.

Hinh 1. So @6 khéi va mach dién cua bg hoc liéu.
(1) Bo nguon; (2) Mach arduino, (3) Joystick diéu khién chuyén dong lang kinh, (4) va (5) Pong co buéc NEMA 17; (6)
Adapter 3V - 14; (7) Pong co bucc DC quay lang kinh
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Giai dogn 3: Thuc hién mé hinh
Sau khi hoan tat vi¢c chuan bi cac dung cu can

duoc thuc hién.
* Budc 1: Lap rap mo hinh va két ndi cac bo

thiét, qua trinh lap rip mo hinh va mach Arduino phan theo cac khdp co san.

Hinh 2. Két néi cdc bg phdn ciia bé hoc liéu: (a) Cdc bg phdn can ldp rdp theo khép mdt trén; (b) Cdc bé phdn can ldp
rap theo khop mat dudi; (c) Chan va de cua bo hoc lieu mo hinh sau khi duoc lap; (d) Hinh anh bo hoc liéu
sau khi dwoc lap rap theo cac khop.

« Budc 2: C6 dinh ling kinh va gin cac tru
dung lang kinh vao xe trén thanh truot.

Hinh dang lang tru luc gidc cua lang kinh tuong
tu nhu cau tric cta cac tinh thé bang lo lung trong
khong khi. Ngoai ra, véi cu tric nay thi khi anh

sang di qua mot tinh thé bang luc giac, no s& bi
khtc xa hai 1an: mot 1an khi di vao va mot lan
khi di ra. Khi roi xudng, cac tinh thé nay s& c6 xu
hudng sip xép theo phuong ngang, tao diéu kién
cho céc hién tugng quang hoc dién ra.

Hinh 3. Ling kinh luc gidc déu va truc lang kinh dwoc cap nguon béi adapter 3V-1A.

Pé mo phong chan thuc hon qua trinh roi cia
tinh thé béng trong ty nhién, ling kinh duoc gin
v6i hé thong xoay su dung dong co DC. Hai dong
co nay, dugc cap ngudn bdi adapter 3V-1A, tao
ra chuyén dong xoay cho ling kinh, gitp tai hién
lai sy roi ty do va da dang cua tinh thé bang trong

khong khi.

Budc ké tiép, gan cac truc léng kinh vao bd hoc
lidu mo h1nh Luu y, néu mudn mo phong hién
tuong cAu vong, quang mat troi Va mat trcn gia thi
st dung truc moét lang kinh; con néu mudn tao hién
tuong cot mat troi thi st dung truc 3 lang kinh.

Hinh 4. Ling kinh dwoc gdan vao mé hinh: truc mét lang kinh va truc 3 lang kinh.
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* Budc 3: K&t noi, cap nguon va nap code

Hinh 5. Két néi mach arduino voi dong co DC dong co buoc NEMA 17

Sau khi mé hinh da duoc 1ap rap hoan chinh, dé
diéu chinh vi tri ctia lang kinh va quan sat hién tuong
quang hoc mot cach rd nét, ta sir dung Joystick.
Viéc diéu khién Joystick sang trai/phai hodc 1én/
xudng s& tac dong dén hai dong co NEMA 17, cho
phép di chuyén ling kinh mot cach linh hoat. Qua

trinh ndy gitip ta d& dang tim kiém va thiét 1ap goc
t6i uru dé hién twong quang hoc xay ra.

Giai doan 4: Thir nghiém tién hanh quan sat
cac hién tugng va ap dung vao day hoc

Can chinh ngudn sang trén bd hoc liéu dé tao
duogc cac hién tugng quang hoc tuong ung

B 5

Hinh 6. Hén tirong cot mdt troi va mat troi gid dwgc tao boi bo hoc liéu

II. KET LUAN

Bai nghién ctru nay gidi thiéu bd hoc liéu
"Mo6 phong cac hién tugng quang hoc thuong
gip" — mot cong cu hd tro giang day chu dé
"Anh sang" (KHTN 16p 9) hiéu qua va linh

hoat. B§ hoc liéu khoéng chi dap ung YCCD
chuong trinh KHTN ma con khuyén khich gido
vién chu dong phat trién va hoan thién no, phu
hop véi nang luc cua tung 16p hoc, tir d6 nang
cao chit lwong day va hoc.
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