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PHAN A. PAT VAN PE
I. Ly do chon @@ tai

Thi nghiém trong giang day cac mén khoa hoc déng vai trod 1a cau ndi giira
Iy thuyét va thuc hanh, tao diéu kién dé HS phat trién tu duy logic, k¥ nang phan
tich va giai quyét van dé. Tuy nhién, thuc trang hién nay & nhiéu truong hoc cho
théy su han ché vé co s& vat chat va thiét bi day hoc, dac bi¢t 1a cac thiét bi phuc
vu cho thi nghi¢m thuc hanh. Diéu nay dan dén kho khan trong viéc trién khai céc
tiét hoc c6 tinh tng dung cao, khién HS thiéu hing tha va kho tiép can véi cac
khai ni€m triru twong trong mon hoc.

Trong chuong trinh KHTN 16p 7, mach noi dung "Ning luong va su bién
d6i" bao gdm céac cha dé c6 tinh tmg dung thyuc tién cao nhu chuyén dong, dao
dong am, va nang lugng anh sdng. Tuy nhién, day cling la nhitng nd1 dung khoé
giang day vi cac hién tuong thuong yéu cau thiét bi do luong hién dai dé minh
hoa chinh xac. Viéc thiét ké cac bo thi nghiém don gian, c6 thé két ndi véi may
tinh, khong chi hd trg HS tiép can kién thitc dé dang hon ma con goép phan rén
luyén cac k¥ nang can thiét trong thoi dai cong nghé sé.

Véi nhing 1y do trén, tdi quyét dinh chon nghién ctru dé tai "Thiét ké va st
dung thi nghiém c6 két ndi vai may tinh trong day hoc mon Khoa hoc ty nhién 7,
mach ndi dung Ning luong va su bién doi". Dé tai nay khong chi nham nang cao
chat luong day hoc ma con tao diéu kién phat trién toan dién nang luc khoa hoc,
cong nghé va tin hoc cho HS, dong thoi dap umg yéu cau d6i moi gido dyc hién
dai.

I1. Muc dich nghién ctru

Thiét ké va cai tién bo thi nghiém vé mit thiét bi, phuong an va ki thuat
tién hanh nham thyc hién nhitng muc tiéu caa thi nghiém dé ra. Qua d6 nang cao
hiéu qua cua viéc thuc hanh thi nghiém khao sat, dua dugc cac két qua hién thi
Ién may tinh ca nhan. Bo thi nghiém khi hoan thanh phai dam bao cac tiéu chi:

- Chinh xac vé két qua.

- Than thién véi caHS va GV.

- Két qua truc quan, thao tac xir Ii s liéu duoc.

- Gi& thanh phu hop, dé lap dit, cd thé cai tién vé chirc nang va hinh thiec.
I11. Poi twong va pham vi nghién ciu

- Béi twong: Thi nghiém cé két ndi véi may tinh trong day hoc KHTN 7.

- Pham vi: Mach ndi dung "Ning luong va sy bién ddi" gom 3 chuong: Tc
d6, Am thanh va Anh sang.

IV. Phwong phap nghién cuu

- Nghién ctu Iy thuyét.
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- Thiét ké va thir nghiém thuc té.
- Khao sat, danh gia hi¢u qua qua thuc nghiém.
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PHAN B. NOI DUNG
l. Co s6 li luan
1. Tam quan trong ciia thi nghiém trong day hoc KHTN

- Thi nghiém dong vai tro 13 cau ndi giita 1y thuyét va thuc tién, giap HS
quan sat, kiém chung va hiéu rd hon vé cac hién tuong tu nhién. Theo quan diém
day hoc hién dai, thi nghi€ém khong chi 1a cong cu minh hoa ma con la phuong
tién giup HS rén luyén céc k¥ nang tu duy khoa hoc nhu 1ap ké hoach, thuc hién,
thu thap va phan tich dir li¢u.

- bBac biét trong chuong trinh KHTN 16p 7, mach nd1 dung "Nang lugng va
su bién doi" chira dung nhiéu khai niém triru tuong, nhu chuyén dong, dao dong,
va nang luong 4nh sang. Viéc to chirc cac thi nghiém tryc quan va sinh dong gitp
HS dé dang hinh dung ban chét cac hién tuong, tir 46 nang cao chat luong tiép thu
kién thirc.

2. Ung dung CNTT trong day hoc

- Su phat trién manh m& cia CNTT d tao diéu kién thuan lgi cho viéc doi
mo1 phuong phap day hoc. Viéc tich hgp cong nghé vao cac thi nghiém gitp tang
tinh chinh x4c, hiéu qua va tinh tuwong tac, dac biét khi sir dung céc thiét bi két n6i
v6i may tinh va phan mém ho tro.

- CNTT trong thi nghiém c6 thé dam bao:

Tinh true quan: Hién thi két qua do dac, di liéu hodc hinh anh tryc tiép
trén man hinh may tinh.

Tinh chinh xac: Giam thiéu sai s6 nho sir dung cac cam bién, phan mém
phan tich.

Tinh twong tac: HS co thé truc tiép thao tac, diéu chinh va xtr 1y dir liéu
thong qua cac phan mém.

3. Tich hop gido duc STEM trong day hoc KHTN

- Gido duc STEM la xu hudng gido duc hién dai, nhan manh viéc trang bi
cho HS nhing k§ ning can thiét dé dap tmg yéu cau cta thoi dai cong nghé 4.0.
Trong d6, viéc tich hop cong nghé vao day hoc KHTN khong chi giup HS hiéu
sau hon vé nodi dung kién thirc ma con rén luyén cac k¥ nang nhu tu duy phan tich,
xu ly dit li¢u va ung dung cong nghe.

- Céac thi nghi¢m tu thiét ké véi sy hd tro cla cong nghé, nhu str dung cam
bién, laptop hodc phan mém phan tich, 1a mot trong nhitng cach tiép can hiéu qua
dé trién khai gido duc STEM trong cac truong hoc.

4. Loi ich ciia vigc sit dung thi nghiém cé két noi véi mdy tinh trong day hoc
Dbi véi GV:
- Giup GV tiét kiém duoc thoi gian chuan bi thi nghiém
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- Giip minh hoa bai gidng mdt cach truc quan, sinh dong.

- Tang cuong kha ning kiém soat, t6 chirc thi nghiém.
D6i v6i HS:

- Tang himg tha hoc tap nho viéce tiép can véi cong nghé hién dai.

- Phat trién ning luc tu duy khoa hoc théng qua viéc thu thap, xir Iy va phan
tich dir ligu.

- Tao co hdi dé HS lam quen v&i cac thiét bi va phﬁn mém hd tro, tir d6
chuan bj tt hon cho nhiing yéu cau cta thoi dai cong nghé.

5. Sw cdn thiét ciia viéc thiét ké thi nghiém tw ché két néi mdy tinh

- Trong diéu kién co s& vat chét tai nhiéu truong hoc con han ché, viéc thiét
ké cac bo thi nghiém don gian nhung hiéu qua va c6 kha ning két ndi voi may
tinh 1a giai phap thuc tién, tiét kiém va kha thi.

- Céc thi nghiém tu ché khong chi tan dung duoc céc thiét bi san ¢ (nhu
laptop, dién thoai, cam bién don gian) ma con giup GV chi dong sang tao, diéu
chinh phu hop véi ndi dung bai giang.

- Ngoai ra, viéc HS truc tiép tham gia thuc hién cac thi nghiém nay con gop
phan phat trién k¥ nang sang tao va kha nang giai quyét van dé thuc té.

Tom lai, co s6 1y luan cua dé tai dua trén tam quan trong cua thi nghiém
trong day hoc KHTN, lo1 ich cua viéc tich hop CNTT, va xu hudng gido duc
STEM. Viéc thiét ké va sir dung céc thi nghiém c6 két ndi voi may tinh trong
giang day khong chi dap ung yéu cau doi méi phuong phap ma con mang lai hiéu
qua cao trong viéc hinh thanh va phat trién ning luc cho HS.

I1. Co sé thue tién

Trong xu hudng d6i mai giao duc theo Chuong trinh GDPT 2018, muc tiéu
trong tam 13 phat trién pham chat va nang luc HS. Trong d6, ning luc khoa hoc,
cong nghé va tin hoc dugc xac dinh 1a nhitng k¥ ning thiét yéu gitip HS khong
chi linh hoi tri thirc ma con c6 kha ning tng dung hiéu qua vao thuc tién cudc
séng va hoc tap.

Song song v&i d6, su phat trién cia CNTT va khoa hoc k¥ thuat d3 mo ra
nhiéu co hoi dé d6i méi phuong phap day hoc. Viée tich hop CNTT vao thi
nghiém khong chi nang cao tinh truc quan ma con giip HS rén luyén ki nang su
dung cong nghé, xir 1y dit liéu va phan tich két qua mot cach hiéu qua. Cac thiét
bi két ndi may tinh va phan mém hd trg cho phép HS theo ddi, thao tac truc tiép
trén dit liéu, qua do6 hinh thanh tu duy phén tich va giai quyét van dé theo hudng
khoa hoc.
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Thuyc té giang day mon Khoa hoc ty nhién 7 cho théy, viéc td chire céc thi nghi¢m
trong gid hoc van con nhiéu han ché do céc yéu td sau:
I11. Thuc trang cia vin dé nghién ciru
1. Thuan lgi

- Trang thiét bj ngdy cang hién dai

Hi¢n nay, nhiéu truong hoc da dugc trang bi phong thi nghiém khoa hoc tu
nhién véi cac thiét bi hd tro do dac chinh xac. Céc bd thi nghiém cam bién dién
tlr, may tinh, phan mém mo phong gitip hoc sinh quan sét rd rang hon cac hién
tuong khoa hoc.

- Hoc sinh hing tht v&i phuong phép hoc tap thuc nghiém

Thay vi chi nghe giang 1y thuyét, hoc sinh truc tiép 1am thi nghiém, tir d6
tang sy hing th va chil dong trong hoc tip. Viéc do dac, phan tich két qua gitp
cac em phat trién tu duy khoa hoc va k¥ niang thuc hanh.

- Ung dung cong nghé thong tin trong giang day

Nho su hd trg cia cac phan mém do dac, md phong, gido vién co thé trinh
chiéu két qua tryc tiép 1én man hinh, gitp hoc sinh quan sat va phén tich d& dang
hon. Cac cam bién do cuong do anh sang, nhiét do, dao dong am gitip thi nghiém
tréd nén chinh xac va tryc quan.

- Chuong trinh gido duc méi khuyén khich thyc hanh

Chuong trinh GDPT 2018 chu trong dén hoc qua trai nghiém, thuc hanh,
gitip hoc sinh hiéu ban chat ctia kién thirc. Viéc ap dung thi nghiém vao giang day
pht hop vé6i dinh huéng d6i méi phuong phap day hoc.
2. Kho khan

- Thiéu thén vé co s& vat chat va thiét bi thuc hanh

Nhiéu truong hoc, dic biét 1a & cac khu vuc ngoai thanh hoic néng thén,
chua duoc trang bi ddy du phong thi nghiém, thiét bi do luong chinh xac. Mot sd
dung cu thi nghiém c6 san nhung di cii, hu héng hoic khong du dé t6 chuc cho
tat ca hoc sinh cting tham gia. Viéc bao tri va nang cap thiét bi thi nghiém con gip
nhiéu kho khin do kinh phi han ché.

- Kho6 khan trong viéc t chirc thi nghiém truyén théng

Mot s6 hién tugng vat Iy nhu chuyén dong nhanh, dao dong 4m hodc su suy
giam anh sang theo khoang cach rat kho quan sat bang mat thuong hodc do dac
chinh xac bang phuong phap thu cong. Thoi gian danh cho maot tiét hoc ¢ han,
néu thuc hién thi nghiém theo cach truyén théng, gido vién c6 thé gap kho khin
trong viéc dam bao hoc sinh vira quan sat, vira phan tich s liéu mot cach day du.
Mot sb thi nghiém yéu cau thao tac phtrc tap hodc diéu kién vat 1y dac bi¢t (vi du
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nhu phong t6i, Am thanh yén tinh), gdy kho khin cho viéc trién khai trong méi
truong 16p hoc binh thuong.

- Ung dung cong nghé trong giang day chua phd bién

Du chuong trinh GDPT 2018 khuyén khich viéc tich hop cong nghé vao
day hoc, nhung thuc té, nhiéu gido vién van chua c6 diéu kién tiép can hodc chua
dugc dao tao bai ban vé cach st dung thiét bi cong nghé trong thi nghiém.

Hoc sinh tuy quen thudc v6i cong nghé sb nhung cha yéu sir dung dé tra
ctru thong tin hoac hoc 1y thuyét, chua ¢6 nhiéu co hoi thye hanh véi cac cong cu
hién dai nhu cam bién, phﬁn mém phan tich dir liéu.

Viéc két ndi cac thiét bi nhu cam bién do luong, may tinh va phan mém
phan tich dit liéu vao qua trinh giang day chua dugc 4p dung rong rii trong nhiéu
truong hoc.

Qua diéu tra thyc té trén 210 hoc sinh 16p 7 truong THCS Nguyén Gia
Thiéu, két qua trude khi ap dung sang kién cho thay:

Chi c6 khoang hon 50% HS cam thiy tir himg tha dé rit himg thi voi
phuong phép hoc hién tai.

0
Khéng hing tha
0%

36
R4t hing thd
17%

93
Binh thudérng
44%

84

Hirng tha
39%

= Réthieng thi = Hingthd = Binh thudng = Khéng hirng thi
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V¢ hiéu qua nhan thure, khoang hon 60% cac em HS cho rang minh ccos
nhan thtrc 10 rang va rat rd rang vé van dé da tim hiéu trong tiét hoc.

0
Khéng rd rang
0%

66
Binh thuwrérng
by 77
% R4t rd rang
37%

67
RO rang
32%

=R&tr5rang - RO1ang = Binhtheong = Khong rd rang

Tir nhitng thyc té trén, viéc thiét ké va s dung thi nghiém co két ndi véi
may tinh s& gitp khac phuc nhitng khé khin néu trén, dong thoi nang cao chat
luong giang day, tao diéu kién dé hoc sinh trai nghiém va kham pha kién thuc
khoa hoc theo cach truc quan, sinh dong hon.
IV. Giai phap thiét ké cac b thi nghiém cé két ndi véi may tinh
1. B thi nghiém sé khdo sdt chuyén dong

- Muc tiéu: Nghién ctru chuyén dong déu, khong déu, 1ap bang sb liéu va
v& dd thi quang duong — thoi gian

- Thiét bi:

Cong quang

Mach diéu
khién Arduino
Uno R3
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Ray truot va
thudc

Xe lan

Gi4 do nang
ha

Pén bao led

- Phian mém:

* Phan mém ldp trinh: Arduino IDE, ngoai ra c6 tham khao cac ngudn trén
internet va ChatGPT d¢é viét code lap trinh.

* Phian mém xi¢ ly so liéu: Microsoft Excel

- Céc buéc tién hanh thi nghiém:
Buéc 1: Khéi dong file Excel chia san add — on [] @ file so lieuxism
PLX-DAQ (file so lieu.xIsm)
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Budc 2: Nhan “Connect” dé két ndi bo thi nghiém voi may tinh
PLX-DAQ Release 2.0 X

2 Controls
E b3
PLX-DAQ '} W Download Data

[l Clear Stored Data
. User 1
. User 2

Settings

Port:

12
Baud: HEe h

Clear Columns
ﬂ Reset on Connect _

Controller Messages

PLX-DAQ Status

Budc 3: Biéu chinh céc cong quang dén céc vi tri mudn khao sat, nhap céc gia tri
nay vao hang gia tri quang duong (don vi m).

L S Nhap du lieu x: x1 X2 x3 x4 x5 X6
Quang dudng
Thoi gian
-t
s-s

1A E

Quéng duwong - thoi gian

1.2

0.8

0.6

Budc 4: Nhan nt tai vi tri dén béo trén bo thi nghiém dé luu gia tri thi nghiém
(MODE 1 - dén do: nhap dir liéu, MODE 2 - dén xanh : dir liéu quang duong da
duoc ghi, MODE 3 - dén vang: san sang thi nghiém).

Budc 5: Pua xe vé vi tri xuat phat, tha hodc day cho xe chuyén dong, di qua ca 6
cong quang, ngay sau khi xe chay qua cong quang thir 6, dén bao s& chuyén sang
ca 3 mau (MODE 4). Gi4 tri thoi gian va quing duong sé hién thi trén bang s6
liéu, dong thoi, do thi quang duong — thoi gian ciing hién thi trén man hinh.

Nhap du lieu x: x1 X2 x3 x4 x5 x6
Quang dudng 0 0.15 0.3 0.45 0.6 0.75 m
Thoi gian 0 0.288 0.581 0.884 1.191 1.495 s
t-t 0.288 0.293 0.303 0.307 0.304 s
5-5 0.15 0.15 0.15 0.15 0.15 m

Quéng dudng - thoi gian
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

0 0.288 0.581 0.884 1.191 1.495
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Cac thong sé hién thi mic dinh bao gém: Quang dudng (m), thoi gian (s),
khoang thoi gian di chuyén gitra 2 cong quang lién tiép t —t (s), khoang céch giita
2 cdng quang lién tiép s — s (m). Ngoai cac thdng s ké trén, ngudi dung hoan toan
c6 thé dua ra thém cac thong sd khac bang cach nhap dir liéu va ham tinh toan
nhu dung Excel thong thuong.

* Ung dung trong day hoc

- Pham vi 4p dung: Chuyén dong déu va chuyén dong khong déu, Toc do,
tbc do trung binh, dd thi quing duong — thoi gian. Bai 8,9,10,11 chuong III sach
Khoa hoc ty nhién 7 két ndi tri thirc véi cudce séng.

- Quy trinh swr dung:

* GV chuan bi céac dung cu thi nghiém

* HS tién hanh thi nghiém bang cach ghi lai chuyén dong cua xe lan, d6i chiéu
v6i két qua trén may tinh.

* Két ndi cam bién v6i may tinh, hién thi dit liéu chuyén dong va xay dung
d6 thi trén phan mém Microsoft Excel.

* HS thao luan va phén tich d6 thi dé rat ra nhan xét vé chuyén dong déu,
khong déu, tinh toan téc do chuyén dong, tbc do trung binh

- N§i dung ap dung:

Véi nhiing chic nang da dé cap, bo thi nghiém nay dwoc ap dung trong
mon Khoa hoc ty nhién 7, chuwong I1I: Téc dg, cu thé nhu sau:

Trén bang sé liéu két qua do, thoi gian di chuyén cua xe giita hai cong
quang lién tiép duoc hién thi. Do cac cong quang duoc bd tri cach déu nhau, cac
quing dudng gitra ching 1a bang nhau. Trong bai 8: Téc dé chuyén déng, giao
vién c6 thé sir dung bang s6 liéu tir cac 1an do ngiu nhién dé giao nhiém vu cho
hoc sinh tim va so sanh téc do caa cac chuyén dong nay. Pay 1a mot trong hai
phuong phap xac dinh tinh nhanh, cham cua chuyén dong.

Nhap du lieu x: x1 X2 x3 x4 x5 X6
Quéng dudng 0 0.15 0.3 0.45 0.6 0.75 m
Thgigian Q 0288 0.581 0884 1,191 1,495 S
t-t 0.288 0.293 0.303 0.307 0.304 s
s-S 0.15 0.15 0.15 0.15 0.15 m

So liéu thoi gian vdt di trén nhitng quang dwong bang nhau
Dua trén bang s6 liéu, sau khi gioi thiéu khai niém va cong thic tinh tc
d6, gi4o vién c6 thé husng dan hoc sinh tim hiéu vé don vi do toc do, cho thay
rang don vi ndy phu thudc vao don vi do d6 dai va thoi gian.
Ung dung trong bai 9: Po tdc do, bo thi nghiém nay cé thé thay thé cac
phuong an thi nghiém truyén théng véi nhiéu vu diém vuot troi:
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So véi thi nghiém sir dung dong hd bam gidy: Két qua do bang phuong
phap thu cong thudng c6 sai s6 16n do nhiéu yéu té nhu thoi gian va quang duong
khdng c6 dinh, phu thudc vao ngudi thuc hién. Hon nita, xe chay trén tim van c6
thé bi léch hudng, gay sai léch vé quang duong. Bo thi nghiém khao sét chuyén
d6ng khic phuc cac van dé nay bang céach ¢ dinh thudc trén thanh truot, do thoi
gian bang cong quang va sir dung hé thng ray gitp xe di chuyén thang theo quy
dao..

Hé théng ray gilp xe khong bi léch khéi quy dao chuyén déng

So véi thi nghiém ding dong hd do thaoi gian va hién s: Phuong phap nay
d3 khac phuc mot sé han ché caa ddng hd bam gidy bang cach cb dinh thudc do
va cho vién bi di chuyén trén ray. Tuy nhién, thiét bi nay c6 nhuoc diém 14 cong
kénh, mdi lan chi do dwoc mot gid tri thoi gian va can thuc hién nhiéu lan dé thu
thap thém dix liéu. Bo thi nghiém méi duoc thiét ké dé khic phuc cac han ché nay,
Véi thanh truot bang nhom, gia d& mica nhe, va kha ning do dong thoi nam gia
tri quang duong va thoi gian. Biéu nay gidp hoc sinh c6 thém thoi gian thuc hanh
tinh toan toc do.

Ngoai ra, sb liéu do duoc hién thi truc tiép trén man hinh may tinh caa giao
vién va c6 thé chiéu I8n man hinh 16n. Dit liéu tu dong nhap vao phan mém Excel,
gilip xtr ly va tinh toan thuan tién bang cac ham co ban. Do chinh xéac ciua phép
do thoi gian o ca hai thiét bi 1a ngang nhau (chinh xac dén 1 ms) do déu sir dung
cong quang.

Thieée do do dai va hé thong cong quang trén thanh triot
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- V6i ndi dung cudi cling cua bai, Bo thi nghiém nay c6 nguyén 1y do tdc
d6 twong tu thiét bi ban toc do hién nay. Cac cong quang hoat dong giéng nhu
vach mdc trén duong quédc 16, cho phép gido vién gidi thiéu nguyén ly hoat dong
ctia may ban tdc d6 cho hoc sinh

Ung dung trong bai 10: B4 thi quang dudng — thoi gian: Trong bai hoc nay,
gido vién cd thé thuc hién thi nghiém truc tiép dé thu thap bang gia tri quing
duong theo thoi gian. Nho chire ning cua Excel, do thi quing dudng — thoi gian
s& ty dong duogc vé trén man hinh. Ngoai ra, Excel con hd tro hién thi phuong
trinh caa dd thi, gidp hoc sinh nhan biét méi quan hé gitta quang duodng va thoi
gian mot cach truc quan.

2. Phén tich song ém bang dao dpng ki trén mdy tinh cd nhan

- Muc tiéu: Nghién ctru dao dong va song am

- Thiét bi: May tinh c4 nhan hodc laptop, micro thu 4m ngoai hodc micro
laptop, 4m thoa, ngudén 4m (jack 4m thanh 3,5mm néu st dung cho may phat am
tan)

- Phan mém: Oscilloscope — Pay 1 phan mém mo phong dao dong ky, 6
giao dién va cach hoat dong tuong tu nhu dao dong ky dién tu.

- Cac buéc tién hanh thi nghiém:

Budc 1: Khai dong phan mém Oscilloscope.

B Soundcard Oszilloscope - a

E Oﬂwou|1v¥&w|ﬂmmlﬁnmﬂwlmlmﬁml
| Channel 1 (left) 100m perDiv s Channel 2 (right) 100m per Div
Amplitude CH1 Amplitude CH2
10m n/moivl
1m_p~ ., 100m  4m_ " 7. 100m
s 1 1
100u 1004
‘ Symc
5 Al
Offset
0000 0000
SCOpeieExe
Time [sec] Trigger @
100m
10m sl & Auto \*!
N
) Channel 1 ﬁ!
1m 10 Edge
!‘ m rising 'T'
Threshold
Run/Stop Hoon
(0 Caesa ] N ——
8m 10m 12m 14m  16m  18m  20m
Time [sec] Grid [/] m—
Channel Mode Measure
©2011 C Zeimizv1a0 | single | ErE— Trigger: AUTO - CH1

Budc 2: Pua ngudn am hoic 4m thoa lai gan micro ciia may tinh, quan sat va nhan
xét trén man hinh.
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Ngudn 4m dao dong véi bién d6 16n va nho

B Soundcard Oszilloscop — [n)
[ | Osciloscope | X-¥ Graph | Frequency | Signalgenerator | Extas | settings |

Channel 1 (left) 6.5m perDiv s Channel 2 (right) 6.5m per Div

Amplitude CH1  Amplitude CH2
tom VOV,
'
m ., 100m
S
1000 1 100 1
A Sync
50
Offset
g
Time [sec] Trigger @
100m
Frem,
10m_> 1 _mae o
- ): Channel 1 <
w10 Edge
m risng |
Threshold
Run/Stop J0.001
- Auto Set -
4m 5m m m
Time [sec] Grid [ -
Channel Made e
single | — | Paused - press Run/Stop to continue - CH1

deand Oselloscope - O

(e |

Oxctosope | v Graph | Frequency | Signaigenerstor | xas | Setungs |

T Channel 1 flef) (]| 6.5m perDiv s Channel2(right) [} 6.5m per Div

Amplitude CH1  Amplitude CH2
tom (VDN
m \",“1Wm m 100m
1004 hl 1000 1
es T
Offset
0.000 Reset 0.000
Time [sec] Trigger @
100m
RO ute
tom Ly fu I
i Cuannel 1
w10 Fdge
¢ riing < |
Threshold
Run/Stop ol 0.001
m 4m Sm 6m m
Time [sec] Grid []
Channel Mode —
single | status < Paused - press Run/Stop to continue - CH1

Ngudn am dao dong véi tan sé 1on va nho

* Ung dung trong day hoc

Soundeard Oszilloscope:
G

(e |

jom (1D
Lo
1m_y 2, 100m i
1000 A 00u
Offset

T |
Amplitude CH1  Amplitude CH2
om 11DV
im_ \' ., 100m iy 100m
1000 1 100
Sync '
Jo.5m =
0.000 0.000

Amplitude CH1 - Amplitude CH2

- o
Oscilloscope | X-Y Graph | Frequency | Signaigenerator | Extras | settings

Channel 1 (lefth ] 6.5m perDiv ' Channel2 (rightt ] 6.5m perDiv

Paused - press Run/Stop to continue - CH1

-
[y e — —

Channel 1 fleft) 6.5m perDiv s Channel 2 (right) 65m per Div

Paused - press Run/Stop to continue - CH1

- Pham vi ap dung: Dao dong am thanh va song am, do cao va do to cua

am. Bai 13 Sach Khoa hoc tu nhién 7 Két ndi tri thirc vi cudc séng.

- Quy trinh sir dung:

* GV hudng dan HS str dung micro dé ghi lai dao dong am thanh tir Am

thoa hodc loa phat am.

* HS sir dung phan mém Oscilloscope dé quan sat va phan tich dang song

A

am.

* Thuc hién so sanh dang song ctia cdc am thanh khac nhau (cao dg, bién

* HS thao luan va rat ra dac di€m cua séng am (tan so, bién do, chu ky).

- Noi dung ap dung:

Ung dung bo thi nghiém trong bai 13: Do to va dd cao ciia am: Bo thi

nghiém nay sir dung micro két nbi véi may tinh ca nhan (d6i v6i laptop, micro co

san). Sau d6, phan mém Oscilloscope duoc khoi dong dé tién hanh thi nghiém.
Phan mém Oscilloscope ¢ thé thay thé dao dong ky dién ttr va dao dong

ky s6 (thi nghiém hinh 13.2 va 13.4). Pay 1 hai thiét bi kha cong kénh va tuong
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d6i kho sir dung. Viéc tng dung phin mém gitp don gian hoa qué trinh thi
nghiém, d& thao tac hon va phu hop véi diéu kién day hoc thuc té.

Trong thi nghiém, hoc sinh quan sat man hinh dao déng ky khi nguén 4m
la &m thoa dao dong manh — yéu hodc cac am thoa khac nhau. Dya vao sy thay
ddi cta bién d6 va tan sd song am trén man hinh, hoc sinh so sanh va rat ra két
luan:

Bién d6 song am anh huong dén d6 to cua am.

Tan sb song am quyét dinh d6 cao cta am.

Viéc str dung phan mém Oscilloscope khéng chi giup hoc sinh quan sat ro
rang hon ma con tao diéu kién dé thuc hién nhiéu lan thi nghiém mot cach nhanh
chong, nang cao hiéu qua hoc tap.

3. Thi nghiém khdo sdt ning lweng anh sang

- Muc tiéu: Po cudng do anh sang, céng suat anh sang va hiéu qua chuyén
d6i nang luong anh sang.

- Thiét bi: Pén pin, nguon sang, cam bién cuong do anh sang quang tro,
Arduino Nano.

Cdm bién cuong dg anh séng quang
tro
- Phan mém: Arduino IDE, ngoai ra ¢ tham khao cac ngudn trén internet
va ChatGPT dé viét code lap trinh.
- Céc buéc tién hanh:
Budc 1: Khoi dong phan mém Arduino IDE, chuyén sang ché d6 Serial Monitor

Arduino Nano

Serial Monitor x  Output

Not connected. Select a board and a port to connect automatically.

9.0

[ o
Aaelufirie) N0
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Budc 2: Cam day két nbi Arduino v6i may tinh qua cong USB, quan sat gia tri
trén man hinh Serial Monitor

Serial Monitor x  Output

[

e}
)
b)
e
o .
| e o

N =

Budce 3: Quan sat va nhan xét cac gia tri hién trén man hinh, nhan xét khi chiéu
vao quang trd ngudn sang yéu, nguon sang manh va khi khong chiéu sang, tir 46
dua ra két luan vé ning luong anh sang, phan tich hiéu qua chuyén d6i ning luong
anh sang.

* Ung dung trong day hoc

- Pham vi ap dung: Ning luong 4nh sang va hiéu qua chuyén d6i ning
luong. Bai 15 Sach khoa hoc tu nhién 7 Két ndi tri thire v6i cude séng.

- Quy trinh swr dung:

* GV chuan bi cac dung cu thi nghiém

* Két ndi Arduino véi may tinh, HS thyc hién do cudng d6 anh sang tir cac
ngudn sang khac nhau (4nh ning, dén LED, bong dén day toc).

* Thu thap dit liéu va hién thi két qua trén phan mém, phan tich hiéu qua
chuyén d6i nang luong trong cac diéu kién 4nh sang khac nhau.

* Két hop hoat dong nhom: GV chia HS thanh cac nhém nho dé thuc hién
ting thi nghiém, sau d6 thao luan két qua va trinh bay trudce 16p.

- N6i dung ap dung:

Ung dung b thi nghiém trong bai 15: Nang luong anh sang, tia sang, ving
tdi: BO thi nghi¢m co thé thay thé cho hoat dong thi nghiém hinh 15.1 trong sach
gido khoa.

Gi4o vién tién hanh thi nghiém bang cach do cong suat anh sang trong hai
truong hop: khi dén chua bat va khi dén da bat. Két qua hién thi trén man hinh
cho thay:

Khi chua bat dén, gia tri cong suét anh sang nho.

Khi bat dén, gia tri cong suat anh sang 16n hon.

Tt do, hoc sinh quan sat va rit ra két luan: cam bién d3 nhan duoc nang
luong anh sang tir dén, ching to c¢6 su thay doi nang lugng anh sang.
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V.KET QUA THU NGHIEM VA PANH GIA
1. Két qua thir nghiém

- Hi¢u qua trong day hoc:

Céc bo thi nghiém gitp HS dé& dang hinh dung va hiéu rd cac khai niém
triru twong nhu chuyén dong, dao dong Am va ning luong anh sang.

Su két hop giira thiét bi thi nghiém va phan mém xir Iy s6 liéu trén may tinh
lam tang tinh tryc quan, giap HS khong chi tiép thu kién thirc ma con phat trién
k¥ nang tu duy logic va phén tich van de.

- Phén hdi tir GV va HS:

GV: Cac bd thi nghiém h tro dac luc cho viéc doi méi phuong phap giang
day, tiét kiém thoi gian chuan bi, dong thoi tang tinh sinh dong va hiéu qua cho
bai hoc.

HS: Pa s6 hoc sinh to ra himg tha khi tham gia cac tiét hoc sir dung thi
nghiém két néi may tinh. Cac em danh gia cao tinh ing dung cia thi nghiém va
cho rang phuong phéap nay gitp ndm chéc kién thic hon.
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2. Panh gia hiéu qua

- Phit trién ning lwec HS:

Nang luc khoa hoc: HS dugc rén luyén k¥ nang quan sat, thu thap va xu 1y
dir li¢u thuc nghiém. Qua dod, cdc em hinh thanh kha nang phan tich va suy luan
dua trén két qua thi nghiém.

Nang luc cong nghé va tin hoc: HS hoc duoc cach sir dung cac thiét bi hién
dai va phﬁn mém hd tro nhu Arduino IDE, Oscilloscope, va Microsoft Excel, tir
d6 phat trién k¥ nang s6 can thiét trong ky nguyén cong nghé.

Nang luc hop tac: Thi nghiém nhom giap HS ren luyén k¥ nang lam viéc
nhém, giao tiép va giai quyét van dé.

Céc bo thi nghiém dugc thiét ké don gian, chi phi thap nhung hiéu qua, phu
hop véi diéu kién co s& vat chit tai nhiéu truong hoc.

Su két hop gitra thi nghiém va cong nghé hién dai khong chi nang cao chat
luong day hoc ma con chuan bi cho HS nén tang kién thuc va k¥ nang can thiét
dé dap tmg yéu cau cia thoi dai 4.0.

- P& xuit cai tién:

Tiép tuc mé rong va thiét ké thém cac bo thi nghiém tich hop cong nghé dé
ap dung vao cac mach ngi dung khéac cia chuong trinh KHTN.

Chia sé tai liéu huéng dén va kinh nghiém thuc tién dé hd trg GV trién khai
hiéu qua phuong phap nay trong thuc té giang day.

Tom lai, viéc ap dung céac thi nghiém két ndi cong nghé da mang lai nhiéu
hiéu qua tich cuc trong giang day mén KHTN, dic biét 1a trong viéc phat trién
nang lyc khoa hoc, cong nghé va tin hoc cho HS. Piéu nay khong chi gop phan
nang cao chat lugng gido duc ma con thic ddy su chi dong, sang tao ciia HS trong
hoc tap.
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PHAN C. KET LUAN VA KHUYEN NGHI

I. Két luan

Pé tai "Thiét ké va st dung thi nghiém c6 két ndi véi may tinh trong day
hoc mén Khoa hoc ty nhién 7, mach néi dung Nang luong va sy bién d6i" da duoc
trién khai thyc té tai truong THCS Nguyén Gia Thiéu véi su tham gia cta 210
hoc sinh khéi 7. Cac két qua thir nghiém va danh gia da chirng minh rang viéc tich
hop cbng nghé vao thi nghiém khéng chi mang lai hiéu qua cao trong giang day
ma con gilp hoc sinh phét trién toan dién nang lyc khoa hoc, cdng nghé va tin
hoc. Théng qua bang hoi va thyc té thuc hién, két qua cu thé nhu sau:

« Hiéu qua nhan thic: 88% HS cho ring cac em c6 kha nang tiép can, phan tich
va xir ly dit liéu tir cac thi nghiém khoa hoc. Piéu nay gilp cac em hiéu sau sic
hon vé céc khéi niém khoa hoc triru tuong nhu chuyén dong, dao dong am, va
nang luong anh sang.

« Hing thu hec tap: Hon 90% HS danh gia cao phuwong phap day hoc st dung thi
nghiém két ndi cong nghé, nhan thay cac tiét hoc tha vi va dé tiép can hon.

0
Binh thirong Khéng himg thi
9% 0%

mRathingtht mHengthd = Binhthrong = Khong hirng tha
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. Phét trién niing lwc: HS duoc rén luyén ki ning tu duy phan tich, sir dung cong
nghé hién dai, va 1am quen véi cac phan mém hd tro trong hoc tap. Biéu nay gidp
chuan bj tét hon cho cac yéu cau cua thoi dai cong nghé sb.

« Ung dung thuc tién: Cac bo thi nghiém dugc thiét ké don gian, chi phi thap, dé
trién khai, pht hop véi diéu kién tai nhiéu trueong hoc.

Nhin chung, dé tai da dat dugc cac muyc tiéu dé ra, gop phan d6i moi phuong
phap day hoc, nang cao chit luong gi4o duc, va dap ang cac yéu cau ddi méi theo
Chuong trinh GDPT 2018. Tuy nhién, viéc 4p dung thi nghiém nay van can duoc
tiép tuc cai tién va nhan rong dé dat hiéu qua cao hon.

I1. Khuyén nghi

Pé nhan rong va nang cao hiéu qua cia sang Kién, ti xin dé xuat mot so
kién nghi sau:

1. Péi Véi nha truwong:

- Trang bi thém céc thiét bi hd trg nhu may tinh, cam bién, va phan mém
phan tich sb liu dé tao diéu kién trién khai cac thi nghiém céng nghé trong giang
day.

- To chic cac budi tap huan cho gido vién vé cach thiét ké, sa dung thi
nghiém két ndi may tinh, dong thaoi chia sé kinh nghiém giang day tich hop cong
nghé.

- Hd tro kinh phi dé gi4o vién sang tao va cai tién cac bo thi nghiém phu
hop véi diéu kién thuc té tai truong.

2. Déi véi GV:

Chu dong hoc hoi va cap nhat cac cong nghé moi dé thiét ké thém cac thi
nghiém tich hgp cdng nghé, ma rong sang cac noi dung khac trong chuong trinh
KHTN.

Tang cudng ap dung phuong phéap day hoc tich cuc, khuyén khich hoc sinh
tham gia thyc hanh, hgp tdc nhdm va phan tich dix liu.

Panh gia thudng xuyén hiéu qua cua cac thi nghiém da trién khai, tir d6 cai tién
dé dat két qua tét hon.
3. Poi véi HS:

Khuyén khich hoc sinh chu dong tham gia thuc hanh, st dung cac thiét bi
va phan mém hd tro trong thi nghiém dé phat trién ky nang khoa hoc va cong
nghé.

Tao co hoi cho hoc sinh thao luan, 1am viéc nhém va trinh bay két qua
nghién ciru dé nang cao kha ning giao tiép va giai quyét van dé.
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4. Poi véi cac cdp qudn ly gido duc:

- Pua ra cac chuong trinh hd trg d6i mai phuong phap day hoc gan lién voi
gido duc STEM va trng dung cdng nghé.

- Pé xuat mo rong trién khai mé hinh thi nghiém két ni may tinh ¢ céac
khdi 16p khac hodc cac mon hoc khac.

Viéc &p dung cac thi nghiém két néi cong nghé khdng chi gitp HS hiéu sau
kién thirc ma con dép tmg xu hudng gido duc hién dai, gop phan nang cao chat
luong giang day va phat trién ning luc toan dién caa HS trong thoi dai cong nghé
4.0

Toi xin chan thanh cam on!
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TAI LIEU THAM KHAO

1. Sach gido khoa KHTN 7 — B séach Két néi tri thic vai cudc sbng - NXB Gido
Duc Viét Nam.
2. C4c website; phan mém hd tro

- Chat GPT: https://chatgpt.com/

- Arduino IDE: https://www.arduino.cc/en/software

- Osilloscope: https://www.zeitnitz.eu/scope_faq
3. Cé4c ngudn tham khao

- http://arduino.vn/
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PHU LUC
Ma lap trinh cac thi nghiém

1. B thi nghiém sé khao sat chuyén dong

#define RED_PIN 10

#define GREEN_PIN 11

#define YELLOW _PIN 12

#define GATE_1 3

#define GATE_24

#define GATE_35

#define GATE 46

#define GATE 57

#define GATE 6 8

int prfMODE = 0;

int oldMODE = 0;

int count = 0;

int buttonTime = 0;

int startTime = 0;

int tableArray[2][6];

void setup() {
/l put your setup code here, to run once:
for(inti=0;1<6; i++){

tableArray[0][i] = 0;
tableArray[1][i] = O;

}
Serial.begin(9600);
attachlInterrupt(digitalPinTolnterrupt(2), buttoninterrupt, RISING);
pinMode(RED_PIN, OUTPUT);
pinMode(GREEN_PIN, OUTPUT);
pinMode(YELLOW_PIN, OUTPUT);
pinMode(GATE_1, INPUT);
pinMode(GATE_2, INPUT);
pinMode(GATE_3, INPUT);
pinMode(GATE_4, INPUT);
pinMode(GATE_5, INPUT);
pinMode(GATE_6, INPUT);
Serial.printin("CLEARDATA"); // x6a dit liéu trén sheet dau tién cua file

excel
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Serial.printin("LABEL,Gio tien hanh, Thoi gian lam TN, Vi tri, Thoi diem");
Serial.printin("RESETTIMER");

¥

void loop() {
/l put your main code here, to run repeatedly:

if(prjMODE != 0oldMODE){

Serial.printin("ROW,SET,2");

Serial.print("DATA, TIME, TIMER, MODE: ");

Serial.printin(priMODE);

oldMODE = prjMODE;

if(prfMODE == 3) count = 0;

switch(priMODE){

case 0:
digitalWrite(RED_PIN, LOW);
digitalWrite(GREEN_PIN, LOW);
digitalWrite(YELLOW_PIN, LOW);

break;

case 1:
digitalWrite(RED_PIN, HIGH);
digitalWrite(GREEN_PIN, LOW);
digitalWrite(YELLOW_PIN, LOW);
Serial.printin("ROW,SET,10");
Serial.printin("DATA, TIME, TIMER, Nhap du lieu x: , X1, x2, X3, x4, x5,

X6");

break;

case 2:
digitalWrite(RED_PIN, LOW);
digitalWrite(GREEN_PIN, HIGH);
digitalWrite(YELLOW_PIN, LOW);
Serial.printin("CELL,GET,D11, ");
tableArray[0][0] = Serial.parselnt();
Serial.printin("CELL,GET,E11, ");
tableArray[0][1] = Serial.parselnt();
Serial.printin("CELL,GET,F11, ");
tableArray[0][2] = Serial.parselnt();

Nguyén Thanh Luan Trwong THCS Nguyén Gia Thiéu



Serial.printin("CELL,GET,G11, ");
tableArray[0][3] = Serial.parselnt();
Serial.printin("CELL,GET,H11, ");
tableArray[0][4] = Serial.parselnt();
Serial.printin("CELL,GET, 111, ");
tableArray[0][5] = Serial.parselnt();
break;
case 3:
digitalWrite(RED_PIN, LOW);
digitalWrite(GREEN_PIN, LOW);
digitalWrite(YELLOW _PIN, HIGH);
Serial.printin("ROW,SET,9");
Serial.printin("Ban co the tien hanh thi nghiem!");
while(!digitalRead(GATE_1)){
}
startTime = millis();
while('digitalRead(GATE_2)){
}
tableArray[1][1] = millis() - startTime;
while(!digitalRead(GATE_3)){
}
tableArray[1][2] = millis() - startTime;
while('digitalRead(GATE_4)){
}
tableArray[1][3] = millis() - startTime;
while(!digitalRead(GATE_5)){
}
tableArray[1][4] = millis() - startTime;
while('digitalRead(GATE_6)){
}
tableArray[1][5] = millis() - startTime;
priMODE = 4;
break;
case 4:
digitalWrite(RED_PIN, HIGH);
digitalWrite(GREEN_PIN, HIGH);
digitalWrite(YELLOW _PIN, HIGH);
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Serial.printin("ROW,SET,3");
for(inti=0;1<6; i++){
Serial.print("DATA, TIME, TIMER, ");
Serial.print(tableArray[O][i]);
Serial.print(*",");
Serial.printIn(tableArray[1][i]);
¥
break;
¥
}

}
void buttoniInterrupt(){

iIf(millis() - buttonTime > 1000){
buttonTime = millis();
priMODE++;
iIf(pryMODE >=5) prjMODE = 0;
¥
}
2. B9 thi nghiém khao sat nang lwgng anh sang
const int analogPin = A0;  // Chan AO néi vé&i A0 cua Arduino
const float VCC =5.0;  //Bién ap ngudn (5V)
const float fixedResistor = 10000.0; // Dién tré ¢b dinh (10kQ)
void setup() {
Serial.begin(9600); // Bat giao tiép Serial
¥
void loop() {
// Poc gia tri dién ap tir cam bién
int analogValue = analogRead(analogPin);
float voltage = (1023 - analogValue) * (VCC / 1023.0); // Chuyén dbi ADC
thanh dién ap
// Tinh dién tré quang tré (R_LDR)
float resistance = (fixedResistor * (VCC - voltage)) / voltage;
// Tinh dong dién qua quang tré (1 =U / R)
float current = voltage *1000 / resistance;
/I Tinh cbng suét tiéu thu cua quang tro (P = U * 1)
float power = voltage * current;
// Hién thi két qua trén Serial Monitor
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Serial.printin("========== Két qua do ");
Serial.print("Dién ap (U): ");
Serial.print(voltage);

Serial.printin(" V");

Serial.print("Dién tré caa quang tro (R_LDR): ");
Serial.print(resistance);

Serial.printin(" Ohm™");

Serial.print("Dong dién (1): ");
Serial.print(current);

Serial.printin(" mA");

Serial.print("Cong suat tiéu thu (P): ");
Serial.print(power);

Serial.printin(" mwW");

delay(6000); // DPoc dir liéu mdi 6 gidy
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PHIEU KHAO SAT Y KIEN HQC SINH
Vé viéc sir dung thi nghiém két néi may tinh trong day hec Khoa hoc tw
nhién 7
Ho va tén hgc sinh:
Lép:
Ngay thuc hién khao sat: Trudc khi 4p dung sang kién

Hwéng dan: Hay doc ky cac cau hoi dudi day va danh du (v') vao 6 ma ban
cho 12 phu hop nhét véi y kién caa minh. Néu c6 y kién bo sung, vui 1ong viét
vao phan cudi phiéu khao sat.

1. Danh gia vé mirc d§ hirng thi khi hec

1.1 Ban c0 thay hung thu khi hoc véi phuong phap hién tai?

O Rat htng tha

O Hung tha

(O Binh thuong

O Khong hting thd

1.2 Ban c6 cam thay bai hoc tro nén tha vi va sinh dong véi phuong phap hién
tai?

O Ratddngy

O bong y

(O Khéng chic chan

O Khéng dé(]g y ]

2. Danh gia vé mirc dj hiéu bai 7

2.1 Ban c6 cam thay cach hoc hién tai gidp ban hiéu rd cac khai niém nhu
chuyén dong, dao dong, nang luong anh sang?

O Rat rd rang

O R& rang

(O Binh thuong

O Khéng r6 rang ’

2.2 Ban c0 gap kho khan khi phan tich bai hoc va rut ra két luan?

[0 Rat kho khan

(O Kho khan

(O Binh thuong

[J Dédang

3. Danh gia vé ky nang thuc hanh va cong ngh¢

3.1 Ban c6 cam thay phuong phap hién tai gip ban rén luyén k§ nang thuc hanh
va phan tich dir li¢u?

(O Rét nhiéu

O Nhiéu

O it

O Khéng c6
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3.2 Ban ¢ gap kho khan khi thuc hanh va thu thap dir liéu trong bai hoc?
(O Khong kho khin

(3 it kho khin

(O Kha khoé khan

(O Rat kho khin

4. Panh gia tong quan )
4.1 Ban danh gia mtrc 46 hiéu qua chung cua phuong phap hié¢n tai trong viéc ho

tro hoc tap?

(O Rét hiéu qua

O Hieu qua

O Binh thuong

[J Khéng hiéu qua

5.Y kién dong gép ’

5.1 Ban c6 dé xuat gi dé cai thién phuong phap hoc tap? (Ghi rd y kién cta ban)
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PHIEU KHAO SAT Y KIEN HQC SINH
Vé viéc sir dung thi nghiém két néi may tinh trong day hec Khoa hoc tw
nhién 7
Ho va tén hgc sinh:
Lép:
Ngay thuc hién khao sat: Sau khi &p dung sang kién

Hwéng dan: Hay doc ky cac cau hoi dudi day va danh du (v') vao 6 ma ban
cho 12 phu hop nhét véi y kién caa minh. Néu c6 y kién bo sung, vui 1ong viét
vao phan cudi phiéu khao sat.

1. Panh gia vé mire dd hieng tha khi hoc véi thi nghiém

1.1.Ban c6 thay htng tha hon khi hoc véi céc thi nghiém két ndi may tinh so voi
cach hoc truyén théng?

O Rat htng tha

O Hung tha

O Binh thuong

[J Khéng hung tha

1.2. Ban c6 cam thay cac thi nghiém nay giup bai hoc tré nén tha vi va sinh
dong hon?

O Rat ddngy

O pongy

(O Khéng chic chan

(O Khong dé[]g y ]

2. Panh gia ve mirc do hieu bai

2.1. Ban c6 cam thay cac thi nghiém gidp ban hiéu rd hon vé cac khai niém nhu
chuyén dong, dao dong, nang luong anh sang?

(O Rét rd rang

O R& rang

(O Binh thuong

(O Khong r6 rang o )

2.2. Viéc st dung may tinh va phan mém cd giup ban dé dang phan tich va rat ra
két luan tir thi nghiém?

[0 Rat kho khan

(O Kho khan

(O Binh thuong

(O Dé dang ‘

3. Panh gia ve ky nang thuc hanh va cong nghé

3.1. Ban c6 cam thay viéc thuc hién cac thi nghiém gidp ban rén luyén ki ning
thuc hanh va phén tich dir liéu?
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(O Rét nhiéu

[ Nhiéu

O it

O Khong co , o

3.2. Ban c0 gap kho khan khi str dung céc thiét bi va phan mém trong thi
nghiém?

O Khoéng kho khin

(O it kho khan

(O Kha khoé khan

[J Rét kho khan

4. Panh gia tong quan

4.1. Ban danh gia mirc d6 hiéu qua chung caa thi nghiém két néi may tinh trong
viéc hd tro hoc tap?

O Rat hiéu qua

O Hiéu qua

(O Binh thuong

[J Khéng hiéu qua

5.Y kién dong gop

5.1. Ban co dé xuat gi dé cai thién viéc st dung thi nghiém trong day hoc? (Ghi
rd y kién cua ban)
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