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Tém tat: St dung thi nghiém trong day hoc la thé hién tinh d&c trung clia cac mén hoc thyc nghiém néi
chung va mén Sinh hoc néi riéng. Tuy nhién, st dung thi nghiém that gap phai mot sé han ché vé thoi

gian, ddi twong va didu kién thi nghiém... da l1am can tré dén viéc van dung vao day hoc. Sw hd tro bang
thi nghiém mé phéng dwoc xem la gidi phap téi wu dap (rng dwoc yéu cau clia mon hoc va mang lai hiéu

gua cao trong day hoc.

T khoa: thi nghiém; thi nghiém that; thi nghiém mé phdng; day hoc sinh hoc.

1. Bat van dé

T chuc hoc tap thong qua thi nghiém trén 16p 1a
mot cach hiéu qua dé chuyén tr hoc tap thu dong dén
hoc tap tich cuc (Bergstrom va Miller, 1999). Trong do,
st dung thi nghiém md phong khic phuc dugc nhing
tré ngai vé thoi gian, ddi twong va didu kién thi
nghiém... ma thi nghiém that khong dap tng dugc. Mot
sb nghién ctru da chi ra rang, viéc &p dung thi nghiém
md phong trong day hoc 1a dugc xem 1a mot ki thuat toi
uu cho cac phong cach hoc tap khac nhau cua hoc sinh
(Pasher, H., Mc Daniel, M., Rohrer, D. va Bjork, R.,
2009). Thong qua thi nghiém md phong, hoc sinh sg
hiéu va nhan thac vain dé tt hon khi ho tich cuc tham
gia vao viéc phan tich, thao luan, giai quyét vn dé hoic
lam viéc cung nhau dé tim hiéu mot khai niém
(Bransford, J. D., Brown, A. L va Cocking. R. R. Eds.,
2000). Thi nghiém mé phong ciing dugc sir dung dé tiép
can voi kién thirc mai hay dé 1am rd hon mot s van dé
kh6 ma hoc sinh thuong gap phai trong hoc tap (Ball,
Eckel va Rojas, 2006) (Department of Education and
Science, 2006), (Irish Science Teachers’ Association,
2000), (Pashler et al., 2008).

V6i nhimg wu viét trén, van dé khai thac, sir dung
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thi nghiém dang dugc quan tdm va phat trién theo nhidu
huéng khac nhau. Trong d6, c6 thé ké dén 3 hudng
chinh: Mot 1a hién dai hod céc thiét bj thi nghiém; hai la
khai thac va st dung cac thi nghiém don gian, thi
nghiém mo phong va ba 1a két hop vdi cong nghé thong
tin va cac phuong tién day hoc khac. Véi ba hudng do,
huéng thir hai to6 ra hiéu qua va phu hop véi diéu kién
co sO Vat chat con han ché trong nha truong phd thong
hién nay.

Mit khac, khong phai lUc nao thi nghiém ciing co
thé tién hanh trén cic mau vat that dé hoc sinh d& dang
quan sat tryc tiép bang cac giac quan ma trong thuc té
viéc tién hanh trén d6i tugng séng gip phai khong it khéd
khin (do han ché vé thoi gian, phuong tién va tam li cia
gi4o vién...). Vi véy, trong day hoc viéc trién khai va
van dung thi nghiém that hau nhu rit han ché. Tuy
nhién, tir thyc tién day hoc cho théy nhiing han ché cua
thi nghiém that c6 thé khic phuc bang cach két hop véi
thi nghiém mo phéng mot cach nhip nhang va khoa hoc.
Vi vay, su lya chon thi nghiém mo6 phong la mdt giai
phap két hop t6i uu.

2. Thi nghiém mé phéng va mét sé dinh hwéng
van dung vao day hoc sinh hoc & trung hoc
pho thoéng
2.1. Binh nghia thi nghiém mé phéng

Thi nghiém mé phong la mot hé thong thi nghiém
phuc tap dugc sir dung dé bét chudc theo mot hé thong
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thuc hay mot hé théng dién hinh nao d6. Hodc ciing c6
thé duoc thiét ké tir nhimng mo hinh don gian dé bat
chuéc vai cac hé thdng phuc tap (Peck, 2004).

Theo dinh nghia nay, ban chét ciia mé phong khong
phai 13 mot thi nghiém that hodc thay d6i mot hé thong
thuc hay ciing khong phai 1a mo hinh mau. Ddi véi thi
nghiém md phoéng, cac md hinh dugc gép nhat tir nhirng
thong tin ma hé théng quan tam, sau d6 phat trién thanh
céc phuong trinh va thuat toan dé mé phong theo mot hé
théng thuc dong thoi thuc nghiém véi mé hinh d6 nham
muc dich tim hiéu vé hoat dong cua hé théng thuc.

Thi nghiém mé phong pht hop dé minh hoa ddi véi
cac qua trinh phuc tap, dac biét 1a trong Sinh hoc. Nén
dé di sau vao co ché thi lya chon thi nghiém mo phong
la mot giai phap t6i wu. Bén canh d6, thi nghiém mo
phong con c6 thé st dung mét cach linh dong va mém
déo trong cac khau khac nhau ctuia qua trinh day hoc.
2.2. Vai tro cua thi nghiém mé phéng

Trong day hoc, khi st dung thi nghiém md phong
thi phuong phap quan sat va thi nghiém dugc xem la
chu dao dé té chire hoat dong day hoc cho hoc sinh. Luc
d6, thi nghiém c6 thé sir dung trong ca 3 khau cua qué
trinh day hoc d6 la: Trong nghién ctru ndi dung moi;
Cung cd - hoan thién kién thirc va kiém tra, danh gia.

Bai viét s& tap trung d& cap dén vai tro cua thi
nghiém trong khau nghién ctru ndi dung moéi. Trong
khéu nay, thi nghiém cé thé dugce sir dung nhu mot bién
phap dé xac dinh nhiém vu nhén thitc v6i nhiéu muc
dich khac nhau nhu: Dat vin dé vao bai hoc, tim hiéu
mot khai niém; Giéi thiéu vén dé, qué trinh, hién tugng
hay co ché sinh hoc; Minh hoa hodc giai thich cho mot
sO kién thic sinh hoc; Thi nghiém ding dé tao tinh
hudng c¢6 van dé trong tiét hoc.

2.3. Quy trinh st¢r dung thi nghiém mé phéng
trong day hoc Sinh hoc

Pé str dung thi nghiém md phong c6 hiéu qua, giéo
vién can c6 ké hoach ciing nhu xay dung kich ban sao
cho viéc té cac hoat dong phu hop véi logic cau tric bai
hoc. Sau day 1a quy trinh str dung thi nghiém mé phong
trong day hoc bao gom 4 budc sau:

Buéc 1: Nghién cizu ngi dung chuwong trinh mon
hoc va bai hoc. Ddc biét chi trong dén kién thirc vé qua
trinh, hién twong va co ché sinh hoc d@é trién khai va vdn
dung thi nghiém mé phdng.
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Trong budc ndy, gido vién can xac dinh ndi dung
chuong trinh, vi tri va muc tiéu bai hoc ma hoc sinh can
dat. Pac biét, bai hoc chua dung kién thac vé cac hién
tuong va qué trinh sinh hoc khé tu duy truc tiép bang
cac giac quan.

Buéc 2: Tuyén chon thi nghiém lién quan dén ngi
dung bai hoc.

bay la budc rat quan trong, thi nghiém dugc lva
chon phai thoa man noi dung bai hoc nhung dong thoi
cling phu hop véi trinh @6 nhan thuc cia ngudi hoc.
Ngoai ra, can xem xét vé mit chit lugng, tinh thim mi
va yéu tb thoi gian.

Bueéc 3: Thiét ké va bién tap lgi thi nghiém phi hop
voi Myc dich st dung.

Budc nay gi4o vién can cd sy gia cong vé mat khoa
hoc va su pham mét céch cong phu. C6 thé st dung mot
s6 phan mém tin hoc don gian dé db hoa hay tao hiéu
rng sao cho phu hop vai ndi dung bai hoc va kich ban
t6 chirc hoat dong cua gido vién.

Buée 4: Pua thi nghiém vao bai hoc va té chic
hoat déng nhdn thic cho hoc sinh.

O budc nay, thi nghiém duge dit trong mot kich
ban tong thé cua bai hoc. Tuy muc dich sir dung cu thé
ting thi nghiém (Xem muc 2.2) dé gian véi cac hoat
dong twong thich theo logic tién trinh t6 chic cac hoat
déng day hoc.

2.4. Vi du minh hoa
2.4.1. Str dung thi nghiém mé phéng dé dit van
dé vao bai hoc

Sau day la vi dy minh hoa cho phan dat van dé cua
bai 1 - Trao doi nuéc & thuc vat (Sinh hoc 11, Nang cao):

Quy trinh néu trén duoc thuc hién theo tién trinh sau:

- Sau khi nghién ctu ndi dung chuong trinh va muc
tiéu bai hoc. C6 thé thiy rang, kién thirc caa bai hoc lién
quan dén céc hién tuong va qué trinh sinh hoc nén can
phai 1am sang té bang thyuc nghiém.

- V6i muc dich sir dung thi nghiém mo phong dé
dat vin dé vao bai. Nghién ctru thi nghiém vé dinh
dudng cta Van Helmont thoa man dugc y tudng dat
ngudi hoc vao mot “trang thai” c6 tinh vin dé. Do 1a
mau thuin vé trong lugng dét va trong luong cay.

- Tién hanh chon lya doan phim c6 thoi luong phu
hop véi ndi dung bai hoc trén kénh youtube
(Photosynthesis and Van Helmont Experiment, 2020)



ISSN 1859 - 4603 - Tap chi Khoa hoc X& héi, Nhédn vdn & Gido duc, Tap 10, s6 2 (2020), 95-101

hodac hinh v& mé phong cho thi nghiém cua Van
Helmont (1577-1644). Vi thi nghiém dugc Van Helmon
tién hanh ¢ nhiing nam cudi thé ky XVI nén khi chon
thi nghiém minh hoa can luu ¥ dam bao tinh chan xac
vé mit hinh thire (Xem Hinh 1).

- Trong qua trinh td chirc hoat dong day hoc, gido
vién tién hanh mo ta thi nghiém thong qua doan phim
md phong hay hinh anh minh hoa. Sau khi mo ta thi
nghiém, gido vién néu van dé bang cau hoi: Tai sao sau

Wil loww
. dry scoil
@ —
weaber oniy
2.3 Kg
|09 Kg

5 nam cay lidu c6 trong luong ting 1én dang ké nhung
trong lwong ciia dat thi hau nhu khong d6i? Phai ching
thuc vat 16n 1én chi nho nude? (Xem Hinh 1).

Céch dat van dé thong qua thi nghiém khong nhimg
¢6 y nghia vé mat su pham ma con cung cap ludn cr
khoa hoc dé dan dit hoc sinh di theo con dudng tu duy
ctia cac nha khoa hoc. Tir d6, mo ra céc y tuong dé tiép
tuc thao luén ndi dung bai hoc.

dry soil

208 kg

Hinh 1. Thi nghiém vé dinh dwéng ciia Van Helmont (Ongzi, 2010)

2.4.2. Str dung thi nghiém mé phéng dé gioi thiéu
vé mét van dé, qua trinh, hién twong sinh hoc

Véi muc dich nay, thi nghiém c¢6 nhiém vu dua
ngudi hoc tré vé tim hiéu ngudn gbc cua van dé khoa
hoc. Mic du, thi nghiém dang nay thuong bi han ché vé
mat khoa hoc, tirc cac i luan hodc minh ching cua cac
nha khoa hoc di trudc chua hoan chinh hodc chua du
stc thuyét phuc nhung do 1a xuat phat diém quan trong
cho nhimg phat hién méi vé sau. Vi vay, thong qua thi
nghiém s& théy duoc sy hoan thién vé mat khoa hoc cua
kién thuc béng con duong thyc nghiém. Tu d6, kich
thich sy tim toi kham pha cua nguoi hoc.

Sau ddy la vi dy minh hea cho phan gigi thiéu ve
hoocmén kich thich sinh truong trong bai 35 - Hoocmén
thuc vdt (Sinh hoc 11, Nang cao):

Quy trinh trén dugc thyc hién theo logic sau:

- Phan tich bai hoc trén cho théy, c6 mot s6 thi
nghiém lién quan truc tiép dén ndi dung bai hoc. D6 la:

+ Thi nghiém nghién ctu sy di chuyén ¢ thyc vat
(Theo Charles Darwin trong cubn: “The power of the
movement in plants”) (Darwin & Darwin, 2009).

+ Thi nghiém phat hién auxin cua Charles Darwin
va Peter Boysen-Jensen.

Nghién ctru ndi dung bai hoc cho théy, thi nghiém cta
Charles Darwin va Peter Boysen-Jensen 1a sy ké thira ciia
nhiéu cong trinh nghién ctru trude day. Trong d6, phai ké
dén cong trinh ciia nha khoa hoc cing tén 1a Chales
Darwin (Theo: “The Power of Movement in Plants”).

Nam 1880, Charles Darwin da tién hanh mot s thi
nghiém véi hién tugng hudng quang va da phat hién ra
mot hoocmon thyc vat quan trong & cac cay maim ho
Lda.

Nam 1913, Nha thuc vat ngudi Pan Mach Peter
Boysen-Jensen tiép tuc thi nghiém tir ¥ tuéng coa
Darwin. Thi nghiém dugc bd tri nhu hinh v& sau (Xem
Hinh 2):
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Hinh 2. Thi nghiém phdat hién auxin cua Darwin va Peter Boysen-Jensen (Hauxin, n.d.)

1. Ngudn sang; 2. Cay ddi chung; 3. Cay bi cat
dinh; 4. Pinh cay chup mii chin sang; 5. Dinh cay chup
mil trong sudt; 6. Goc cdy duogc bao phii bang vong
chian sang; 7. Cay bi cach ly boi khdi gelatin; 8. Dinh
cdy bi cach li boi phién mica.

Sau khi trinh bay thi nghiém dugc b tri nhu hinh
v€, gido vién lan luot dit cau hoi theo cac dic diém cua
cay nhu sau:

Cay 2 (Cay dbi chimg): Udn cong vé phia c6 anh sang.

Cay 3 (Cay bi cat dinh bao 14 mam): Khong ubn
cong vé phia anh sang.

Cay 4 (Cay c6 chup mil chin sang): Khong udn
cong vé phia c6 anh sang.

Cay 5 (Cay c6 dinh chup mil trong sudt): Udn cong
vé phia ¢6 4nh séng.

Cay 6 (Cay c6 gbc duoc phii vong chin sang): Udn
cong vé phia c6 anh sang.

Cay 7 (Cay c6 dinh duogc cach li boi khdi gelatin):
Ubn cong vé phia c¢6 anh sang.

Cay 8 (Cay c6 dinh bi cach li boi miéng mica):
Khong uén cong vé phia c6 anh sang. Tiép tuc dinh
hudng cho hoc sinh nhan xét:

- Céc cay mam chi huéng vé phia anh sang khi con dinh.

- Nhém cay s6 7 c6 mau gelatin dat vao giira dinh
va phan duéi cta bao 14 mam lam ngin cach sy tiép xuc
té bao giita hai phan cua cdy, nhung do cac héa chit
khuéch tan nén bao 14 madm c6 mau gelatin van udn
cong vé phia c6 &nh séng.

- Mica 1a vat can khong thdm nudc nén nhom ciy
mam véi 16p mica khong hudng vé phia c6 dnh séng.

Phan ng cua cac nhém cay trén ching té cé mot
tin hiéu héa hoc nao d6 duoc sinh ra & dinh bao 14 mam
gay nén hién tugng hudéng quang.

Trong day hoc, viéc sir dung thi nghiém dé minh hoa
cho mot qua trinh ¢6 nhiéu mic do khac nhau tuy thudc
vao trinh d¢ nhan thirc cia ngudi hoc. Cung mot thi
nghiém, nhung c6 thé ¢6 nhiéu bién dang khac nhau phu
thudc vao “ngh¢ thuat” su pham ctia ngudi gido vién.

Sau ddy la vi du minh hoa vé hién tuwong ri nhya va
i giot trong bai 1 - Trao déi nwéc & thuc vat (Sinh hoc
11, Nang cao):

Quy trinh trén dwoc thyuc hién theo tién trinh sau:

- Sau khi nghién ctu noi dung bai hoc, c6 thé thay
rang voi hai hién tuong ri nhya va « giot, hoc sinh ¢6
thé quan sat duoc trong thuc té hodc gido vién ciing co
thé minh hoa bﬁng thi nghiém that minh hoa tryc tiép
ngay trén 16p hoc. Tuy nhién, hai hién tugng trén la két
qua ctia qua trinh van chuyén cua nudc tir dung dich dat
vao long hut van chuyén dén mach gd cua ré va van
chuyén 1én than nhung cc qua trinh nay hoc sinh khong
thé quan sat dugc. Vi vay, dé hiéu duoc ban chat cia
hién tugng ri nhua va @ giot, gido vién c6 thé sir dung
phim hozc thi nghiém mo phong con dwong van chuyén
cua nudc. duong di cua nudc.

- Co thé chon doan phim trén kénh youtube c6 thoi
gian va hinh anh dep phu hop véi ndi dung bai hoc. Co
thé tham khao doan phim (Xem thém (Elearnin, n.d.)
hoic str dung két hop thi nghiém mé phong dé mo ta lai
qué trinh van chuyén cta nudc tir dat vao ré va 1én than
(Xem Hinh 3).
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Thoat hoi nwéc ¢ la

Véan chuyén nwéc trong than

Hap thu nwéc & ré

Hinh 3. Su vén chuyén cia nuéc & thuc vt
Nguon: (Ly Thuyét Sinh Hoc 11 Bai 2: Vdn Chuyén Cac Chat Trong Cay, n.d.)

- Trong qua trinh t6 chirc hoat dong day hoc, gido
vién tién hanh mo ta thi nghiém thong qua doan phim
trén kénh youtube hogc thi nghiém m6 phdng hay hinh
anh minh hoa. Pdng thoi xdy dung cac tinh hung hozc
hé théng cau hoi dé hoc sinh thao luan. Sau day la mot
6 cau hoi dé to chtrc thao luan: Trong ty nhién khi nao
quan sat dugc hién tuong ri nhya va & giot? Tai sao co
hién tuong ri nhya va o giot? Phan biét hién tugng U
giot va giot suong.

Trinh bay hién tugng thong qua thi nghiém giup
hoc sinh hiéu sdu ban chét cua vin d& khoa hoc. Tir d6
c6 thé giai thich dugc cac hién tuong lién quan.

2.4.3. Str dung thi nghiém mé phéng dé tao tinh
huéng cé van dé

Sau ddy la vi du minh hea thi nghiém @é tgo tinh
hudng c6 vdn dé cia bai 1 - Trao déi nwéc ¢ thuc vt
(Sinh hoc 11, Nang cao):

Van dung 4 budc cia quy trinh, qua trinh trén duoc
thuc hién theo tién trinh sau:

- Nghién ctru ndi dung bai hoc va muc dich st
dung, c6 thé thiy rang thi nghiém vé &p suit r& la thoa
man véi yéu cau.

- Thi nghiém ap suat ré dugc tién hanh nhu sau: Cit
ngang doan than cdy ca chua ¢ phan gan gdc thdy co
mot dong nudc ri ra tir phan than cdy bi cit. Sau do bit
phén duoc cit va nbi voi mdt dung cu goi la ap ké,
ngudi ta do duogc 8§ at.

- Trong qua trinh t6 chirc hoat dong day hoc, gido
vién tién hanh mo ta thi nghiém thong qua hinh v& minh
hoa (Xem Hinh 4) hoac xem phim thi nghiém mo phong
ap suat ré trén kénh youtube (TutorVista, n.d.). Tir do,
dua ra tinh hubng sau:

Trong thyc t& mudn bom nudc tir ving thip dén ving
cao ngudi ta phai ding dén dong co. Pbi véi cay xanh,
nude van chuyén nude theo nguoc chidu trong lic tao nén
mot ap sut 16n va cu thé do duoc & cdy ca chua 1a 8 at.
Viy dong co nao bén trong dé gitp cdy co thé thyc hién
qué trinh van chuyén nudc tir dat qua r& 1én than?

T2
Ap ké - i
Nudc b
Than cay__% ~Thuy
ngan

Ré cay

Hinh 4. Thi nghiém chitng minh ap sudt ré (N. K.
Nguyén, 2011)
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3. Két luan

St dung thi nghiém mé phong két hop véi thi
nghiém that dé dé t6 chic day hoc Sinh hoc vira 12 bién
phap va ciing 13 giai phép. Bién phép van dung trong
day hoc nhu mot I& tat yéu mang tinh dic thi cia mon
hoc va ciing phan anh dugc logic phat trién cua kién
thae khoa hoc. Trong vai trd giai phap, thi nghiém mo
phong khic phuc dugc nhitng han ché ma thi nghiém
that gap tro ngai. Cach lam nay khéng chi mang lai hiéu
qua trong viéc chuyén tai kién thac dén ngudi hoc ma
con gitp ngudi hoc ¢d su chuyén bién sau sic vé mat
thai d6. D6 chinh 1a su nhin nhan dang dan, thiu déo vé
mat khoa hoc, dong thoi tao niém tin va dam mé voi
mon hoc. Pay chinh 4 gia tri sw pham cua viéc hd trg
thi nghiém that ciing nhu su két hop véi thi nghiém mo
phong trong day hoc Sinh hoc.
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(ISTA).

USING THE SIMULATION EXPERIMENT
IN TEACHING ORGANISM BIOLOGY FOR HIGH SCHOOL

Abstract: Experiment in teaching is a way to show the feature of experimental subjects in general and biology in particular.
However, there are a few of obstacles and difficulties in using the real experirence, specifically time, object and conditions of
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experiment. Therefore, these can prevent the assessment teaching. Correspondingly, Simulation experiments is considered as an
optimal solution to response the requirement of the subject and bring high efficiency in teaching.

Key words: experiment; real experiment; simulation experiment; teaching biology.
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