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TOM TAT

Day hoc mén Sinh hoc theo dinh hwéng phét trién nang liec nguoi hoe doi héi gido vién can
quan tam hon dén viéc sir dung thi nghiém trong day hoc nham hinh thanh va phét trién ¢ hoc sinh
néng Iyc Sinh hoc bén canh cdc nang lyc chung. Bai b4o nay, tdp trung phan tich cac tiém nang
cua viéc si thi nghiém trong day hoc Sinh hoc theo huwéng tiép cdn day hoc méi, dong thoi xdc dinh
cach thirc sir dung hiéu qua cac thi nghiém. Két qua phan tich chi ra rang viéc si dung thi nghiém
trong day hoc c6 thé thiic ddy hoc tdp tich cuc; phat trién ning lic tw duy va néing lyc Sinh hoc cia
hoc sinh; va tao nén méi truong hoc tdp hiéu qud. Té chic cac hoar dong thue hanh theo huong kham
phé c6 thé nang cao hiéu qud day hoc khi chwong trinh mdi dwoc &p dung réng rai. Vdn dung két qua
nghién cizu i thuyét trén, vi du vé viéc sir dung thi nghiém nham phét trién ning luc ¢ nguroi hoc trong
day hoc Sinh hoc duroc trinh bay cu thé nham giiip cho gido vién dinh huéng duoc céch thiét ké cac
hoat déng thirc hanh va tién trinh thuc hién cac hoat dong dé trong béi canh méi.

Tir khoa: thi nghiém; day hoc phat trién nang luc; day hoc Sinh hoc

1.  Mé diu

Chuong trinh Gido duc pho thong 2018 (sau day goi tat 1a Chwong trinh méi) do Bo
Giao duc va bao tao (Bo GD & DT) chinh thirc ban hanh vao thang 12 nam 2018 thé hién
rd su chuyén dich vé cach tiép can trong gido duc: chuyén tir cach tiép can noi dung sang
tiép can ning lyc (B6 GD & DT, 2018). Theo tinh thin ddi mdi, viéc day va hoc nham
hoan thanh muc tiéu hinh thanh va phat trién & hoc sinh (HS) cac pham chit, ning luc
chung va ning luc dic thi. Sy thay ddi v& muyc tiéu gido duc doi hoi gi4o vién (GV) it
nhiéu phai thay d6i phuong phuong day hoc (PPDH) cho phi hop véi céch tiép can day
hoc mai.

Cite this article as: Bui Thi Ngoc Linh, Truong Thi My Quynh, Doan Thi Minh, Hien Pham Le Hai Yen, &
Tran Ngoc Quynh (2020). Potentials of using experiments in teaching Biology to develop student’s
competencies. Ho Chi Minh City University of Education Journal of Science, 17(11), 1996-2008.

1996


http://journal.hcmue.edu.vn/

Tap chi Khoa hoc Trwdng BPHSP TPHCM Bui Thi Ngoc Linh va tgk

Sinh hoc Ia mén khoa hoc thuc nghiém; twong tu nhu cac mén khoa hoc tu nhién
khac nhu Vat Ii va Hoa hoc, hau hét cac kién thac Sinh hoc déu duoc duc rit ra tir quan séat
va tién hanh cac thi nghiém. Do vay, GV thuong duoc khuyén khich st dung thi nghiém
nham gitp cho HS biét duoc con duong ma cac nha khoa hoc tim kiém, phat hién kién
thirc méi. Tuy nhién, viéc st dung thi nghiém rat han ché trong day hoc Sinh hoc noi
chung va & bac trung hoc phd thdng (THPT) ndi riéng (Hoang, 2009; Tran, 2015). C4c thi
nghiém chua yéu duoc dung nham muc dich minh hoa kién thac méi hay xac minh tinh
dung dan cua kién thie da hoc.

Diéu nay phan nao can tré GV Sinh hoc trong viéc thuc hién nhiém vu day hoc méi
vi Chuong trinh méi yéu cau GV sir dung cac phuong phap, bién phap hoic ki thuat day
hoc ¢6 thé rén luyén cho HS ning luc Sinh hoc bén canh cac ning luc chung. Nang luc nay
khong nhirg doi hoi HS phai st dung duoc cac ki ning tu duy bac cao vao viéc kién tao
kién thic ma con hinh thanh va phat trién duoc cac ki nang, phuong phap va tién trinh
nghién ctru Sinh hoc (Ministry of Education and Training, 2018).

Nhan thay viéc st dung thi nghiém trong day hoc Sinh hoc ¢6 tiém ning 16n dé hinh
thanh va phét trién & HS cac ning luc ma chwong trinh Sinh hoc THPT yéu cau, trong
pham vi bai viét nay, ching ti s& 1am rd tiém ning cta thi nghiém ddi véi viéc thuc hién
huéng tiép can day hoc méi ¢é GV Sinh hoc THPT c6 cai nhin dang dén hon vé tim quan
trong va y nghia cua thi nghiém trong day hoc b6 mén. Qua do, bai bao cling dua mot vai
dé xuit vé PPHD cung nhitng luu ¥ cho GV trong st dung thi nghiém nham phaét trién
nang luc nguoi hoc.

2. Vai tro caa thi nghiém trong day hoc

Thi nghiém duoc hiéu 1a mot qua trinh duoc tién hanh nhiam ang hd, bac bo, hoic
ching minh tinh chinh xac mét gia thiét (Wikipedia, n.d.) hay la viéc “gay ra mét hién
tuong theo quy mé nho dé quan sat nham cung cé 1i thuyét da hoc hoac kiém nghiém maot
diéu ma gia thuyét da du doan mot cach cd hé thdng va trén co so Ii luan (Informatik, n.d).

Trong day hoc Sinh hoc, thi nghiém dugc xem la:

- Nguén cung cap kién thic cho hoc sinh (HS): bang viéc tién hanh thi nghiém, HS c6 thé rat

ra duoc kién thuc khoa hoc thong qua quan sat, thao tac trén ddi twong can nhan thic, ghi

chép két qua quan sat va giai thich két qua quan sat tir d6 hinh thanh kién thirc mai;

- Phuong tién to chiic cac hoat dong tich cyc cho HS: viéc sir dung thi nghiém trong day hoc

s& cho phép HS duoc tryc tiép tham gia vao trai nghiém hoc tap hoic ting cudng tinh truc

quan khi day céc kién thac c6 tinh Ii thuyét cao so voi cac phuong phap thuyét trinh, dién

giang hoac giang giai;

- Cau ndi giira Ii thuyét va thyc tién; va

- Phuong tién hinh thanh va phat trién & HS nhiing ki ning, ki x4o va tu duy ki thuat.

(Dinh, & Nguyen, 2003).

Kerr (1963, trich trong Johnstone, & Al-Shuaili, 2001) trong mét nghién ciru diéu tra
y kién cua gido vién & Anh va xa Wales vé ban chit, muc dich, danh gia hoc tap cua HS
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cta thuc hanh thi nghiém va quan diém cua ho vé céc hoat dong thuc nghiém trong day
hoc da thong ké cac muc dich cia cac hoat dong nay nhu sau:

- Rén luyén ki ning quan sat va thu thap két qua quan sat;

- Nang cao phuong phap tu duy khoa hoc;

- Phét trién céc ki nang van dong;

- Rén luyén ki nang giai quyét van dé;

- Pap ung yéu cau vé kiém tra, danh gia;

- Cu thé héa cac kién thic Ii thuyét gitp HS d& dang linh hai tri thae mai;

- X4c minh tinh dung din cua cac kién thirc da hoc;

- La mot phan quan trong trong viéc tim kiém kién thirc moi;

- Nang cao hing tha hoc tap bd mon; va

- Thu ngén khoang céch giira I thuyét va thuc tién.

Theo thai gian, cuing véi su phat trién caa céc 1i thuyét hoc tap hién dai va cac bang
chang tir khoa hoc than kinh vé ban chét va co ché cua qué trinh hoc tap (Stern, 2017), vai
tro cua viéc st dung thi nghiém trong day hoc ngay cang dugc ma rong va ban luan sau
hon. Céc nha gido duc va GV bt dau chl trong hon viao cac ki niang va nang lyc ma HS ¢
thé phét trién trong sudt qua trinh tién hanh thi nghiém nhu kha ning dat cau hoi nghién
clru, dé xuat gia thiét, dua ra cac phan doan, thiét ké va tién hanh thi nghiém, dién giai cac
két qua quan sat, trao doi va bao vé cac quan diém ca nhan... (Johnstone, & Al-Shuaili,
2001; NRC, 1996; Pekmez, Johnson, & Gott, 2005). Viéc tiép can thi nghiém nhu trén da
cung cip cho GV nhitng goi ¥ vé PPDH khi day cac mén Khoa hoc tu nhién néi chung va
Sinh hoc n6i riéng theo dinh hudng phat trién ning luc nguoi hoc sap toi.

3. Tiém ning ciia thi nghiém trong day hoc Sinh hoc theo dinh hwéng phat trién
nang luc nguoi hoe

Chuong trinh mon Sinh hoc méi hudng téi muc tiéu hinh thanh & ngudi hoc nhitng
nang lyc chung va nang luc dac thu (xem Bang 1). B¢ GD va DT (2018) dinh nghia nang
lyc 12 kha niang ngudi hoc sir dung kién thic, ki ning va cac thudc tinh ca nhan vao giai
quyét thanh cong céc van dé gap phai. Nhu vay, sip téi nhiém vu cia GV khdng nhiing
bao gdm viéc cung cap kién thic va rén luyén ki ning cho HS, ma con tao ra cac co hoi
hoc tap gitp HS van dung kién thic va ki ning da c6 vao giai quyét cac van dé mang tinh
thuc tién. Dic biét hon, day hoc con phai huéng t6i viéc rén luyén va phat trién ning luc
Sinh hoc — ning lyc nghién ciu thé gidi song thong qua tién hanh cac quan sat va thi
nghiém. Diéu nay dong nghia vai viéc sir dung thi nghiém Sinh hoc c6 thé tra thanh céach
tiép can day hoc gitip GV hoan thanh nhiém vu day hoc mai.
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Bdng 1. Nang lwc chung va nang lwc dac thi can phat trién cho HS khi day Sinh hoc
(Ministry of Education and Training, 2018)

Ning luc chung Ning lue dic thu — ning luc Sinh hoc
Ning luc ty cha va tu hoc Nhan thtc sinh hoc: trinh bay, phéan tich dwoc cac kién thic
Sinh hoc ¢t 18i va céc thanh tuu cdng nghé Sinh hoc trong cac
linh vuc

Ning lyc giao tiép va hgp taic ~ Tim hiéu thé giéi song: thuc hién dugc quy trinh tim hiéu thé
gidi song (d& xuit van d& lién quan dén thé gidi song — dwa ra
phan doan va xay dung gia thuyét — 1ap ké hoach thuc hién —
thuc hién ké hoach — Viét va trinh bay béo céo va thao luan)

Ning lic séng tao va giai Van dung kién thuc, ki ning da hoc: van dung dwoc kién thic

quyét van dé kién thic, ki ning d3 hoc dé giai thich, danh gia hién tuong
thuong gap trong ty nhién va trong cugc song; co thai do hanh
Vi ttng Xt phu hop

3.1. Sir dung thi nghiém trong day hoc Sinh hoc c6 thé thiic ddy hoc tip dich thuc

John Dewey (1938), d phé binh day hoc mdn Khoa hoc tu nhién thai by gio qua
lam dung phuong phap truyén thu mot chiéu; két qua 1a gi4o duc tao nén nhitng con ngudi
thu dong ca trong hoc tap va cudc song. Ong kéu goi day hoc phai xuat phat tir chinh cudc
séng va thdng qua céc trai nghiém hoc tap. CAc trai nghiém nay can cho HS du su tu do vé
mit tu duy va chén tay dé ho tu chiém linh tri thirc, ty danh gia can trong cac quan diém, y
kién caa minh dua trén cac bang ching rd rang (Dewey, 1933, 1938). Day hoc sir dung thi
nghiém (dic biét 1a phuwong phap thuc hanh) hoan toan phi hop véi quan diém vé hoc cua
Dewey. Xuat phat tir cAu hoi/van dé can duoc giai quyét, cac hoat dong HS tién hanh trong
qua trinh diéu tra hoac 1am thi nghiém 1a nhitng trai nghiém gitp HS hiéu duoc ¥ nghia cua
cac hoat dong minh dang tién hanh, thay duoc mdi quan hé giita cac trai nghiém da c6 va
trai nghiém mai; tir d6 hinh thanh nén cac hiéu biét méi.

Cac két qua nghién ctru trude day ciing da khang dinh viéc sir dung thi nghiém trong
day hoc, dic biét 1a cac hoat dong thuc hanh do HS truc tiép tién hanh c6 thé giup ting do
bén kién kién thic cua HS, gilp ho hiéu duoc céc khai niém khoa hoc va van dung kién
thirc vao giai quyét cac van dé hoc tap (Cardak, Onder, & Dikmenli, 2007; Freedman,
1997; Kibirige, Rebecca, & Mavhunga, 2014; Lee, & Sulaiman, 2018; Lord, 2006;
Veselinovska, 2011; Veselinovska, Gudeva, & Djokic, 2011). Biéu nay c6 thé Ii giai dua
vao ban chét caa kién thirc. Chung ta thuong cho rang cac “kién thuc’ trinh bay trong sach
gido khoa (SGK) hay do GV cung cdp déu la kién thirc. Tuy nhién, d6 don thuan chi I1a
nhitng mau thdng tin vun vat. Nhitng théng tin d6 duoc HS tiép nhan, xt 1i d@é hinh thanh
nén cac chudi théng tin. Cac chudi théng tin nay chi tré thanh kién thire khi ngudi hoc hiéu
duoc ¥ nghia ctia chling (tre nd gitp nguoi hoc giai quyét duoc cac van dé hoc tap) va két
ndi duoc véi cac kién thuc da co (Wiggin, & McTigh, 2005). Trong cac phuong phéap thuc
hanh, HS duoc truc tiép tham gia vao cac trai nghiém, twong tac voi dbi twong can nhan
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thire, huy dong cac kién thirc da c6 dé giai quyét van dé dang d6i mat. Céc thao tac tri tué
va chan tay trong qué trinh tién hanh thi nghiém giip HS chuyén hoa thdng tin ¢ dang vun
vit thanh kién thic caa ban than, do vay ma ho hiéu duoc ban chat cua céc kién thic da
hoc, ¢6 thé tai hién va van dung né vao cac hoan canh khac nhau. N6i cach khac, day hoc
str dung thi nghiém nhu trén hd tro viéc hoc tap dich thuc (meaningful learning/authentic
learning) cua HS (Dewey, 1938; Newmann, & Marks, 1996).

3.2. Sir dung thi nghi¢m cé thé phat trién néing lwc tw duy va néing luc Sinh hoc ciia
hoc sinh

Theo cac quan diém hoc tap hién dai, hoc 1a qua trinh HS cha dong tim kiém va kién
tao kién thirc, phét trién ki nang cho ban than; day Ia qua trinh hd trg, gitp d& HS hoan
thanh dugc muc tiéu hoc tap (Dewey, 1938; Piaget, 1964; Vygotsky, 1978). Vi l& d6, viéc
st dung thi nghiém trong day hoc mdn Sinh hoc cd thé rén luyén va phét trién cho HS
phuong phap tu duy, phuwong phap va tién trinh thuc nghiém trong qué trinh ho kién tao
kién thirc méi. Mot trong cac phuong phap day hoc hién nay dang duoc sir dung rong réi
trén thé gisi 1a phuong phap kham pha (Bybee, 2006; NRC, 1996; Colburn, 2000). Phuong
phap nay, dac biét la phuong phap thuc hanh kham pha (lab-based inquiry), chi trong viéc
rén luyén cho HS da dang céac ki niang nhu dat cau hoi nghién ctru, dé xuit gia thuyét, dua
ra cac phan doan, xay dung ké hoach thi nghiém, quan sét, ghi chép va giai thich két qua
quan sat, trinh bay va bao vé quan diém... Néu so sanh muc dich day hoc ciia phuong phép
kham pha va cac niang lyc ma mén Sinh hoc phai hinh thanh va phat trién cho HS, GV
hoan toan c6 thé hoan thanh nhiém vu day hoc méi véi cach tiép can day hoc nay.

HS c6 thé phat trién duoc cac ki niang tu duy, dic biét 1a cac ki ning tu duy bac cao
nhu van dung kién thirc, phan tich, danh gia va sang tao khi GV sir dung day hoc kham pha
(Bui, & Khuu, 2020). Trong qué trinh thuc nghiém, HS phai huy dong cac kién thire di co
lién quan dén van dé nhan thic, danh gia tinh pha hop va van dung cac kién thirc da c6 vao
qué trinh tim kiém kién thizc méi (Millar, 2004). Céc kién thic nay c6 thé 1a céc kién thic
su kién, khai niém, qua trinh, quy luat hay hoc thuyét Sinh hoc; c6 thé Ia kién thuc vé cac
ki ning trong thuc nghiém Sinh hoc; hoic kién thirc vé céc thao tac tu duy va cac chién
lugc tu duy cua ban than ngudi hoc (Anderson, Krathwohl, Airasian, Cruikshank, Mayer,
Pintrich... Wittrock, 2001). Kién thic Sinh hoc gitp cho HS lién két va van dung kién
thire cii vao giai thich céc két qua quan sat. Kién thirc vé ki nang thuc nghiém gitp ho diéu
khién va diéu chinh cac hoat dong ciia minh dé dam bao thi nghiém dién ra theo tién trinh
da xay dung. Kién thic vé cac thao tac va chién luoc tu duy gitp HS danh gia va diéu
chinh qua trinh tr duy cta ban than trong suét qué trinh thi nghiém hoic sau khi thi
nghiém hoan tat.

Ki nang phan tich, danh gia va sang tao duoc thé hién rd trong suét tién trinh 1am thi
nghiém cua HS. Viéc HS dit duoc cau hoi nghién ciu, dé xuét gia thuyét, dua ra cac phan
doan, xay dung ké hoach thi nghiém, rat ra két luan vé két qua quan sat va viét bao céo...
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la nhitng biéu hién cua tu duy sang tao. Viéc HS danh gia dé lya chon ra céc gia thuyét phu
hop, phan tich céc yéu td/bién cua thi nghiém dé dua ra phan doan, danh gia su pht hop
ctia cac budge trong thi nghiém, phan tich tinh phu hop hoic chinh xéc cua cac giai thich vé
két qua thi nghiém... 1a két qua cua tu duy phan tich va danh gia (Bui, 2019). Nhu vay,
xuyén sudt qué trinh thi nghiém HS c6 rat nhiéu co hoi dé phat trién cac ki ning va qua
trinh tu duy — yéu t6 cét 16 quy dinh su hinh thanh va phat trién cac nang luc giai quyét
van dé, tu duy sang tao, tu duy phan bién (Boud, & Feletti, 1997; Duch, Groh, & Allen,
2001; Hmelo, & Ferrari, 1997; Hmelo-Silver, 2004; Paul, & Elder, 2006). Cung vd&i cac
nang luc tu duy trén, cac phuong phap va tién trinh nghién cu ma HS tiép thu va thuc
hanh trong suét qué trinh thi nghiém s& gitp ho hinh thanh duoc ning luc Sinh hoc ma
chuong trinh Sinh hoc — THPT yéu cau.

3.3. Sir dung thi nghiém cé thé tao nén méi truong hoc tip hiéu qua

Khéc han voi méi truong hoc tap truyén théng, day hoc sir dung thi nghiém véi muc
dich gitp HS tim toi, kham phé c6 thé tao nén méi trudng hoc tap tich cuc va hiéu qua.
Thong thuong, HS s& dugc to chirc nghién ciu va tién hanh céc hoat dong thi nghiém theo
nhom nho. Pay 1a méi truong thuan loi dé HS rén luyén cac ki nang két ndi (interpersonal
skills) va nudi dudng tinh than dong doi va ning luc lanh dao (Veselinovska, 2011). Cu
thé, ho tim hiéu Ian nhau dé biét wu va nhuoc diém cua ting thanh vién, tir d6 phan cong
cdng viéc hop Ii va hiéu qua; ho tich cuc ling nghe y kién cua moi thanh vién va phan bién
cac y kién do voi su tén trong; ho cam thdng cho nhau qua qué trinh 1am viéc chung; ho
hoc hoi va rdt kinh nghiém tir nhitng thanh céng va sai 1am caa ban than va cua céc thanh
vién khac... Vi thé, méi truong hoc tap tao nén khi sir dung céc thi nghiém kham pha cé
tiém nang rat 16n trong viéc thic dy twong tac xi hoi gitra HS va HS, gitta HS va GV
cling nhu su hinh thanh cua cong ddng cac nha khoa hoc trong ting 16p hoc (Hofstein, &
Lunetta, 2003).

Nhur vay, viéc sir dung thi nghiém trong day hoc khéng chi tao nén moéi trueong hoc tap
thuan loi cho sy phat trién ning luc giao tiép va hop tac cia HS ma con gop phan phét trién
nang luc nhan thirc cia HS ciing nhu tang cuong thai do tich cuc trong hoc tap bd mon.

4. M@t sb goi y vé sit dung thi nghiém trong day hoc Sinh hoc theo dinh hwéng
phit trién niing hre nguwoi hoc

Str dung thi nghiém trong day hoc Sinh hoc ¢6 thé gom 3 muc dich: minh hoa cho
kién thirc méi, xac minh tinh dung dan cua kién thirc da hoc, va tim toi va kham phé kién
thirc méi. Voi muc dich minh hoa kién thirc mai, thi nghiém s& do GV biéu dién, muc dich
ther 2 thi nghiém do HS hoac GV tryc tiép tién hanh, véi muc dich thir 3 HS 1a nguoi tién
hanh thi nghiém. Moi muc dich sir dung s& cho hiéu qua day hoc khac nhau. Céac nghién
ctru cho thay, néu HS truc tiép tham gia tién hanh thi nghiém thi hiéu qua day hoc s& cao
hon so véi viéc GV tién hanh (Veselinovska, 2011; Veselinovska et al., 2011). Cac thi
nghiém kham pha thic day su kién tao kién thuc va thai do tich cuc cua HS hon cac thi
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nghiém ma HS 1am theo hudng dan cho san (Lord, 2006). Tuy nhién, thuc hanh vén duoc
str dung han ché trong day hoc Sinh hoc; thic hanh kham pha lai cang hiém khi duoc tién
hanh ¢ trudng phd thdng. Nguyén nhan cua thuc té nay co thé xuat phat tir nhiéu yéu té
nhu thoi gian tiét hoc khong du dé HS tién hanh thi nghiém tim toi, HS khong tich cuc hoat
dong, GV con thiéu kinh nghiém va ki ning dé trién khai cac thi nghiém kham pha, hoac
co s& vat chat cia nha truedng con han ché...

Dé hd trg GV trong viéc sir dung thanh cong cac thi nghiém kham phé trong day hoc Sinh
hoc khi Chuong trinh méi duoc trién khai, ching t6i xin gii thiéu mé hinh 4 cip do kham pha
do Rezba, Auldridge, va Rhea (1999, trich trong Bell, Smetana, & Binns (2005)) dé xut:

1. Kham phé x&c nhan (conflrmatlon) HS xac nhan nguyén i, kién thic can hoc théng qua

tién hanh thi nghlem da biét trude két qua. O mic d6 kham pha nay, GV la nguorl cung cap

cau hoi/van dé nghién cuu, tién trinh nghién ctu, va két luan can rdt ra tir viéc tién hanh thi

nghiém. ’ ’ o

2.‘ Khém pha t’heo ke hoach (structuredNinquiry): HS tim kiém cau tra loi cho van dé do GV

de xuat theo tien trinh nghién ctu cho san.

3. Kham phé c6 huéng dan (guided inquiry): HS tién hanh nghién cuu van dé do GV dé

xuat. Tuy nhién, cac em phai tu xay dgng t’ién ,tr‘lnr] nghién Ctru dé tra loi cau hoi dqa ra; va ,,

4. Kham pha (open inquiry): HS tw dé xuat van dé can nghién ciru va xay dyng tien trinh dé

giai quyét van de do. ) q

Mo hinh day hoc kham phé trén cho thay tinh linh dong trong t6 chic cac hoat dong
day hoc va thich hop d¢é GV Viét Nam tham khao trong hoat dong nghé nghiép toi day.
Trong day hoc cac mdn Khoa hoc tu nhién hién nay trén thé giéi, GV duoc khuyén khich
t6 chirc cac hoat dong kham pha cho HS & muc d6 3 va 4. Tuy nhién, do dic diém cua HS
Viét Nam, GV can chuan bj tién dé cho HS dé gidp ho quen dan véi cach hoc mai. GV nén
t6 chirc hoat dong kham pha ¢ mirc 1 va 2 nhung véi tan suat thap va nham muc dich giap
HS hiéu duoc Ii do va cach thic tién hanh caa timg budc trong tién trinh nghién ciu. MJi
bai hoc c6 thé chi thuc hién 1 hoic vai muc tiéu nhé trong viéc hinh thanh nang luc Sinh
hoc. Khi HS di quen dan véi cach hoc méi va thanh thuc trong viéc thuc hién thi nghiém,
GV dan dan nang cao muc d6 phic tap cua cac hoat dong kham phéa va hoan thién cac
nang liwc can hinh thanh.

Ngoai ra, GV ciing c6 thé td chirc cac hoat dong thuc hanh khdam phé theo quy trinh
5E do R. Bybee dé xuat (1997, trich trong R. Bybee, Taylor, Gardner, Van Scotter, Powell,
Westbrook, & Landes, 2006; Duran & Duran, 2004) (xem Bang 2). Trong quy trinh nay,
thi nghiém thuong duogc tién hanh chu yéu & budc Kham pha. Hoc sinh dé& xuét gia thiét,
dua ra cac phan doan, xay dung ké hoach, tién hanh thi nghiém (quan sat va thu thap két
qua quan sat). Buéc Gidi thich 13 IGc HS két ndi kién thuc da co véi két qua quan sat dé
triru twong hda né thanh kién thirc méi. GV ciing can lwu ¥ rang, ho c6 thé chon céc chu dé
thich hop khi day theo quy trinh nay. Chu dé cé thé bao gdm 1 hozc nhiéu bai hoc va dugc
day trong 1 hozc nhiéu tiét hoc chir khdng nhat thiét cac budc cua quy trinh phai duoc tién
hanh trong 1 tiét hoc.
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Bdang 2. Quy trinh 5E trong Day hoc kham phéa (Bybee, R. W. et al.)

Cac bwéc

Noi dung

Gin két
(Engage)

Kham phé
(Explore)

Giai thich
(Explain)

Ciing ¢6 &
mé rong
(Elaborate)
Panh gia
(Evaluate)

GV danh gia kién thirc ¢6 lién quan dén chii dé nhan thirc ma HS da c6 va gin
két ho vao nhiém vu nhan thirc méi thong qua céc hoat dong nho nham thuc day
tinh td mo, hung tha hoc tap va két néi véi kién thuc ci.

HS tryuc tiép tham gia vao cac tinh hudng hoc tap, thuong la cac hoat dong thuc
nghiém. Céc hoat dong d6 giup ho van dung kién thirc da c6 dé hinh thanh cac y
tuong; kham pha cau hoi nghién ciru va nhitng kha ning c6 thé xay ra; thiét ké
va tién hanh cac quan sit so bo. Nho qua trinh ndy, HS c6 thé phat hién cac
nhitng khai niém sai 1am da c6, hinh thanh kién thic moi va phét trién ki nang
can thiét.

Day 1a thoi diém ngudi hoc bat diu chuyén hda két qua thu duogc tir qua trinh
kham pha mang tinh triru tuong sang hinh thac cé thé truyén dat duoc. Ho tién
hanh cac thao tac va qua trinh tu duy cip do cao nhu dién giai, ching minh, va
phan tich c4c théng tin va bang chang thu dwoc nham dwa ra 10i giai cho cau hoi
nghién ctu. Cudi budc nay GV cd thé gisi thiéu khai niém méi cho HS nham
gilip HS hiéu hon vé ban chét cua khai niém do.

HS cuang ¢ khai niém mai hoc va két ndi cac khéi niém cii co lién quan; dong
thoi van dung nhitng hiéu biét caa minh vao nhiing tinh huéng khac nhau nham
mé rong von kién thac va ki ning cua ban than.

HS duoc khuyén khich tu danh gia kién thire va ki ning cua ban than. Day ciing
1a thoi diém dé GV danh gia hoat dong hoc cua HS dia trén cac muc tiéu day
hoc; qua d6 diéu chinh, hoan thién cach thic t6 chirc hoat dong hoc tap cho HS
trong nhitng bai hoc tiép theo.

5.

Vi du vé viéc sir dung thi nghiém Sinh hoc nhiam phat trién ning lwc ngudi hoc
Trong bai bao nay nhém nghién ctru xin dua ra vi du vé céch sir dung thi nghiém
Sinh hoc nham phét trién & HS cac nang lyc chung va ning luc Sinh hoc.
Thi nghiém. Phéat hién hd hap & thuc vat (§14. Sinh hec 11)
> Muc tiéu: Sau khi tién hanh xong thi nghiém nay, HS c6 thé:
- Kién thtrc: Chi ra duoc cac dau hiéu hd hap cé ¢ thuc vat;

- Ki ndng:

e Dua ra gia thuyét cho van dé nghién ctu;

e Xay dung ké hoach thi nghiém:;

e Tién hanh thi nghiém theo ké hoach;

« Ki ning str dung céc thiét bi phong thi nghiém;

« Phan tich va giai thich két qua thi nghiém;

e Giao tiép, hop tac véi cac HS khac nham hoan thanh nhiém vu duoc giao.

- Thai d¢:

e C6 niém tin vao khoa hoc, van dung céc kién thirc da hoc vao cudc sdng;
e Chu dong tham gia lam viéc nhom;
e CO tinh than ty giéc, trach nhiém.
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> Dung cu — hoa chit

- Gang tay, 4o blue - Nuéc cat

- Binh thuy tinh - Binh hinh non

- Nhiét ké - Can dién tir

- Hat dau nay mam - Kali hydroxit

- Hat d4u da ludc chin - Nudc voi trong

- Ong nghiém - Nén hoic que diém
- Ong dong - Vaselin

- Coc thay tinh - Ong dan thuy tinh

> Tién trinh bai thuc hanh

Vin dé nghién ciru: HO hap dong mot vai trd quan trong trong qué trinh chuyén hoa vat
chat va nang luong, né gidp duy tri hoat dong séng & ngudi va dong vat. Vay & thuc vat co qué
trinh ho hip hay khong? Lam thé nao dé phat hién ra qué trinh nay?

1. Pwa ra gia thuyét

H6 hip dién ra trong moi co quan cia co thé thuc vat, dac biét 1a cac co quan dang co cac
hoat dong sinh |i manh nhu hat dang nay mam. Dwa vao nhirng hiéu biét vé& hd hip & thuc vat, hiy
dua ra cac gia thuyét chang minh qua trinh hd hip dang dién ra & hat nay mam.

2. Xay dwng ké hoach thi nghiém

Hay liét ké cac phuong phap co thé dung dé kiém tra gia thuyét da néu. Luu y, mdi thi
nghiém chi lya chon kiém tra 1 yéu t6 va chi sir dung 1 phuong phap ma cac ban cho la hop Ii
nhét. Dudi day 1a mot s6 cau hoi dinh huéng cho viéc xay dung ké hoach thi nghiém cua cac ban.

1) Ban dya vao yéu té nao dé chitng minh hd hap dang dién ra ¢ hat nay mam?

2) Ké hoach thi nghiém dugc chuan bj nhu thé nao? Néu 1 cac budc va muc dich cua tirng

budc 12 gi?

3) Ban chon nhitng dung cu héa chit nao dé thuc hién thi nghiém? Vi sao?

4) Ban c6 can kiém soat yéu t6 nao khong? Néu rd va giai thich?

5) Bang dit liéu duoc thiét ké nhu thé nao dé thuan loi cho viéc theo ddi thi nghiém.

6) Du kién hoan thanh thi nghiém nay Ia bao 1au?

7) Hiy trao ddi va thao luan ké hoach thi nghiém véi cac nhém khac c6 ciing gia thuyét véi ban.

8) Hay trinh bay ké hoach thi nghiém cho GV huéng dan va chi tién hanh thi nghiém khi

GV dong y.

3. Tién hanh thi nghiém va trinh bay két qua

Hay tién hanh thi nghiém theo ké hoach di dugc GV duyét. Luu ¥, ban cd thé thay ddi cac
budc thi nghiém trong qud trinh tién hanh. Tuy nhién nhimng thay ddi trén can dugc trao ddi ki voi
GV huéng dan va dugc sy ddng Y cua ho trude khi ban tiép tuc.

4. Phan tich, giai thich két qua

Mét s6 cau héi goi y

1) Két qua quan sat cua ban chimg minh diéu gi?

2) Két qua thu dwoc c6 ung ho gia thuyét cua ban hay khong?

3) Hay néu méi quan hé giira ho hap va quang hop.

4) Hiy trao d6i két qua thi nghiém véi cac nhém khéc va rdt ra nhan xét

5) Hay viét b4o cao thi nghiém dé trinh bay két qua ma ban va cac nhém khac.
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Thi nghiém trén duoc sir dung theo hudng mé nham khuyén khich HS dwa ra nhiéu
gia thiét vé& cach phat hién qua trinh hd hap & hat nay mam ciing nhu cach chieng minh cho
gia thiét ma minh dwa ra. Do vay, muc tiéu vé kién thtc caa bai thuc hanh nay HS khéng
chi xac dinh hat nay mam thai ra CO2 khi hd hap va qué trinh hd hap cua hat c6 tiéu thy O
ma con cd thé bao gdm dau hiéu khac nhu qua trinh ho hap tao ra nhiét.

V& céch thuc thuc hién, c6 3 cach dé tién hanh thi nghiém trén:

Cach 1: GV trién khai thi nghiém dung theo tién trinh bai thuc hanh da dé& xuét.
Cach nay tuong tng véi mic kham pha 3 trong thang phén loai 4 bac da néu. Cach sir
dung nay nén sir dung khi HS da quen va thuan thuc cac budc caa 1 bai thuc hanh theo
dinh hudng phét trién ning luc ciing nhu ¢ cac ki nang hoat dong nhom tét.

Cach 2: GV chuan bi cé4c kich ban c6 thé co tuong tng Vvéi céc gia thiét ma HS cé
thé néu ra (mtc kham pha thir 2). HS s& dua theo tién trinh bai thuc hanh & trén dé xay
dung va tién hanh cac thi nghiém minh dé xuat. Cach nay GV nén thuong xuyén sir dung
dé rén luyén nang luc tu duy thuc hanh va ning luc thuc hanh cho HS. Tuy nhién, GV can
can clr vao dic diém caa HS ma lya chon mét hodc vai muc tiéu cho mdi bai thuc hanh
chtr khdng nhat thiét phai thuc hién hét cac muc tiéu da néu. Khi HS di quen dan va hinh
thanh duoc cac ki nang, ning luc thanh phan thi nang sé luong muc tiéu 1én nhiéu hon.

Cach 3: GV tryc tiép dua ra cac gia thiét cho van dé nghién ctu va céch tién hanh
cho tirng gia thiét va két luan can dat duoc, HS tién hanh thi nghiém theo kich ban da cho
dé xac nhan lai nhimg gi GV d4 trinh bay (mirc khdm phé 1). Cach nay gidp HS hoc tir GV
cach phan tich van dé nghién cau tir d6 dua ra gia thiét va xay dung ké hoach thuc hién.
Trong day hoc, GV nén uu tién str dung cach nay khi HS lam quen véi chuong trinh méi.
6. Kétluan

Bai viét da chi rd nhitng tiém ning ma viéc sir dung thi nghiém trong day hoc Sinh
hoc c6 thé nang cao hiéu qua cua qua trinh day va hoc theo dinh huéng phat trién ning luc
nguoi hoc. Str dung thi nghiém kham pha trong day hoc Sinh hoc khdng nhiing gitp cho
GV dat duoc muc tiéu day hoc méi (hinh thanh va phét trién cac nang luc chung va ning
luc Sinh hoc) ma con thuc day hoc tap dich thuc va thay doi méi truong hoc tap theo
huéng c6 loi cho HS. Diéu quan trong hién nay Ia céc thi nghiém nén duoc thiét ké theo
dinh huéng mé nham ting cudng co hdi cho HS duoc tiép can, nhan dién van dé can giai
quyét, dé tir 6 phat trién cac ning luc can thiét trong qua trinh giai quyét van dé dit ra.
Chéc chin rang GV s& gip khong it kho kham trong viéc st dung thi nghiém theo dinh
huéng phét trién ning luc, nhung néu ho kién tri voi phuong phap méi, st dung cac bién
phap day hoc thich hop, xay dung céc chién luoc day hoc pht hop véi timg dbi tugng HS
va co s& vat chat caa nha truong, thi nghiém cé thé tra thanh cdng cu dic luc cho ho trong
cong tac day hoc khi Chuong trinh méi duoc trién khai.
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< Tuyén bé vé quyén loi: CAc tAc gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Loi cam on: Chang t6i chan thanh cam on Quy Nghién ciu khoa hoc sinh vién
Trong Pai hoc Quy Nhon da tai tro kinh phi dé ching tdi thuc hién dé tai, bai bao nay 1a
mét phén cida dé tai S201960744.

TAI LIEU THAM KHAO

Anderson, L. W., Krathwohl, D. R., Airasian, P. W., Cruikshank, K. A., Mayer, R. E., Pintrich, P.
R.,... & Wittrock, M. C (2001). A taxonomy for learning, teaching, and assessing — A
revision of Bloom’s taxonomy of educational objectives. New York: Addison Wesley
Longman.

Bell, R. L., Smetana, L., & Binns, I. (2005). Simplifying inquiry instruction. The Science
Teacher, 72(7), 30-33.

Boud, D., & Feletti, G. (1997). The challenge of problem-based learning (2nd ed.). London, UK:
Kogan Page.

Bui, T. N. L. (2019). Perceptions of Vietnamese teachers towards incorporating dialectical
thinking: A transformational model of curriculum and pedagogy. Doctoral thesis at
University of Newcastle, NSW, Australia.

Bui. T. N. L, & Khuu T. V. (2020). Inquiry-based learning: A potentially effective approach to
teaching Science aiming to develop students’ competencies. Vietnam Journal of Education
4(1), 61-68.

Colburn, A. (2000). An inquiry primer. Science scope, 23(6), 42-44.

Bybee, R. W., Taylor, J. A., Gardner, A., Van Scotter, P., Powell, J. C., Westbrook, A., & Landes,
N. (2006). The BSCS 5E instructional model: Origins and effectiveness. Colorado Springs,
Co: BSCS, 5, 88-98.

Cardak, O., Onder, K., & Dikmenli, M. (2007, December). Effect of the usage of laboratory
method in primary school education for the achievement of the students' learning. In Asia-
Pacific forum on science learning and teaching (Vol. 8, No. 2, pp. 1-11). The Education
University of Hong Kong, Department of Science and Environmental Studies.

Dewey, J. (1933). How we think: A restatement of the relation of reflective thinking to the
educative process. Lexington, MA: D.C Heath and Company.

Dewey, J. (1938). Experience and education. New York: Kappa Delta Pi/Touchstone.

Duch, B. J,, Groh, S. E. & Allen, D. E. (2001). The power of problem-based learning: A practical
“how to” for teaching undergraduate courses in any discipline. Sterling, VA: Stylus
Publishing, LLC.

Duran, L. B., & Duran, E. (2004). The 5E Instructional Model: A Learning Cycle Approach for
Inquiry-Based Science Teaching. Science Education Review, 3(2), 49-58.

Dinh Q. B., & Nguyen D. T. (2003). Li luan day hoc Sinh hoc — Phan dai cuong [Didactics in
teaching Biology] (4"). Education Publishing House, Ha Noi: Vietnam.

2006



Tap chi Khoa hoc Trwdng BPHSP TPHCM Bui Thi Ngoc Linh va tgk

Freedman, M. P. (1997). Relationship among laboratory instruction, attitude toward science, and
achievement in science knowledge. Journal of Research in Science Teaching: The Official
Journal of the National Association for Research in Science Teaching, 34(4), 343-357.

Johnstone, A. H., & Al-Shuaili, A. (2001). Learning in the laboratory; some thoughts from the
literature. University Chemistry Education, 5(2), 42-51.

Hmelo, C. E., & Ferrari, M. (1997). The problem-based learning tutorial: Cultivating higher order
thinking skills. Journal for the Education of the Gifted, 20(4), 401-422.

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn? Educational
Psychology Review, 16(3), 235-266.

Hoang V. C. (2009). Nang cao hieu qua su dung thi nghiem trong day hoc Sinh hoc te bao (Sinh
hoc 10) [Improving effects of using experiments in teaching the modeule of Cell Biology
(Biology 10)]). Master thesis at Thai Nguyen University of Education.

Hofstein, A., & Lunetta, V. N. (2004). The laboratory in science education: Foundations for the
twenty-first century. Science education, 88(1), 28-54.

Kibirige, 1., Rebecca, M. M., & Mavhunga, F. (2014). Effect of practical work on grade 10
learners’ performance in science in mankweng circuit, south africa. Mediterranean Journal
of Social Sciences, 5(23), 1568.

Lee, M. C., & Sulaiman, F. (2018). The effectiveness of practical work on students’ motivation and
understanding towards learning Physics. International Journal of Humanities and Social
Science Invention, 7(8), 35-41.

Lord, T. (2006). Moving from didactic to inquiry-based instruction in a science laboratory. The
American Biology Teacher, 68(6), 342-345.

Millar, R. (2004). The role of practical work in the teaching and learning of science. Commissioned
paper-Committee on High School Science Laboratories: Role and Vision. Washington DC:
National Academy of Sciences, 308.

Ministry of Education and Training (2018). Chuong trinh giao duc pho thong — Chuong trinh tong
the  [Curriculum  for  Vietnamese  General  Education].  Retrieved  from
http://rgep.moet.gov.vn/chuong-trinh-gdpt-moi/Pages/du-thao-ct-tong-
the.aspx?ltemID=4728 (12/2018) on 4th August, 2019

Newmann, F. M., & Marks, H. M. (1996). Authentic pedagogy and student performance. American
Journal of Education, 104 (4), 280-312.

NRC (1996). National Science Education Standards. Washington, DC: The National Academies
Press.

Paul, R., & Elder, L. (2006). Critical thinking: The nature of critical and creative thought. Journal
of Developmental Education, 30(2), 34-35.

Pekmez, E. S., Johnson, P., & Gott, R. (2005). Teachers’ understanding of the nature and purpose
of practical work. Research in Science & technological Education, 23(1), 3-23.

Stern, E. (2017). Individual differences in the learning potential of human beings. npj Science of
Learning, 2(1), 1-7.

2007


http://rgep.moet.gov.vn/chuong-trinh-gdpt-moi/Pages/du-thao-ct-tong-the.aspx?ItemID=4728
http://rgep.moet.gov.vn/chuong-trinh-gdpt-moi/Pages/du-thao-ct-tong-the.aspx?ItemID=4728

Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 17, S6 11 (2020): 1996-2008

Tran, H. T. (2015). Su dung thi nghiem trong day hoc Sinh hoc 11 — Trung hoc pho thong nham
phat trien nang luc nghien cuu cho sinh vien [Using experiments in teaching Biology 11 to
develop research competencies of students]. Master thesis at University of Education —
Vietnam National University.

Informatik (n.d.). Thi nghiem [Experiment]. Retrieved February 20, 2020, from
https://www.informatik.uni-leipzig.de/~duc/Dict/

Veselinovska, S. S. (2011). The effect of teaching methods on cognitive achievement, retention, and
attitude among in biology studying. Cypriot Journal of Educational Sciences, 4(1), 175-185.

Veselinovska, S. S., Gudeva, L. K., & Djokic, M. (2011). The effect of teaching methods on
cognitive achievement in biology studying. Procedia-Social and Behavioral Sciences, 15,
2521-2527.

Wiggins, G. P., & McTighe, J. (2005). Understanding by design (2nd ed.). Pearson Education, Inc.

Wikipedia (n.d.). Experiment. Retrieved February 20, 2020, from https://en.wikipedia.org/wiki/Experiment

POTENTIALS OF USING EXPERIMENTS IN TEACHING BIOLOGY

TO DEVELOP STUDENT’S COMPETENCIES
Bui Thi Ngoc Linh", Truong Thi My Quynh, Doan Thi Minh Hien,
Pham Le Hai Yen, Tran Ngoc Quynh
Quy Nhon University, Vietham
*Corresponding author: Bui Thi Ngoc Linh — Email: buithingoclinh@gnu.edu.vn
Received: February 28, 2020; Revised: October 14, 2020; Accepted: November 27, 2020

ABSTRACT

Teaching Biology aiming to develop students’ competencies requires teachers to pay more
attention to using experiments in their teaching, in particular the exploratory ones. This paper is to
analyse the potentials of using experiments in teaching Biology to develop students’ competence as
well as to determine successful and effective ways of using experiments. The results suggest that
using experiments could foster authentic learning, develop student general and specific
competencies, and create and maintain active learning environment. Designing inquiry-based
laboratory activities is possible to obtain new learning objectives as the upcoming curriculum is
about to be implemented. Based on these results, this paper discusses an example of using
experiment in teaching Biology to help teachers with general ideas about what laboratory work
looks like in the context of competency-based learning and how it could be proceeded in their
teaching practice.

Keywords: experiments; competency-based learning; Biology teaching

2008


https://www.informatik.uni-leipzig.de/%7Educ/Dict/
https://en.wikipedia.org/wiki/Experiment

	TIỀM NĂNG CỦA THÍ NGHIỆM TRONG DẠY HỌC SINH HỌC THEO ĐỊNH HƯỚNG PHÁT TRIỂN NĂNG LỰC NGƯỜI HỌC
	1. Mở đầu
	2. Vai trò của thí nghiệm trong dạy học
	3. Tiềm năng của thí nghiệm trong dạy học Sinh học theo định hướng phát triển năng lực người học
	3.1. Sử dụng thí nghiệm trong dạy học Sinh học có thể thúc đẩy học tập đích thực
	3.2. Sử dụng thí nghiệm có thể phát triển năng lực tư duy và năng lực Sinh học của học sinh
	3.3. Sử dụng thí nghiệm có thể tạo nên môi trường học tập hiệu quả

	4. Một số gợi ý về sử dụng thí nghiệm trong dạy học Sinh học theo định hướng phát triển năng lực người học
	5. Ví dụ về việc sử dụng thí nghiệm Sinh học nhằm phát triển năng lực người học
	6. Kết luận
	TÀI LIỆU THAM KHẢO
	POTENTIALS OF USING EXPERIMENTS IN TEACHING BIOLOGY TO DEVELOP STUDENT’S COMPETENCIES
	Bui Thi Ngoc Linh*, Truong Thi My Quynh, Doan Thi Minh Hien, Pham Le Hai Yen, Tran Ngoc Quynh
	Quy Nhon University, Vietnam

