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DAY HQC KHAM PHA KHAI NIEM TOAN HQC
Nguyén Phii Lo

ABSTRACT

Learning by discovery was mentioned by famous educators such as J. Piaget (1896 —
1980), J. Bruner (1915 - ?), H. Freudenthal (1905 — 1990). Learning by discovery have
appeared in our country for many years. A lot of Vietnamese teachers have used Learning
by discovery in their instruction. In order to exchange experiences on teaching
mathematics in high schools, we introduce three models for teaching mathematical
concepts by discovery, which we (in Can Tho University) have used to guide students of
mathematics education how to apply them in course “Teaching Practice”. In each model,
we show steps which teacher should follow, give comments and illustrations.
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Day hoc kham phé da dwoc nhiéu nha khoa hoc gido duc dé cdp nhw J. Piaget (1896 —
1980), J. Bruner (1915- ), H. Freudenthal (1905 — 1990) Day hoc kham pha da dwoc du
nhdp vao nudc ta tir nhzeu ndam qua, va dwoc nhiéu gido vién nghién ciru dp dung. Nham
trao doi kinh nghiém vé day hoc kham phd trong giang day mén Todn & tru"O’ng phé
thong, chung toi gioi thiéu ba mé hinh day hoc kham pha khai ni¢m toan hoc ma ching
16i da ting hwdng dan sinh vién nganh sw pham toan o Truong Dai hoc Can Tho thie
hanh giang day trong ndm cudi bdc dai hoc. O méi mé hinh, ching t6i néu ra céic buéc
thuce hién, vi du minh hoa va binh ludn.

Tw khoa: Day hoc kham pha, day hoc khai niém toan hoc, mé hinh day hoc kham pha
khai niém toan hoc

1 PAT VAN BPE

Day hoc kham pha 1a mot phuong phap day hoc tich cuc; nd duge khuyén khich sir
dung vao day hoc ¢ nudc ta. Tuy nhién, qua nhiéu nim giang day moén Phuong
phap day hoc mén Toan & Trudng Pai hoc Can Tho va du gio cua nhiéu gido vién
toan trung hoc pho théng, chung toi phat hién ra rang van dung day hoc kham pha
vao day khai niém toan hoc 1a mot van dé& kha khé dbi véi ca sinh vién su pham
toan va gido vién toan trung hoc phd thong. Nhu vay, thuc tién da dat ra van dé la:
Day hoc khdm pha khai niém toan hoc can dugc tién hanh day hoc nhu thé nao dé
vira bao dam thoi gian va hiéu qua? Qua mot thoi gian nghién ctru (c6 day hoc thur
nghiém), chung t6i di x4y dung nhiéu mé hinh day hoc c6 thé dung day hoc kham
pha khai niém toan hoc. Trong khuén khd bai bio nay, chung toi gidi thiéu ba mo
hinh day hoc kham pha khai niém: mé hinh “tuong d6ng”, mé hinh “dj biét” va mé
hinh “cong bién”.

'Khoa Su Pham, Trudong Pai Hoc Cin Tho
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2 DAY HQOC KHAM PHA
Day hoc kham pha c6 thé duoc quan niém nhu sau:

Day hoc kham pha 1a mot phuwong phép day hoc khuyén khich hoc sinh dua ra cu
hoi va tu tim ra cdu tra 10i, hay rat ra nhitng nguyén tic tir nhitng vi du hay kinh
nghiém thyc tién (theo [4]). Ngoai ra, day hoc kham pha c6 thé dinh nghia nhu
mot tinh huéng hoc tap trong d6 ndi dung chinh can duogc hoc khong dugc gidi
thi¢u trudec ma phai tuy kham phé boi hoc sinh, 1am cho hoc sinh 1a nguoi tham gia
tich cuc vao qua trinh hoc (theo [4]).

Vé tim quan trong cua day hoc kham pha, J. Piaget cho rang hiéu biét that su phai
den tu kham pha. Ong 1a nguoi chi ra rang hoc sinh khong 1a nhing * ‘chiéc thuyén
rong” r6i duge lam day boi kién thire ma phai 14 nhimg nha kién tao kién thuc. J.
Bruner cho ring viéc hoc tap phai 1a mot qua trinh tich cyc trong d6 hoc sinh kién
tao y twong méi hay khai niém méi trén co s& von kién thirc cua ho. Ong dé nghi
rang viéc day hoc phai lam sao khuyén khich nguoi hoc kham pha ra cac dir kién
va cac moi lién hé cho chinh ho. Bruner dugc xem 1a ngudi dau tién dua ra phuong
phéap day hoc kham pha (theo [3]).

Déi v6i viée hoc tap toan hoc, H. Freuthenthal (1991) ciing tin rang: “Toan hoc
hoc dugc nho kham pha (r‘e-invention) s€ duogc hiéu tot hon va ghi nhé dé dang
hon so vo1 viéc hoc duge bang cach thu dong” (theo [1]).

3 CAC MO HINH DAY HQC KHAM PHA KHAI NIEM TOAN HQC

Trong phan nay, ching t6i mé hinh héa mot sd qua trinh day hoc kham pha khai
ni¢m toan hoc. Cac md hinh nay dugc s dung dé hinh thanh khai niém theo con
duong quy nap la chu yéu. Khi xay dung cac mo hinh nay, ching toi da dac biét
quan tam y kién sau day cua GS. Nguyén Canh Toan: “Viéc day toan chi véi muc
dich truyén thu kién thirc s& din t6i viée coi trong suy dién va coi nhe qui nap.
Nhung néu dat van dé ren luyén 6c thong minh sang tao cho hoc sinh thi vai tro
cua qui nap s€ 1én ngang vdi suy dien” [5].
3.1 Mo hinh “twong d(“)ng”
Budc chinh yéu trong mé hinh nay 1a hoc sinh thuc hién hanh déng phan tich dé
tim kiém cdc tinh chat chung trong cdc vi du dugc giao vién dua ra trude. Cac vi
du ¢ day duogc hiéu la cac doi tugng thudc ngoai dién ctia khai niém ma hoc sinh
sap hoc. “Tuong dong” & day cd nghia la trong qué trinh hinh thanh khai niém
moi, hoc sinh chi quan sat chi nhitng vi dy. M6 hinh ¢6 cac budc chinh sau day:
Buorc 1: Cho hoc sinh quan sat mdt s6 vi du vé khai niém.
Burée 2: Yéu cau hoc sinh phén tich cac vi du dé tim ra cac dic diém chung
cua chung.
Buée 3: Khi hoc sinh nhan ra nhiing thudc tinh chung du dung dé dinh
nghia khai niém, gido vién cho biét té€n khai niém nay va yéu cau hoc sinh
phat biéu dinh nghia trong trudng hop tong quat.
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Vi dy 1: Khi hinh thanh khai niém diém cyc tiéu ctia do thi ham sé, gido vién c6
thé t6 chuc qua trinh day hoc nhu sau:

Gido vién: Hai diém M, (x,, f(x;)), M5 (x, g(x,)) trén d6 thi cta hai ham s f(x) va
g(x) c6 nhiéu dac diém chung. Cac em hdy tim xem cac dac diém chung d6 1a dic
diém gi?

g(x2)T

V:><

Hinh 1: P6 thi ciia ham s y = f(x) Hinh 2: P thi ciia ham s6 y = g(x)

Hoc sinh ¢6 thé néu ra cac dic diém chung nhu: ca hai déu nam trén truc hoanh
hay céc gia tri f(x,) va g(x,) déu duong,...

Pén khi hoc sinh phat hién ding dau hiéu dung dé dinh nghia diém cuc tiéu cia dd thi
ham s (gi4o vién goi ¥ neu can), giao vién t6 chire qua trinh khai quat hoa va di dén
dinh nghia khai niém cyc tiéu ctia d6 thi ham so.

Binh lugn: M6 hinh tuong ddng co thé dugc tién hanh bang day hoc hop tac nhu
sau: Lop chia thanh nhiéu nhém. Mdi nhém thao luan de tim ra cac tinh chat chung
6 thé co & cac vi du ma gido vién néu ra. Sau d6, mdi nhom trinh by, tranh luan
bao vé ¥ kién ctia minh trude 16p. Cudi cing, dudi sy huéng dan cua gido vién hoc
sinh s& tién hanh hoat dong khai quét hoa dé di dén dinh nghia khai niém.

Vi du 2 : Day hoc khéi niém nguyén ham
Gido vién: Xét hai cip ham sb sau day:
(1) y= SINX; y= COSX ;
(2) y= sin2x; y=2c0s2X.

Cap ham s6 ¢ (1) va cap ham s6 & (2) c6 nhitng dac diém giong nhau, cdc em hoc
sinh 1am vi¢c theo nhom théo luan tim xem céc dac di€ém do la dac diém gi?

Kha ndng 1: Néu c¢6 nhém hoc sinh phat hién ra dic diém: ham sb dtmg sau la dao
ham cta ham sé dtng trude, gido vién co thé gidi thiéu tiép: Ham s6 dimg trudc
dugc goi 1a nguyén ham cua ham s6 dung sau. Gido vién dit tiép cau hoi: Mot
cach tong quat, ham s F(x) dugc goi la mot nguyén ham cua ham f(x) khi nao?
Sau khi hoc sinh phat biéu, giao vién chinh stra dé c6 mot dinh nghia chinh xac
khéi niém nguyén ham.
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Kha nang ’2: Néu cac nhoém hoc sinh chi dua ra dic diém: céac cap ham s6 déu 1a
cac ham so luong gidc, giao vién cho thém mdt vi du khac nira:

3) y=x>+1; y=2x.
Cho biét 1a cdp ham s6 ¢ (3) ciing c¢6 chung mot dic diém v0i cac cap ham sO &
(1) va (2). Vay dic diém d6 1a dic diém gi? (Gido vién goi y néu can).

Chu ¥ 13 néu cac nhém hoc sinh tim chwa dung dic diém ma gido vién mong doi
(kha nang 2 chi la mét vi du), gido vién thyuc hién qua trinh tuong tu nhu trén sao
cho cuoi cung cac em phat hi¢n ra rang ham s dung sau la dao ham cua ham s6
dung trude. Khi do, gido vién dan dit hoc sinh di dén dinh nghia khai niém nhu
kha nang 1.

3.2 M hinh “di biét” [2]

Trong mo hinh di biét, gido vién cho hoc sinh quan sat vi du va phan vi du cung
mét lic, va yéu cau cdc em so sanh sy khdc biét giita chiing. Cac phan vi du & day
dugc hiéu 1a cac dbi twong khong thude ngoai dién cua khai niém ma hoc sinh sip
hoc. “Di biét” & day co6 nghia la trong qua trinh hinh thanh khai ni€ém méi, hoc sinh
quan sat déng thot ca vi du va phan vi du. Viéc day hoc khai niém theo mo hinh
nay bao gdm cac budc chinh sau day:

Buoc 1: Cho hoc sinh quan sat mot s6 vi du va mdt so phan vi du vé khai
ni¢m can day.

Buoc 2: Yéu cau hoc sinh so sanh chi ra su khac biét cua vi du va phan
vi du.

Buoc 3: Khi hoc §inh tim ra du cac tinh chat & cac vi du dung dé dinl} nghia,
giao vién cho bict t€n khai niém nay va yéu cau hoc sinh phat biéu dinh
nghia trong truong hop tong quat.
Vidu 3: Day hoc khai niém cép sO cong
Gi4o vién: Cho hai diy sb sau day:
4,7,10,13, 16,..., 3n+1,... (1)
11,9,6,5,4,0, -1, -2 (2)
Gido vién yéu cau hoc sinh chi ra su khac biét cua hai day s trén.

Két qua (gido vién goi v n€u can):

Diy s6 (1) Diy s6 (2)
- Day tang - Day giam
- Day v6 han - Day hitu han
- Céc sd han déu lasb duong - Day bi chan

- Co so sau bang so lién truoc cong
thém 3 (%)

Gido vién cho biét day (1) vi c6 tinh chat (*) nén n6 duoc goi la mot cap sb cong
c6 s6 hang dau 13 4 va cong sai 1a 3. K& tiép gido vién yéu cau hoc sinh thir phat
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biéu dinh nghia cip sd cong, roi chinh sira dé dwa ra dinh nghia chinh xac cho
hoc sinh.
Binh ludn: C6 thé tién hanh day hoc hop tac v6i mé hinh di biét bang cach chia 16p
thanh nhi€u nhom khac nhau. Nhiém vu dat ra cho moi so sanh la chi ra sy khac
biét cia vi du va phan vi du. Sau do, gido vién yéu cau moi nhom trinh bay cac két
qua ma moi nhom thu dugc trudce 16p va thao luan thong nhat vé nhitng két qua ma
gido vién mong doi. Cudi cung, gido vién hudng dan cho khai quat héa va phat
biéu dinh nghia khai niém.
Vi du 4: Khi day hoc khai ni¢ém nguyén ham (Giai Tich 12), gido vién co thé tién
hanh day hoc nhu sau:
Gi4o vién: Cho hai cip ham sb:

F(x)=x"+x+ 1 va f(x)=2x+1; (1)

G(x)= sinx va g(x)=cosx+1. (2)
Gi4o vién chia 16p thanh nhiéu nhém; yéu cau cac nhom hay so sanh mdi quan hé
gitta F(x) va f(x) va moéi quan hé gitta G(x) va g(x), va chi ra su khac bi¢t
cua chung?
Khi cac nhom chi ra duge sy khac biét (Gido vién goi ¥ néu can):

o (1): f(x) =F(x);
6(12): g(x)=G’(x)+ 1.
gido vién cho biét: trong truong hop (1) thi F(x) dugc goi 1a nguyén ham cua f(x).

Va yéu cau hoc sinh thir phat biéu dinh nghia nguyén ham cua mot ham s, sau do
gi4o vién chinh stra dé c6 mot dinh nghia chinh xac vé khai niém nguyén ham.

3.3 M hinh “cng bién”[2]
Trong md hinh cong bién, hoc sinh thiec hién cdc hanh dong phan tich, so sanh tim

ra nguyén nhan cua mot “hién tuwong” thay doi. Viéc day hoc mdt khai niém theo
mo hinh nay c6 thé tién hanh theo cac budc sau day:

Buoc 1: Cho hgc sinh quan sat nhiéu vi du, trong d6 c6 mdt “hién tuong”
thay doi.

Buwée 2: Yéu cau hoc sinh tim ra nguyén nhén cta su thay d6i cia hién
tuong; nho do, phat hién thudc tinh ban chat cua khai ni¢ém can dinh nghia.

Burée 3: Gido vién cho biét tén khai niém nay va yéu cau hoc sinh phat biéu
dinh nghia trong truong hop tong quat.
Vi du 5: Hinh thanh khai niém hai vecto b'flng nhau (Hinh Hoc 10).
Gido vién: Cho tr gidc ABCD. Hay so sanh hai vecto ABva DC trong mdi trudng
hop sau day (c6 hinh v& kem theo): B

1. Tu giac ABCD la tr gidc thuong. D
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A B
2. Tu giac ABCD la hinh thang. / \
D C
B

A

3. T gidc ABCD 13 hinh binh hanh. /
b C

Sau khi hoc sinh giai bai toan trén. Gido vién hoi tiép: Cho ti gisac ABCD. Hai
vecto AB va DC phai théa man didu kién gi @& ABCD 1a binh mot hinh binh hanh,
khong 1a hinh binh hanh? Sau d6 khi hoc sinh tra 161 cau héi ding nhu mong doi,

gi4o vién cho biét: 4B va DC c6 cing hudng va cing do dai (truong hop 3 1a mét
vi du), ngudi ta néi rang vecto 4B va DC bang nhau, va yéu cau hoc sinh thir phat
biéu dinh nghia hai vecto dugc bang nhau. Gido vién chinh stra va dua ra dinh
nghia chinh xac. Mt di€u can cht y cho hoc sinh la hai vec to bang nhau khi
ching c6 do dai bang nhau va gia ctia chung co6 thé song song hoac trung nhau.

Binh ludgn: Day hoc theo m6 hinh cOng bién tao cho hoc sinh phat trién nang luc
quan sat, phan tich, so sanh dé tim ra “nguyén nhan” cua “hién twong”. Ciing nhu
hai mé hinh trén, mé hinh nay van c6 thé dugc dung trong day hoc hop tic bang
cach 1a cho hoc sinh thao luan nhoém dé tim ra nguyén nhan cta hi¢n tuong.

4 KET LUAN

Day hoc kham pha khai niém toan hoc theo ba m6 hinh néu trén giip nguoi hoc cod
co hoi sir dung cac ky nang nhan thirc nhu: quan sat, phan loai, phan tich, tién
doan, mo ta, triru twong hoa, khai quat hoa, ludn ra (infer),... Dé day hoc kham pha
khai ni¢m todn hoc c6 hi¢u qua, viéc dua ra h¢ théng cac vi du hay phan vi du can
phai bdo dam tinh vira sirc, va sao cho dudi sy huéng dan cia gido vién hoc sinh
6 thé phat hién ra cac thudc tinh ban chét cta khai niém can day.
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