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GIANG DAY TOAN NANG CAO
BAC TRUNG HQC PHO THONG O HOA KI
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TOM TAT
Bai viér nay, trinh bay nhitng ghi nhin vé viéc giang day Todn ¢ chwong trinh nang
cao bdc THPT ¢ bang Texas, Hoa Ki. Tir quan diém doi méi gido duc ¢ Viét Nam, bai béo
Ciia chiing téi trinh bay mét sé ghi nhdn sw pham hitu ich cho viéc thiét ké chwong trinh va
sach giao khoa mén Toan bdc THPT ciing nhuw viéc giang day theo xu huong phdn hoa.
Tar khéa: toan nang cao, SAT (Scholastic Assessment Test), Precalculus, NAEP
(National Assessment of Education Progress), khoa hoc luan, ham sb lién tuc, md hinh hoa

toan hoc.

ABSTRACT
Teaching advanced mathematics at secondary high schools in the USA under the
viewpoint of Vietnam educational innovation

This writing is about some remarks about teaching Advanced Program mathematics
at high schools in Texas, USA. From the innovation point of view on the Vietnamese
education, our writing shows some helpful didactic remarks to develop mathematics
curricula and textbooks in high schools as well as teach in an individualization way.

Keywords: advanced mathematics, SAT (Scholastic Assessment Test), Precalculus,
NAEP (National Assessment of Education Progress), epistemology, continuous function,

mathematical modelling.

1. Tong quan

Qua thyc tién, chuong trinh (CT) va
sach gido khoa (SGK) hién hanh ¢ nudc
ta van con boc 10 nhiéu nhuge diém. Viéc
giang day mon toan bac THPT véi su ton
tai song song chuong trinh chuin va
chwong trinh nang cao van chua cho thay
nhiing hiéu qua, loi ich thiét thyc ma viéc
phan hdéa nay mang lai cho ngudi hoc.
Nguoc lai, cac théng ké chinh thtrc cho
thiy xu huéng thién vé chuong trinh
chuén, tir bo chuong trinh nang cao cua
ca co s& gido duc 1an hoc sinh ngdy cang
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tang. Thuc trang d6 dan dén tinh cap
bach cua yéu cau t6 chuc lai hé thong
gido duc, trong d6 d6i mai CT va SGK la
mot phﬁn quan trong. Pé thuc hién dbi
méi CT va SGK trong chu ki sip dén,
ngoai sy dam bao nhitng muc tiéu dac thu
cia gido duc nuéc ta thi viéc tim hiéu
thuc té va kinh nghiém giang day toan
hoc bac THPT & cac nudc tién tién, co
ddng thoi chuong trinh chuin va nang
cao 1a mot yéu cau tat yéu.

O tat ca cac cép va bac hoc, Hoa Ki
khéng cé CT chung cho toan lién bang
ma chi c6 CT cua timg bang (50 bang co
50 CT). C6 mot hé théng cac mdn bét
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buoc chung cho toan lién bang, nhung
mdi bang co thé lya chon va xay dung
mot hé théng cac moén hoc bit budc
riéng, tiy theo ké hoach twong lai cua
bang d6. Vi vay nghién ciru CT hay SGK
cua Hoa Ki la mot cong viéc phuice tap.
Chung tdi chi gidi han nghién ciru cua
chdng toi trong pham vi nghién ciru muc
tiéu, hi¢u qua cua giang day toan nang
cao & mot bang va trén mot SGK cu thé.

Trén co s do, bai viét nay trinh
bay mot sb ghi nhan vé muc tiéu giang
day mon toan nang cao bac THPT ¢ bang
Texas, Hoa Ki. Pong thoi, chling toi
ciing gidi thiéu nhiing nét dac trung cua
mot trong nhidu SGK mdn toén nang cao
dugc s dung ¢ Hoa Ki.

Nhimg ndi dung dugc trinh bay lién
quan dén ba khia canh:

- Céch t6 chirc va hiéu qua cua viée
giang day toan nang cao bac THPT ¢
Texas.

- Nhiing ghi nhan tr mot sach gido
khoa Toén nang cao.

- Quan diém giang day mot tri thirc
gﬁn v6i Sy nay sinh khoa hoc luén cua n6
va quan diém thyc tién.

2. Khai quat vé cach to chirc hoc
nang cao mon Toan bac THPT ¢ Texas

O Texas, bac THPT bit dau tir 16p
9 dén hét 16p 12. Hoc sinh (HS) c6 thé
hoc theo mot trong hai chuong trinh dé
tham du ki thi SAT (Scholastic
Assessment Test), mot trong nhitng Ki thi
chuan hoa cho viéc dang ki vao mot sb
PH ¢ Hoa Ki véi thang diém tir 600 dén
2400. Mot trong hai chuong trinh ma hoc
sinh tu chon la Recommended High
School Program (tam dich 1a chuong
trinh chuan) va Advanced High School

Program (chuwong trinh nang cao). HS
phai hoan tat du cac tin chi theo quy dinh
cia Co quan Quan li Gido duc bang
Texas (TEAY. B6i véi mon Toan, HS
hoc chuong trinh nao ciing phai c6 du 4
tin chi trong d6 c6 3 tin chi bat budc : Dai
s6 1 (Algebra I); Hinh hoc (Geometry);
Pai s II (Algebra ITI) va mot tin chi tu
chon. HS hoc theo chuong trinh néng cao
c6 thé tu chon tin chi con lai v&i nhidu su
lga chon nhu nhdp moén giai tich
(Precalculus), Giai tich AB, Giai tich BC
(Calculus AB, BC), Thong ké (Statistics).
3. Loi ich cia hgc sinh khi hgc theo
chwong trinh nang cao
3.1 Lgi thé trong Két qud ciia Ki thi
SAT

Piém dat dugc trong Ki thi SAT
cang cao thi co hdi vao cac truong danh
tiéng, co hoi tim hoc béng hay cac hd trg
tai chinh ¢ bac cao dang (CP), dai hoc
(PH) cang l6n. Tong quat, diém SAT
gom ba phan, mdi phan c6 thang diém tdi
da 1a 800 diém va tdi thiéu la 200 diém.
Ba phan d6 gom: ki nang viét; Toan hoc
va doc — phéan tich. HS hoc tu chon cac
mon nhap moén giai tich hay giai tich s¢
c6 diéu kién dugc thang diém toan trong
Ki thi SAT cao hon tir 50 — 90 diém so
véi hoc sinh chi hoc dai s6 va hinh hoc.
pé théy 16 loi ich cua tinh canh tranh vé
diém sé nay ching ta c6 thé tham khao
mot thong ké cia B Gido duc Hoa Ki,
dugc thyc hién theo chuong trinh danh
gid giao duc dinh ki NAEP (National
Assessment of Education Progress) nam
2009. Trong bang dudi day, diém trung
binh duogc tinh trén s HS 16p 12, xép
theo nhom tin chi toan cao nhat ma HS
lua chon. [7, tr. 29]
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Figure 19. Average scale scores in twelfth-grade NAEP mathematics, by student-
reported highest level mathematics course taken: 2009
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3.2 Hoc ning cao va lgi ich trong bdc
hoc tiép theo

Loi ich chinh cua viéc hoc theo
chuong trinh nang cao bac THPT la su
chuan bi tot nhat cho bac hoc tiép theo.
Thong ké cua TEA cho thay HS theo hoc
chuong trinh nng cao ¢ bac THPT s&
hoc rat d& dang ¢ bac CPB hay BH. HS c6
diém s t6t khi hoc chwong trinh nang
cao ¢ bac THPT sé duoc xép loai theo
mot chuong trinh riéng co6 tén goi la
Texas Distinguished Achievement
Program (DAP) va trong bang két qua
bac THPT duoc dong mét déu ching
nhan dac biét. Mot khao sat cua truong
DH Austin ¢ bang Texas duoc thuc hién
vao nam 2006 cho théy, chi c6 40% HS
hoc theo chuong trinh chuan hoan tit cur
nhén ¢ PH. Trong khi d6, nhitng HS
chon cac moén todn nang cao la luong
giac, nhap mon giai tich va giai tich thi ti
I& hoan tit cir nhan twong tmg 1a 62%;
74% va 80% [4].
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Scale score

(Nguon : NAEP)
Mot loi ich rét cu thé nita cla viée
hoc nang cao ¢ bac THPT 1a viéc tiét
Kiém ca thoi gian va chi phi cho bac hoc
tiép theo. Mot s6 truong CD hay PH
mién cho HS cac tin chi lién quan dén
mon to&n nang cao & bac THPT. Diéu do
c6 nghia 12 HS da c6 thé co mot s6 tin chi
& bac hoc CB ngay khi hoc THPT. Theo
mot khao sat gan ddy cua TEA, mot tin
chi ma HS dat duoc trong chuong trinh
nang cao bac THPT sé& gitp ho tiét kiém
dugc 1500 USD 6 bac hoc tiép theo. Mot
sb phu huynh hoc sinh da tiét kiém duogc
dén 18 000 USD cho nim hoc dau tién
cua con em ho ¢ bac CD [8]. Vi nhiing
loi ich cu thé nhu trén, ngdy cang nhiéu
hoc sinh chon hoc chuong trinh nang cao
va cac mon toan nang cao. Thong ké dudi
day (bang 1) ciia TEA vé s thi sinh dy
thi cAc mbn néang cao: giai tich AB, giai
tich BC va mon thong ké cho thiy su gia
tang dén trén 10 lan tinh tir nam 1990 dén
2007. [6]:



Tap chi KHOA HOC BHSP TPHCM

Tran Anh Diing

Sw gia tang cuia todn ndng cao ¢ Texas, 1990 - 2007

L&D
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e 3 ]
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s CigtichBC o Théng ke

Bang 1

(Nguon : Texas Education Agency Lighthouse Initiative)

Thong ké cia TEA (bang 2) con
cho s6 liéu chi tiét vé sb thi sinh ting
mon cia cic nam dé minh hoa cho su
phat trién trén [6]:

Yoar AB Calcwlus  BLC Caleulus  Stafistics
1584 1,808 4B2
1991 2,054 553
18932 2,334 T
1593 2,806 911
1584 3,330 540
1595 4,092 1.004
1096 4,296 1,036
1597 4.953 1.075 293
1023 B 252 1.518 786
1599 6.160 1.701 1.214
2004 B.447T 2 300 2164
2001 5.977 2815 2720
2002 11,131 3,020 3,417
2003 12,154 3.401 4.043
2004 13167 3,743 4 658
2005 14,142 3,964 5,167
2006 14773 4. 208 B 320
2007 15.932 4,817 6.667
Bang 2
(Nguon: Texas Education  Agency

Lighthouse Initiative)
4. V@& sach giso khoa ciia mét méon
hoc nang cao

Trong diéu kién giéi han cua bai
viét ndy ching t6i chi trinh bay nhiing
ghi nhan vé mot trong cic SGK cua
chuong trinh ty chon nang cao ¢ Hoa Ki,

d6 1a SGK mon Precalculus. Nhing ghi
nhan dudi day ctua ching ti thyc hién
trén nghién cau SGK Precalculus cua
nhom tac gia Michael Sullivan va
Michael Sullivan, 11l (Nxb Pearson
Prentice Hall, 2008).

Precalculus

Hinh 1

4.1. Tinh mém ciia ké hoach day hoc

O nhiéu nudc co nén giso duc phat
trién, co quan quan Ii gido duc chi ban
hanh chuong trinh khung ma khéng quy
dinh chi tiét d¢én timg chuong, timg muc.
Gido vién (GV) ciing c6 thé lya chon mot
bo SGK thich hop dé giang day. SGK
todn & Hoa Ki noi chung va Precalculus
ciing thé hién rd quan diém nay.
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Ké hoach day hoc dugc dé nghi boi
chinh cac tac gia khéng theo mot quy
dinh cting V& phan phdi chwong trinh tir
co quan quan li gido duc cua bang. Cac
tac gia d4 bd cuc gio trinh Precalculus
thanh 13 chuong va mdt chuong 6n tap.
No6i dung ctia cic chuong nay c6 thé tom
tat [5]:

- Chuong 1: Bb thi

- Chuong 2: Ham s6 va db thi cua
ham sb

- Chuong 3: Pa thtc va ham s hitu
ty

- Chuong 4: Ham s6 mii va ham s
I6garit

- Chuong 5: Ham s6 luong giac

- Chuong 6: Lugng giac hoc gidi tich

- Chuong 7: Ung dung cia ham s
luong giac

- Chuong 8: Toa do cuc; Vecto

- Chuong 9: Hinh hoc giai tich

- Chuong 10: Hé phuong trinh va bét
phuong trinh

- Chuwong 11: D&y sb; quy nap toan
hoc; dinh li nhi thic

- Chuong 12: Phép dém va xac suat

- Chuong 13: Nhap mon giai tich :
gigi han, dao ham va nguyén ham cua
mot ham sé.

- Chuong 6n tap

Tinh mém cua ké hoach day hoc
duogc cac tac gia trinh bay trong phan mo
dau danh cho GV qua viéc dé xuit mot so
d6 trinh ty giang day gi4o trinh nay nhu
sau
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E 9.1-94
ns-u.ﬂ

Hinh 2

Su thiét ké mot ké hoach day hoc
tinh mém nhu trén nhim t6i loi ich cua
nguoi hoc, dac biét 1a viéc ty hoc. HS cd
thé hoc theo tudn tu 1, 2, 4, 6,... hay mot
thir ty khac trong so do trén dé bd sung
nhimg kién thirc can thiét. Nguoi day
ciing ¢ thé chon mot ké hoach giang day
phU hop véi thyuc té va trinh do cua 16p
hoc.

42. Quan diém giing day mot tri thirc
gédn véi sw ndy sinh khoa hoc ludn Ciia
no

Nhiéu truong phai sw pham gan day
ma tiéu biéu 1a cic nha su pham khoi
xuéng li thuyét tinh huéng hay i thuyét
Kién tao c6 xu huéng thién vé giang day
Mot tri thire gén véi sy nay sinh khoa hoc
ludn (KHL) ctia n6 hon. No6i cach khac,
do 1a mot xu huéng gidng day ton trong
quy trinh nhan thic cta hoc sinh, van
dung nhitng dac trung cla sy nay sinh va
tién trién cua kién thic do trong lich st
trong thiét ké tinh huéng day hoc.
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Mot van dé duoc dit ra 1a lidu véi
mot trinh tu giang day mém nhu céc tac
gia cua Precalculus dé xudt thi cac nha su
pham c6 dam bao dugc viéc dua vao mot
khai niém toan hoc phu hop voi KHL va
qua trinh nhan thirc ctia hoc sinh hay
khong? Dé tim cau tra 1oi cho van dé nay
ching tdi chon khai niém ham sé Zién tuc
(HSLT). Ching to6i d& gidi thiéu mot
nghién ctru chi tiét qua trinh chuyén hoa
su pham khii niém HSLT trong
Precalculus & [2]. Vi vay, trong bai viét
nay ching tdi chi néu tém tit mot sé ghi
nhan.

Quan diém giang day gan v&i KHL
da thé hién & cac diém:

- Tién trinh hién dién cua khai niém
HSLT duoc t6 chire theo tuan tu nhu tién
trinh tién trién ctia khai niém ndy trong
lich sir. Khai niém HSLT hién dién & 3
thoi diém theo tudn tu véi cac co ché
tuong ung: tién toan hoc, cén toan hoc,
toan hoc.

- Mot vai quan niém trong lich sur
dugc st dung chinh thic trong
Precalculus, chiang han quan niém
Descartes vé duong cong lién tuc, quan
niém Arbogast vé ham sé gian doan, ham
sb lién tuc.

- Dinh 1i gié tri trung gian duogc dua
vao va van dung trudc khi khai niém
HSLT dugc giang day tuong minh. Trong
lich sir, dinh 1i ndy ciing 12 ngudn nay
sinh yéu cau vé chinh xac hoa khai niém
HSLT va cing dugc st dung trude khi
khai niém HSLT duoc chinh xac hda boi
Bolzano va Cauchy.

Trong SGK Viét Nam ma chdng toi
d& nghién ctru ¢ 2 giai doan (SGK toan

nang cao hién hanh va SGK chuong trinh
chinh 1i hop nhat), khai niém HSLT hién
dién ¢ 2 thoi diém véi 2 co ché tuong
ung:

- Trude dau HK2, 16p 11: khai niém
tién toan hoc;

- Tu HK2, 16p 11: khéi niém toan
hoc.

Giai doan ma khéi niém nay liy co
ché can toan hoc khong duogc tinh dén va
dé dam bao tinh chinh xac va logic toén
hoc, dinh 1i gia tri trung gian luén duoc
dua vao sau khi khai niém HSLT duoc
giang day tuong minh.

4.3. Quan diém thuc tién

Muc tiéu cua chuong trinh toan bac
THPT & nudc ta dd dwgc nhan manh:
“Muc tiéu dau tién Ciia chirong rinh nay
can dat dwoc 4 néu rd y nghia, va img
dung ciia nhitng kién thirc todn hoc vao
doi sé'ng, vao Viéc phuc vu cac mén hoc
khac”’[3]. Pay cting la muc tiéu chung
cua CT va SGK nhiéu nudc.

Chung t6i cho rang SGK toan ciia
Hoa Ki noi chung va Precalculus ma
chung toi dang dé cap da thé hién 10 nét
quan diém thyc tién qua viéc thiét ké, to
chirc nhiéu tinh hubng, hoat dong dé HS
tap duot van dung toan hoc vao doi séng
va c4c mdn hoc khac. Ching han, chi
trong phan bai tap thudc chuong 4 (Ham
sé6 mii va logarit) chung toi tim thay
nhirng bai tap van dung lién quan dén cac
linh vuc hodc van dé rat da dang nhu:

- B¢ pH cia mdt dung dich hoa hoc,
- Tinh da séc tdc ciia mot cong déng,
- Ap suét khong khi,

- Su phuc hoi vét thuong,

- Xac suit,
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- Sy dung nap thudc trong mau,

- Su lan toa tin don,

- Mach dién,

- Kiém soat do con trong mau cua
nguoi lai xe.

Nhimg dan chimg trén cho thiy cac
nha su pham chd trong dac biét dén viéc
hinh thanh kj ning van dung kién thirc
toan hoc dé giai quyét cic tinh hudng
thuc tién. Phuong phdp dugc xem 1a
trong tam cho viéc hinh thanh ky nang
nay la phuong phap md hinh hoa toan
hoc. HS dugc cung cdp cic cong cu dé
md hinh héa cac hién twong bién thién
lién tuc hay rdi rac trong thuc tién.
Nhitng cong cu d6 cu thé hoéa sy vén
dung nhiig kién thirc toan hoc vao céc
tinh huéng thuong gip trong doi song.

Mat khac, voi sy phat trién manh
mé cua cong nghé thong tin (CNTT), cac
hoat dong hay tinh hudng duoc thiét ké
nhdm bude dau hinh thanh cho HS kha
ning md hinh hoéa hién tuong thuc tién
lubn di lién véi ung dung CNTT. Vi du
dudi day trich tir Precalculus lam r6 thém
ghi nhan nay [5, tr. 338] :

Vi du 1: Hop thiec cdc sé ligu bang mét
ham sé mii

Beth muén Aim mgr ham sé dé gidi
thich gia cia cé phiéu Harley Davidson
& thoi diém cudi nam. Cé ta thu thdp div
liéu dwoc cho boi hinh 3.

(a)Dung phan mém vé do thi dé
biéu dién phdn bé trong dé don vi nam Ia
bién s6 déc lap.

(b)Dung phan mém vé do thi dé
Xdp xi cdc dir lidu d6 bang mot ham sé
mit.
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(c) Biéu dién ham sé Am duwoc trong
phan (b) dudi dang A = A,e®.

(d)Vé do thi ham sé mii fim trong
phan (b) va (c) vao do thi phén bé.

(e) Dung loi gidi trong cau (b) hay
(¢) duw dodn gid cia c6 phiéu Harley
Davidson vao cusi nam 2004.

(f) Giai thich gia tri cua k tim trong
phan (c).

rr'
| g ;aw. x Cloeing Price, y

1837 4x=1) ik 3
1938 (x= 2] 07652
1980 (x = 3) 1.1k
1490 {x = 4) 11604
1891 {w= ) 26098
1842 tr= 1) 4.5581
19 dx=17) 5379
1934 (= 1) BEE?
1995 {x=19) 70628
1936 L= 300 11.5585
1997 (=110 13,4799
103 == 13 el
1999 (x=13) Jnges
0 fxr= 1) 39,7277
D ix= 15 5.3
AL (v BE) 265,20

s D=1 4153

Sowsoe : brtpifinsnos pmboo sam

Hinh 3

HS d4 duoc hudng dan cac budc sir
dung phin mém vé& d0 thi théng dung
(bao gom ca nhimg lénh thyc hién) dé
chuyén bang dit liéu roi rac da cho thanh
mot dd thi roi rac (hinh 4) va tinh c4c hé
s a, b twong ng trong biéu thic cua
ham sé y = a.b* (hinh 5):
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olioanas |18

Hinh 4

Sau nhimng budc tinh toan duogc
huéng dan chi tiét, ham s6 can tim 1
y =0,47547e%3%%" quoc hop thic bing
cach ddi chiéu gitra ham s6 mé phong su
bién thién coa gia c6 phiéu Harley
Davidson vai do thi roi rac ban dau (hinh

6): -

o R B
! Hinh 6

5. Nhirng ghi nhan sw pham

Nhimg ghi nhan trén tir thuc té to
chtre, giang day va SGK todn nang cao
bac THPT & Hoa Ki cho ching ta mot sb
kinh nghiém c6 thé van dung trong quéa
trinh d6i méi giao duc ¢ nudc ta:

a. Giang day toan bac THPT theo
nguyén tic phan hoa 1a mot yéu cau tét
yéu nham ddp ing nhu cau rat da dang
cua nguoi hoc, phuc vu yéu Cau chudn bi
doi ngii lao dong tham gia phét trién kinh
té - xa hgi [1, tr. 4]. Giang day toan ning
cao & Texas da dat nhirng két qua tich
cuc va d6 la hé qua cua sy chu trong
dang mirc dén loi ich ctia nguoi hoc qua
c4c yéu t6 sau:

ExrReg |
=kl

I=. 4754687252
b=1.353281358
= QLA FIOSL |
p=, O8706 10305 ‘
|

Hinh 5

- Phat huy duoc ndng luc cé nhan
ddng thoi chuén bi cac kién thirc can thiét
cho bac hoc ké tiép.

- Két qua danh gia duoc sir dung hop
I dem lai nhimg loi ich cu thé cho nguoi
hoc.

b. Phuong phap mo hinh hda toan
hoc 1&2 mdt cong cu chu yéu dé dua toan
hoc vao thyuc tién. CNTT 1a phuong tién
quan trong hd trg cho viéc 4p dung
phuong phap mé hinh hoa toan hoc.
Chuong trinh, sach gido khoa toan nang
cao & Texas d4 thé hién rd nét quan diém
thuc tién, tir bo kiéu day hoc thién vé
Kién thirc han 1am, kinh vién.

c. K& hoach day hoc linh dong 1a
mot kinh nghiém can duoc véan dung
trong thiét ké chwong trinh va séch giéo
khoa & nudc ta. Ngudi day c6 thé chon ké
hoach pht hop vai thuc t& va dong thoi
né ciing tao diéu kién thuan loi cho viéc
tu hoc.

d. Quan diém giang day gan véi su
nay sinh khoa hoc luan mot tri thie da
duogc cac nha su pham van dung. Day la
mot xu hudng tién tién nhim budc dau
hinh thanh ¢ HS nang luc phat hién va
kién tao kién thirc.
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