Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan C: Khoa hoc Xa héi, Nhan van va Gido duc: 34 (2014): 27-33

Tap chi Khoa hoc Trudng Dai hoc Can Tho
website: sj.ctu.edu.vn

*

Trating Byl byc Cla s

LOI CUA HOC SINH TRONG GIAI TOAN GIAI TICH: NGHIEN CUU PIEU TRA
HQC SINH VA GIAO VIEN O THI XA TAN CHAU - TINH AN GIANG

Tran Cong Thai Hoc' va Nguyén Phi Loc?

! Lép Cao hoc K19, Chuyén nganh LL&PPDH b mén Todan

2 Khoa Su pham, Truong Pai hoc Can Tho

Thong tin chung:
Ngay nhdn: 05/05/2014
Ngay chap nhan: 31/10/2014

Title:

Students’ errors in solving calculus
problem: A survey of students and
teachers in Tan Chau town - An Giang
Province

Ti Lf khoa: _
Loi, phan tich 101, day hoc gidi tich, gidi
toan, giao duc toan hoc

Keywords:
Error, error analysis, teaching calculus,
solving problem, mathematics education

ABSTRACT

The article reported the surveyed results of students ' errors in
calculus problem solving. Surveyed subjects were 12 grade
students and mathematics teachers in grades. The results
showed that the students committed several different error
types and teachers, also, said that the violations of students '
errors have been frequent. The results obtained were also
compatible with the opinions of domestic and foreign experts
in mathematics education.

TOM TAT

Bai bdo twong thudt két qua khdo sat 16i cia hoc sinh trong
gidi todn gidi tich. Péi twong khao sdt la hoc sinh 6p 12, va
gido vién day todn ¢ cdc 16p dwoc khao sat. Két qua cho thay
la hoc sinh pham nhiéu logi 16i khdc nhau trong gidi todn gidi
tich, gido vién ciing cho rang viéc pham cdc 16i trén ciia hoc
sinh la thuong xuyén. Két qua thu dwoc ciing tiwong hop voi

cac nhdn dinh ciua cac chuyén gia trong va ngoai nuoc.

1 PAT VAN BE

Nghién ctru 16i ciia hoc sinh 1a mot cong viéc
can thiét ciia gido vién day hoc ¢ truong phd thong.
R. Marzano (1992) xem phén tich 15i ctia hoc sinh
1a mot bién phap dé mé rong (extend) va tinh loc
kién thirc (refine), khi phan tich 15i can chu ¥: phai
xéac dinh d6 14 16i gi, nguyén nhan nao dan dén 16i
va cach ngan ngira. Ciing ban vé 15i cta hoc sinh,
tac gia Nguyén Phii Loc (2008) dic biét chi y du
doén va ngin ngira 16i ctia hoc sinh trong qua trinh
day hoc toan. V& thai d cua gido vién ddi véi 16i,
tac gia M. Lagutko (2008) quan niém rang: (1) gido
vién thira nhan quyén bi 18i cua hoc sinh; (2) gido
vién phai ¢ gang hiéu biét 15i ctia hoc sinh da xay
ra; (3) trong qua trinh day hoc can day cho hoc sinh
cc chién luge han ché 16i khi lam bai nhu kiém tra
lai dap s6, kiém tra lai cac budc bién ddi, kiém tra
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lai viéc tinh toan, lién hé v&i bdi canh thuc tién, st
dung do thi, giai bai toan bang cac cach khac nhau.
V& hoc tap mon Toan, tic gia Legutko ciing cho
réng viéc hoc sinh pham 15i 1a diéu khong thé tranh
khoi. Dic biét ddi véi mén Giai tich, theo tac gia
Nguyén Phii Loc (2010) mdn nay c6 tinh phirc tap
nodi tai cao va thuong lién quan dén qua trinh vo
han; do vay, hoc sinh hoc tap mén Giai tich s€ gap
nhiéu khé khin va chudng ngai, va s& pham nhiéu
16i khi giai toan. D& tim hiéu nhiing 16i ma hoc
sinh da gap phai trong giai toan Giai tich ra sao,
chung t6i thuc hién nghién cuu truong hgp
(Nguyén Pha Loc, 2014) ¢ huyén Tan Chau, tinh
An Giang vai hai cau hoi nghién ctru sau day:

~ Trong giai toan mon Giai tich, hoc sinh cubi
cap thuong pham nhiing 16i gi?
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Y kién cua gido vién vé mic do thuong xuyén
cua cac 10i cua hoc sinh ra sao?

Dinh nghia va khai niém

Theo tir dién tiéng Viét phd thong (Chu Bich
Thu va ctv, 2013) thi [6i c6 nghia la: “Cho sai sot
do khong thuc hién ding quy tac; Diéu sai sot,
khong nén, khong phai trong cach cu xu, trong
hanh dong; Co6 cho sai s6t vé mat ki thuat; Co dicu
sai, trai, khong dung dao 1i”.

Trén co so dinh nghia trén day, trong bai bao
nay chung t6i dinh nghia 15i trong 10i giai mot bai
toan nhu sau:

Lbi trong 1&i gidi mot bai toan 1a chd sai sot do
thuc hién khong diing quy tic, khong ap dung dung
cong thic, dinh 1y hodc do hiéu sai khai niém, dinh
ly, hiéu sai d& bai, hodc 16i c6 thé do tinh toan
nham 1an, do khéng chinh x4c trong st dung ngén
ngi va suy luan.

Bang 1: S6 bai 1am ciia hoc sinh dwogc phan tich
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2 PHUONG PHAP NGHIEN CUU VA
POI TUQNG KHAO SAT

— Phdn tich ngi dung (Nguyén Phu Loc,
2014): Phan tich bai lam cua hoc sinh trong céac ky
kiém tra trong ndm hoc 2013-2014 cua hoc sinh
16p 12 dé tim va phan loai cac 13i cia hoc sinh da
gdp phai khi giai cac bai toan giai tich.

— Diéu tra bang bdang cdu héi: Sau khi phan
loai cac 13i cua hoc sinh, chung toi dung Bang céu
hoi dé tim hleu ¥ kién cua gido vién v& muc do
thuong xuyén vé céc 16i ctia hoc sinh.

—  Déi twong khdo sat:

Hoc sinh: Hoc sinh 16p 12 trong nam hoc 2013-
2014 thudc bdn truong trung hoc phd thong thude
Thi xd Tan Chéu, tinh An Giang. Cu thé nhu sau
(xem Bang 1).

Gido vién: 28 gido vién toan cua bbn truong
trung hoc pho thong cé hoc sinh dugc khao sat.

Trudng Lép S0 bai
THPT Tan Chau 12A1, 12A2, 12A3, 12A4, 12E5 499
THPT Nguyén Quang Diéu 12A1, 12A4 225
THPT Chau Phong 12A3, 12A4, 12A6 291
THPT Duc Tri 12A1, 12A2,12A3,12A4 285

3 KET QUA KHAO SAT VA BAN LUAN

3.1 Kétqua

Vé hoc sinh

Qua qua trinh diéu tra khdo sat thyc t¢ bai viét
cua hoc sinh & mét so truong trung hoc pho thong
Bang 2: Két qua phiéu diéu tra hoc sinh

trén dia ban thi xa Tan Chau thudc tinh An Giang
nhu d3 néu ra ¢ trén chung t6i nhan thiy ring:
nhimg 16i ma hoc sinh méc phai khi hoc tap
giai tich 1a rat da dang. Bang 2 cho chung ta
the‘iy cac loai 18i cta hoc sinh va ti 1& pham 15i ciia
ting trudng.

Truong Tan Nguyén Chau  Dirc
Chau Quang Diéu Phong Tri
Cic loai 16i (%) (%) (%) (%)
1. Lbi do tinh toan sai. 14,1 41,3 51,5 31,6
2. Ldi do thiéu diéu kién hodc dit didu kién khong ding. 26,3 17,3 61,9 63,2
3. Ldi do hiéu sai khai ni¢m. 6,5 25,3 52 105
4. Lbi do hiéu sai dinh li, hodc cong thirc 23,7 10,6 56,7 17,9
5. L(i)i do nhé sai cong thirc, quy tic va ky hiéu. 12,8 58,7 46,4 54,7
6: 71701’d0 khong’thanh t}lao khi ap dung cac k¥ thuat co ban, 19.2 213 27.8 35.1
giai cac dang toan co ban.
7. Lbi do khong biét dién dat chinh xéc khi trinh bay 10i giai 11,5 18,7 13,4 21,6
8. L3i do ghi sai d&, khong chu y gia thiét cia dé bai. 1,3 26,7 10,3 12,6
9. L&i do ngd nhan kién thirc. 9,6 5,3 8,2 13,7
10. Lbi do xét thiéu truong hop. 11,5 17,9 20,6 25,3

Ve giao vién

Béng 3 tuong thuat ¥ kién ciia gido vién vé mirc
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d6 thuong xuyén ctia hoc sinh trong timg loai 19i.
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Bang 3: Két qua phiéu diu tra gido vién (N=28)
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Mirc do _
Cic 16i ciia hoc sinh khi hoc tip giai tich Th“m}g Th}nh HaAu nhl},
xuyén thoang Kkhong co
(%) (%) (%)
1. L4i do tinh toan sai. 71,4 28,6 0
2. Ldi do thiéu diéu kién hodc dat diéu kién khong ding. 21,4 78,6 0
3. Ldido hiéu sai khai niém. 35,7 60,8 3,6
4. L&i do hiéu sai dinh li, hodc cong thuc 32,1 67,9 0
5. L8i do nho sai cong thire, quy tic va ky hiéu. 39,3 60,7 0
6. Ldi do khong thanh thao khi 4p dung céc k¥ thuat co ban, giai
. . . 28,6 71,4 0
cac dang toan co ban.
7. L3i do khong biét dién dat chinh xéc khi trinh bay 15i giai. 57,1 42,9 0
8. Ldi do ghi sai d&, khong chu ¥ gia thiét cia d& bai. 14,3 67,8 17,9
9. Li do ngd nhan kién thirc. 28,6 67,8 3,6
10. L&i do xét thiéu trudng hop. 35,7 60,7 3,6
Cac nguyén nhan khac 0 0 0

3.2 Banluin

Thong qua két qua cua hai bang khao sat,
ching ta thay 16i hoc sinh trong giai toan giai tich
1a kha da dang va do nhiéu nguyén nhan khac nhau.
Céc gido vién duoc khao sat ciing dong tinh cho
rang cac 16i nhu vy xay ra gin nhu thudng xuyén
0 hoc sinh. Ngoai ra, Kkét qua thu dugc cho tha”iy
thuc tién pham 16i ctia hoc sinh tuwong hop véi nhan
dinh vé dic diém cua Giai tich (Nguyén Phu Loc,
2010) va quan diém vé 13i ciia M. Legutko (2008).
Do vay, dé nang cao hiéu qua day hoc mén Giai
tich & truong phd théng, trong qua trinh day hoc
gi4o vién can chu y ngin ngira va kip thoi sira 16i
cho hoc sinh, ciing nhu hudng dan hoc sinh cac
cach han ché bi 13i khi giai toan giai tich.

4 DAN CHUNG CAC TRUONG HQP LOI
CUA HQC SINH

Trong muc nay, dé tha”iy 13 ban chat 13i cua hoc
sinh trong giai toan giai tich chiing t6i ghi lai muoi
101 giai (co tinh dai dién) cua hoc sinh trong do c6
pham 16i mot trong mudi 16i ma ching toi liét ké
trong Bang 2.

4.1 Ldi do tinh toan sai

Pé bai: Tim mdt nguyén ham F(x) cua ham

s6 f(x)=cos3x.cos5x, biét F(”J =-2

(trich tir dé kiém tra tap thé 45 phut chuong
Nguyén ham - Tich phan va Ung dung cla trudng
Trung hoc Pho thong Btrc Tri)

Lot giai (P.T.K.T., 16p 12A1, truong Trung hoc
Pho thong Puc Tri)

Nguyén ham F(x) ctia ham f(x) c6 dang:

1 1(1 1
F(x) = f(x)dx = [ cos3x cos 5xdx = — [ (cos 2x + cos 8x)dx = — ( sin 2x +—sin SxJ +C
2 2\ 2 8

T 1{1 2 1 8«
Ma F| — |=-2 nén —| —sin— + —sin —
4 2\ 2 4 8 4

1 1 1
Véay F(x)=—sin2x+—sin8x ——
4 1 2

. 1 .
Loi: hoc sinh da sai khi tinh C = _E , ket qua

ding la C i
ung la C = -
4

Je
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1 1
=2 +C=-2C=——
4 2
4.2 Ldi do thiéu dit diéu kién hodc dit diéu
kién khong ding
Pé bai: Viét phuong trinh tiép tuyén cia dd thi

(C):y=x3—3x+2

v6i duong thang y =9x +18.

, biét tiép tuyén song song
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(trich tir @& kiémﬂ tra tap thé 45 phat chuong
Ung dung dao ham dé khao sit va v& do thi ham so
cua truong Trung hoc Pho thong Puc Tri)

Loi giai ( L.M.S., 16p 12A1, truong Trung hoc
Pho thong Burc Tri)

Goi d la tiép ciia do thi (C) song song véi
duong thang y =9x +18.

Phuong trinh tiép tuyén d c6 dang: y =9x + b

d 1a tiép tuyén cua (C) khi va chi khi hé
phuong trinh sau c6 nghiém:

9x+b= x> —3x+2(l)

2

9=3x"-3 (2)

Giai phuong trinh (2), ta dugc x =2 hodc
x=-2

Thay x=2 vao phuong trinh (1), ta duoc
b=-14 .

Thay x =-2 vao phuong trinh (1), ta dugc
b=18 .

Vay cac phuong trinh tiép tuyén can tim la
y=9x-14,y =9x +18 .

Léi: do hoc sinh khong dat diu kién b =18
nén di khong loai duong thang y =9x +18.

4.3 Hiéu sai khai niém

Dé bai: Tinh tich ph } xax
¢ bai: Tinh tich phan sau: | ——— .
0322 +1

(trich tur e thi hoc ky I cua truong Trung hoc
Pho thong Nguyen Quang Diéu)

y':(xz)'lnx+x2(lnx)':2x.1nx+x2.

1
x

y'=0e 2xinx+x=0sx(2nx+1)=0o
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Lot giai (H.V.L., 16p 12Al, truong Trung hoc
Pho thong Nguyen Quang Diéu)

bat

1
1= 41 =1 =3x2+132tdt:6xdx:>xdx:§tdt

, x=1=>1t=2
Poi céan:
x=0=>r=1
Khi @9, ta co:
} xdx _1%rdt_1?dt_1t‘2+c_1+c
Oy3,241 31 ¢ 31 31 3
b xdx |
Vay: | =—+C

03:2 41 3

Léi: hoc sinh hiéu khong chinh xéc dinh nghia
tich phan va nguyén ham nén da nham lan giita tich
phan va nguyén ham.

4.4 Ldi do hiéu sai dinh 1y, cong thirc

Pé bai: Tim gia tri 1on nhat va gia tri nho nhét

, 1
cuahamso y = x2.lnx trén doan {;e} .
2

(trich tur dé thi hoc ky I cua truong Trung hoc
Pho thong Tan Chau)

Loi giai (C.AN,, 16p 12A1, truong Trung hoc
Pho thong Téan Chau)

. 1
Ham so y = x2.ln x lién tuc trén doan { ; e}
2

=2x.Inx+x
x=0 x=0 (loai)
1< 1
lnx:—g x=e 2 (nhdn)
1
2
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Maxy:y(e):ez,Miny =yle =——
R

N —
Q

2 2

1

Loi: Saiz | e 2| =e4 , 0 day hoc sinh cho

rang (aa ]ﬁ —aotP (a>0) (dlng la:

B

a ap
a =a

(a>0))

4.5 Ldi do nhé khong chinh xic quy tic,
cong thire, ky hiéu

Pé bai: Tim gia tri 16n nhat va gia tri nho nhat
s 1N £ 2 N 1
cuiahamso y = x".Inx trén doan | —;e
2

(trich tur dé thi hoc ky I cua truong Trung hoc
pho Thong Tan Chau)

Lot giai (HML.L., 16p 12A1, truong Trung hoc
Pho thong Téan Chau)
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. 1
Hamso y = x2.ln x lién tuc trén doan {;e}
2

1 1
y':2x.:2>0,Vxe{;e}
2

y(e) = 62

A ) 1 11
Vay Maxy =y(e)=€", Miny =y| — |=—In—
. 4 2

1. 1 2
= [
Léi: do hoc sinh khong thudc quy tic tinh dao
ham (u.v)'=u'.v+u.v' (voi u=u(x),v=v(x) la
cac ham sb co6 dao ham tai diém x thuQc khoéng
xac dinh) nén tir viéc tinh dao ham sai dan dén két
qua sai
4.6 Lbi do khong thanh thao khi 4p dung
cac k¥ thuit co bén, gidi cac dang toan co ban

Pé bai: Tinh tich phan sau:

z
2
| ¥1+3cos x.sin xdx
0

(d& kiém tra 45 phit 16p 12A4 cia truong
Trung hoc Pho thong Nguyén Quang Diéu)

Loi giai ( NT.K.T., 16p 12A4, truong Trung
hoc Pho thong Nguyeén Quang Diéu)

2
bat r =+1+3cosx :>t2 =1+3cosx = sin xdx = ——tdt
3

t2

Oy

r
2 2
Khi d6: | v1+3cosx.sinxdx =——
0 3

Léi: hoc sinh dung phuong phap d6i bién sb
nhung lai quén doi can dan dén két qua sai.

4.7 Ldi do khéng biét dién dat chinh xac
trong trinh bay 1oi gidi

2e
Pé bai. Tinh tich phan sau: K = [ In Tax.
2 2

s
2t3 2 3
dt=———
0

(trich tir d& kiém tra tap thé 45 phut chuwong
Nguyén ham - Tich phan va Ung dung cta truong
Trung hoc Pho thong Puc Tri)

Loi giai (T.T.N., I6p 1241, truong Trung hoc Pho
thong Durc Tri)
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X 2e
o lu=mZ du = —dx ln—.2e—0—(26—2)
bat 2 X 2
dv =dx v=x 2e—-2e+2=2
Ta duoc Loi: hOf sinh khong b}et cach trinh bay 101 giai.
2e 4.8 Loi do ghi sai d¢, khong sir dung gia
2e 1 thiet cia dé bai
In—.x| - | x.—dx
2 2 X A g o ; A 2 2
5 Deé bai. Tinh tich phan sau: [ (x —1)“ xdx
X ¢ 2e !
In—.x - £ Ldx (trich tir d& kiém tra 45 phat 16p 12A1 cia
2 truong Trung hoc Pho thong Nguyen Quang Diéu)
2 ..
x [ pe Loi gidi ( P.T.M.D., 16p 12A1, trwomg Trung
In Py I x‘ ) hoc Pho thong Nguyén Quang Diéu)
2
2 2 2
2 1 1
Ta co: I(x—l)zdx:f(x2—2x+l)dx: Sl S [
1 1 3 3 3
1
Léi: do hoc sinh chép sai dé nén dan dén sai (trich tur dé thi hoc ky I cua truong Trung hoc
Pho théng Tan Chau)

4.9 Ldi do ngd nhan kién thirc

Loi giai ( D.Q.K., 16p 12A2, truong Trung hoc

Dé bai. Tim gia tri 16n nhat va gia tri nhé nhat Phé thong Tan Chau)

, 1
cuahamso y = x2.ln x trén doan {;e} .
2

. 1
Hamso y = x2 .In x lién tyc trén doan | —; e}
2

2

y':(xz)'lnx+x2(1nx)':2x.lnx+x —=2x.Inx+x

1
X
x=0  (loai)

y':0<:>2x.lnx+x=0<:>x(2lnx+l)=0<:> 1
Inx = —— (vonghiém)
2

Ta co6:
| | : Léi: do hoc sinh ngd nhan Inx >0,Vx >0 nén
Y= |=—-In— . 1
2 4 2 da ket luan phuong trinh In x = —— v6 nghiém.
2
y(e) = ¢ 4.10 L3i do xét thiéu truwomg hop
Vay Pé bai: Bién luan theo tham sb m sb nghiém

2) 4

2 1) 1 1
Maxy =y(e)=e~, Miny =y| — |=—.In—

i

cua phuong trinh x3 -3x+2-m=0.
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(trich tir dé kiém tra tap thé 45 phat chwong

Ung dung dao ham dé khao sat va v& dd thi ham sb
cua truong Trung hoc Pho thong Puc Tri)
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Lot giai (N.H.T., 16p 12A2, truong Trung hoc
Pho thong Duc Tri)

| /

Tact 13 3xa2 me0 Sé giao diém ciia dd thi (C):y=x" —3x+2 va
3 duong thing (d):y=m bang s6 nghiém cua
X" =3x+2=m phuong trinh da cho.
Dua vao d6 thi (C), ta co:

M S6 diém chung cia (C) va (d) S6 nghiém ciia phwong trinh di cho
m<0 1 1
m=0 2 2
O<m<4 3 3
m=4 2 2

Léi: hoc sinh bién ludn thiéu truong hop m > 4 : phwong trinh di cho ¢é I nghiém

5 KET LUAN

Tir cac két qua nghién ctru thu dwoc nhu trinh
bay trén day cho phép chung t6i két luan ring trong
qué trinh hoc tap mén Toan noéi chung va moén Giai
tich noi riéng, hoc sinh thuong gip nhing 16i; 16i
nay c¢6 nhiéu dang khac nhau. Do viy, gido vién
cin ¢6 thai do tich cuc ddi vai 13i cta hoc sinh va
xem 16i ctia hoc sinh nhu nhitng thong tin phan hoi
can duogc suy ngadm dé co sy didu chinh phuong
phap day hoc, c6 bién phap ngan ngira 16i cho hoc
sinh, va xem d6 1a mot bién phap su pham nham
g6p phan ning cao chit luong gido duc toan hoc
trong truong phd thong.
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