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ABSTRACT

The paper shows how to generate equivalent multiple-choice math
questions automatically. Firstly, a general multiple-choice question,
containing a set of parameters, is generated. Then, different values are
assigned to these parameters to create equivalent multiple-choice
questions. Parameter assignment is performed via the Sagetex, an
instruction package of Latex. This package allows embedding Sagemath,
a computer algebra software, into Latex, a document preparation system.
Creating equivalent multiple-choice questions will help evaluate learners
more accurately and fairly.

TOM TAT

Trong bai bdo nay ching t6i trinh bay cdch tao ra cde cdu hoi trdc
nghiém Todn twong dwong nhau mét cach tw déng. Pau tién, ta can xdy
dung mét cdu hoi trac nghiém dang tong qudt cé chiza mét bg tham sé.
Sau dé, cac gid tri khde nhau dwoc gan cho cdc tham sé d6 dé tao ra cdc
cdu hoi trac nghiém tiong dwong nhau. Viéc gan tham sé duwoc thuc hién
théng qua Sagetex, mét goi lénh cua Latex. Gai Iénh nay cho phép nhiing
phan mém dai s6 may tinh Sagemath vao trong trinh sogn thdo todn hoc
Latex. Viéc tgo ra cde cdu héi tric nghiém tiwong dwong sé giup viéc
danh gid nguoi hoe diroc chinh xdc va céng bang hon.

Trich dan: Nguyén Thanh Hung, 2019. Tao cac cau hoi tric nghiém toan tuong duong nhau dya trén
Sagetex. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(6C): 57-61.

1 GIOI THIEU

Nam 2017 1a nam dau tién mon Toan duoc thi

Minh Quy, 2017) cho phép tao va quan ly ngén
hang dé, tron cac cau hoi trac nghiém. Ngoai ra con
¢6 cac phan mém khac nhu AZtest (HO Ngoc

dudi hinh thirc trac nghiém trong ky thi trung hoc
pho thong qubc gia. Dé dam bao tinh cong bang va
tranh sao chép, moi hoc sinh trong mot phong thi
can c¢6 mot d& riéng va cac dé thi nay can phai
tuong duong nhau.

O trong nudc, cac phan mém tao dé thi tric
nghiém da duoc nghién ciru va ng dung rong rai.
Phan mém McMIX (V& Tan Quan va Nguyén Vii
Hoang Anh, 2016) cho phép tron cac cau hoi tric
nghiém va tron cac phuong an tra 161 cua cung mot
cau hoi trac nghiém. Phan mém TestPro (Nguyén
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Trién, 2018) cung cap dich vu tao website tric
nghiém tryc tuyén. Cac phan mém trong nuéc chi
yéu tap trung vao viéc tron cac cau hoi tir mot dé
gbc hoic trich tir mot ngan hang deé.

Trén thé giGi, cong ty Microsofts dd phat trién
cong cu Math Worksheet Generator (Microsoft
Education Labs, 2009). Céng cu nay cho phép tao
cac bai toan tuong duong va4i bai todn do nguoi
dung cung cdp. Cong cu hién tai chi hd trg cac bai
toan so hoc don gian nhu giai phuong trinh bac
nhét, phuong trinh bac hai, hé phuong trinh va cac
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phép toan théng ké. Cong ty Wolfram Alpha ciing
phat trién mot cong cu c6 tén Wolfram Problem
Generator (Wolfram Research, 2019). Cong cu nay
cho phép tao ra ciu hoi Toan thudc nhidu chuyén
nganh khac nhau nhu sé hoc, 1y thuyét sé, dai sb,
giai tich, dai sd tuyén tinh va théng ké. Cong cu
cling cho phép lya chon muc d6 kho cua ting ciu
hoi. Tuy nhién, cau hoi tao ra ¢ dang dién khuyét,
khong c6 cac phuong an nhiéu. Trong khi d6, phan
mém Davitily Math Problem Generator (Pardue
and Nguyen, 2007) c6 thé tao ra dugc cac cau hoi
trac nghiém tuong duong nhau. Tuy nhién, day 1a
phan mém tra phi va né chua phu hop véi chuong
trinh Toan cua Viét Nam.

Bai bao nham dé xuat mot huéng tiép can mai,
st dung cac phan mém ma ngudn mo nhu Latex va
Sagemath dé tao ra cac cdu hoi tric nghiém co6
cung dang nhung c6 cac gia tri dau vao khac nhau.

2 CAUHOI TRAC NGHIEM DANG
TONG QUAT

2.1 Pinh nghia

2.1.1 Dinh nghia 1

Cau hoi tric nghiém dang téng quat 1a cau hoi
trac nghiém co chira mot hay nhiéu tham sé c6 thé
nhan c4c gia tri thuoc mién dinh trudc va co cach
giai khong phu thugc vao gia tri dugc gan cua tham
s6.

2.1.2 Dinh nghia 2

Hai cau hoi tric nghiém duoc goi la twong
duong nhau néu chung dugc tao ra tir mot cau hoi

tric nghiém dang téng quat bang cach gan cac gia
tri thuoc mién dinh trudc cho cac tham sb.

2.2 Vidu

Vi du 1: Tir cau hoi tric nghiém dang tong quat
Q(a) la:

Q(a) : Pao ham ciia ham sb y=a*la

(didu kién a>0, a=1)

Ay =xa*"
B. y=a"Ina.
C.y'=a".
a.X
D. y'= .
Ina

Lan luot gan cho tham s6 a cac gia tri la 2 va
3 ta duoc hai cau hoi tric nghiém tuong duong

nhau la Q(2)va Q(3).
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Q(2): Pao ham cia ham s6 y=2" la
A y=x2'B.y=2"In2. C. y=2",
2X
D. y
V= In2
Q@3): Pao ham cia ham s6 y=3" la
A y=x3".B. y=3In3. C.y=3. D.
y'= 3
In3°

Khi xdy dyng mot cau hoi tric nghiém toan
dang téng quat, ta can xac dinh mién gia tri cua cac
tham sb dé dam bao cac biéu thirc co nghia va cac
phuong an tra 1oi la khac nhau vai moi gia tri cua
tham sé thuoc mién da dinh.

pé xay dung t6t dwoc mot cau hoi tric nghiém
dang tong quat, ngoai phuong an ding dang téng
quat, ta can xay dung cac phuong én nhiéu dang
tong quat dua trén cac sai lam co thé gap phai coa
hoc sinh.

Cac vi du sau day la cac bai toan duoc tong
quat tir d€ thi mon Toan trong Ky thi trung hoc pho
thong quoc gia nam 2017, ma dé 102 (B6 Giao duc
va Dao tao, 2017).

Vi du 2: Tap xac dinh D cia ham sb
y =log, (x2 —(2b+2c)x+ 4bc) la (diéu kién cua
tham s 0<a<1, b<c )

A. D=(-x;2b)

Dz(foo;(b+c)f\/m)
u((b+c)+«f(bfc)2 +l;+oo).

D. D:((b+c)—~/(b—c)2+1; (b+c)+ (b—c)2+1).

Trong vi du 2, véi diéu kién 0<a<1 va b<c
thi tit ca cac biéu thirc trong cau dan va trong bon
phuong 4n lya chon déu c6 nghia. Ca bén phuong
an ludn doi mot khac nhau véi tit ca cac gia trj cua
tham sé a,b,c thoa man diéu kién da cho.

U (2c;+0). B. D=(2b;2c).

Vé bon phuong 4n lya chon, néu hoc sinh
dat  dung dieu kién Xac dinh la
x> —(2b+2c)x+4bc>0, va xét dau ding s& ra
dugc phuong 4n A, nguoc lai xét diu sai s& ra
phuong an B. Néu hoc sinh dat sai dieu kién la
log, (x2 —(2b+2¢)x+ 4bc) >0, va xét diu dung s&
dugc phuong an D, nguoc lai xét dau sai thi hoc
sinh s& giai ra dugc phuong an C.
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Vi du 3: Ham sb nao duéi diy dong bién trén
(—o0;+0) ?

(diéu kién cuathamsé: a>0,b>0 va ¢>0)

X+a

A y= B. y=x’+bx.

X+a+2
X—a
C.y= .
y x—a-1
Vi du 4: Cho s6 phic z=a+bi (a beR)
théaman z+c+di=|z|. Tinh S=4a+b.

D. y=—x*-cx.

(diéu kién cuatham s6: d =0 va c<d)
A. S=d’-c’—d. B.S=d*-c’+d.
C.S=-d*+c¢°—d.D. S=—-d*+c’°—d.

Vi du 5: Trong khéng gian véi hé toa do
Oxyz , cho diém A(a;b;c). Tinh d6 dai doan
thang OA.

(diéu kién cua tham s6: a>1,b>1 va c>1)

A.OA=a’+b*+c’. B. OA=+/a’+b>+¢ .

C. OA=a+b+c. D. OA=+a+b+c.

Vi du 6: Cho tir dién déu ABCD cé canh
bang ka. Hinh nén (N) co dinh A va duong tron
day la duong tron ngoai tiép tam giac BCD. Tinh
di¢n tich xung quanh S, cia (N).

(diéu kién cua tham sé: k>0)

—kz\/gaz. 2k2\/§a2_
3

AS, = B.S,=—
2 k(3 +1

C. s, :Maz. D. S, =Ma2.
27 3

3 GIOI THIEU VE SAGEMATH,
SAGETEX VA LOP TAI LIEU EXAM

SageMath (the Sage Developers, 2017;
Zimmermann et al., 2018) la mot phan mém toan
hoc mién phi, ma nguon ma. N6 sir dung ngén ngit
Python tao ra mot giao dién chung dé két hop suc
manh cta cac phan mém ma nguon mg da co nhur
NumPy, SciPy, Matplotlib, Sympy, Maxima, GAP,
FLINT, R va nhiéu phan mém khac.

Latex (Lamport, 1986) la phin mém soan thao
hd tro rat tt trong viéc dinh dang vin ban cac cong
thuc toan hoc thong qua cac goi 1énh. SageTex
(Drake et al., 2010) la mét goi 1énh trong Latex.
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N6 cho phép nguoi ding nhing két qué tinh toan
ciia Sagemath vao trong Latex. Dé sir dung
SageTex trong Latex, ta dat \usepackage{sagetex}
vao phan dau cua tai liéu Latex.

Cac cau 1énh cia SageMath trong moi truong
sagesilent dugc dung dé tinh toan va cac cau lénh
s& khong duoc hién thi trong tap tin két qua. Dé
dua két qua tinh toan vao tap tin két qua, ta dung
Iénh \sage{<sage code>}.

Sau khi bién dich Latex lan dau, gia sir tén tap
tin la example.tex, thi ngoai cac tdp tin thong
thuong dugc tao ra boi Latex, con co tap tin
example.sagetex.sage. T4p tin nay chira cac cdu ma
lénh cua Sagemath dugc trich ra tu tap tin
example.tex. Khi ta chay Iénh sage trén tap tin nay,
cac phép toan s& duoc thuc hién va két qua dugc
ghi vao tap tin example.sagetex.sout. Khi bién dich
Latex lan hai, cac két qua tinh toan trong tap tin
example.sagetex.sout s& dugc dua vao tap tin két
qua (example.pdf hoac example.dvi).

Ngoai ra, ¢ dinh dang cau hoi trac nghiém mot
cach dé dang, ta dung Iép tai lieu Exam
(Hirschhorn, 2017) bang cach khai  bao
documentclass{exam} ¢ dau tap tin Latex. Lép nay
c6 chira nhiéu cau 1énh giap tu dong dinh dang va
danh sb cac cau hoi, cac phuong an tra loi. Ngoai
ra, N6 con c6 thé tao ra phiéu dap an.

Cac cau hoi s& dugc dat trong moéi trudong
questions. Mdi cau hoi s& bit dau bang lénh
\question, cac phuong an tra loi cia cau hoi nay
dugc dat trong moi treong oneparchoices, phuong
4n dung sé bt dau vai \CorrectChoice, cac phuong
an nhiéu bit dau bang \choice.

4 TAO CAC CAU HOI TRAC NGHIEM
TOAN TUONG PUONG MQT CACH TU
PONG

Pé ra cac cau hoi tric nghiém tuong duong,
dau tién ta can Mot cau hoi tric nghiém dang tong
quat voi cac tham sé thudc cac mién gia tri dinh
trude. Sau do, ta dung SageMath dé gan mot gia tri
ngau nhién tir mién gié tri twong &ng cho cac tham
s6. Gia tri cac biéu thuc trong cau hoi va cac
phuong an tra 1oi cling dugc tinh toan dua trén cac
gié tri vira dugc gan cua cac tham sb.

41 Vidul

Dé tao cac céu hoi trong duong tir cau hoi trac
nghiém dang tong quat ¢ Vi du 1 muc 2.2 ta c6 thé
tao tap tin example.tex vai ngi dung nhu sau:

\documentclass{exam}
\usepackage[utf8]{vietnam,inputenc}

\usepackage{sagetex}
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\begin{document}
\begin{questions}
\begin{sagesilent}
a=randint(2,9)
\end{sagesilent}
\question Pao ham cia ham 56
Sy=\sage{a}"x$ la
\begin{oneparchoices}

\choice $y™\prime = x \sage{a}\{x-

11$.
\CorrectChoice ~ $yMprime =
\sage{a}"x \In\sage{a}$.
\choice $y™\prime = \sage{a}"x $.
\choice $yMprime =
\frac{\sage{a}"x}{ \In\sage{a}}$.
\end{oneparchoices}
\end{questions}
\end{document}

Sau d6, thyc hién nhiéu lan chudi bién dich sau
ta s€ thu dugc cac cau hoi trac nghiém tuong
duong nhau.
pdflatex example.tex

sage example.sagetex.sage

pdflatex example.tex

Khi cau hoi trac nghiém dang tong quat co chira
nhiéu tham sb, viéc xac dinh mién gia tri cua cac
tham s6 dé cac biéu thic c6 nghia va cac phuong
an tra 16i khac nhau s€ gap nhicu khé khan. e giai
quyét van dé nay, ta thuc hién gan ngiu nhién cho
cac tham s6 va kiém soat diéu kién thong qua vong
Iap while trong Sagemath.

4.2 Vidu?2

Trong Vi du 5 myc 2.2 ta c6 thé thay rang budc
dau vao la a>1,b>1 va c¢>1 thanh rang budc
dau ra la cac phuwong 4an tra loi khac nhau va
a+b+c>0 dé can thirc co nghia.
\begin{sagesilent}

While True:
a = randint(-9,9)
b = randint(-9,9)

¢ = randint(-9,9)
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if a+b+c >=0:
phuonganl = a"2+b"2+c"2
phuongan2 = sqgrt(a"2+hb"2+c"2)
phuongan3 = a+b+c
phuongan4 = sqrt(a+b+c)

if  khacnhau(phuonganl, phuongan2,

phuongan3, phuongan4): break

\end{sagesilent}

Poan ma trén thyc hién viéc lién tiép gan ngau
nhién cac so tu nhién tir -9 dén 9 cho cac tham so
a, b va c cho dén khi cac rang bugc dau ra dugc
thoa man.

Pé tang thém hiéu qua cua viéc kiém tra
danh gia, ta c6 thé hoan vi cac phwong an tra loi
bang cach st dung goi lénh  exam-
randomizechoices (op den Brouw, 2019). Bé thuc
hién hoan vi, ta thém \usepackage{exam-
randomizechoices} vao phan dau cua tap tin tex va
thay moi truong oneparchoices bang méi truong
randomizeoneparchoices. Viéc in phiéu dap 4n
duoc thuc hién bang lénh \printkeytable.

5 KET LUAN

Trong bai béo nay, ching tdi da trinh bay cach
tao ra mot cau hoi trac nghiém dang tong quat va
st dung cac phin mém ma ngudn mé nhu Latex,
Sagemath va SageTex dé tao ra cic cau hoi tric
nghiém tuong duong nhau mot cach ty dong. Két
qua cua nghién ciu nay sé giiip gido vién tao ra
dugc cac dé thi trac nghiém tdt, tranh duoc gian lan
trong kiém tra, danh gia ma van dam bao duoc sy
cong bang. Ngoai ra, n6 con giap tiét kiém dugc
thoi gian va chi phi ra d& ma van dam bao duoc
chat lugng. Hudng nghién ciru tiép theo cua dé tai
la két hop SageMath voi MS Word va MathType
dé tao dé tric nghiém trén Word nhiam c6 thé dé
dang hiéu chinh.

TAI LIEU THAM KHAO

Bo giao duc va Dao tao, 2017. P& thi mén Toan
trong ky thi Trung hoc phd théng quéc gia nim
2017, ma dé 102.

op den Brouw J. E. J., 2019. The documentation of
the exam-randomizechoices package.
Department of Electrical Engineering, The
Hague University of Applied Sciences, Delft,
Netherlands.

Drake, D., Tornaria, G., Wetherell, J. and Schilly, H.,
2010. The documentation of the SageTex package.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Hirschhorn, P., 2017. Using the exam document
class. Department of Mathematics, Wellesley
College, Wellesley, MA 02481, USA.

Hb Ngoc Trién, 2018. Gigi thiéu hé thong thi tric
nghiém Aztest, ngay truy cap 25/03/2019. Bia
chi https://aztest.vn/about.

Lamport, L., 1986. Latex: A Document Preparation
System. Addison-Wesley Longman Publishing
Co., Inc. Boston, MA, USA, 242 pages.

Microsoft Education Labs, 2009. Math Worksheet
Generator.

Nguyén Minh Quy, 2017. Huéng dan st dung phan
mém Test Professional (phién ban 7.0). Truong

DPai hoc Su pham K¥ thuat Hung Yén. Hung Yén.

Pardue, D. and Nguyen, L., 2007. Davitily Math
Problem Generator, accessed on 20 September
2018. Available from
https://www.mathproblemgenerator.com.

61

Tdp 55, S6 6C (2019): 57-61

The Sage Developers, 2017. SageMath, the Sage
Mathematics Software System (Version 7.6).

V5 Tén Quan va Nguyén Vil Hoang Anh, 2016.
Huéng dan sir dung churong trinh

quan 1y va tron dé thi tric nghi¢m McMIX. Cong ty
phan mém Anh Quan, Thanh pho Ho Chi Minh.

Wolfram Research, Inc., 2019. Wolfram Problem
Generator, accessed on 24 March 2019. Available
from https://www.wolframalpha.com/problem-
generator.

Zimmermann, P., Casamayou, A., Cohen, N. et al.,

2018. Computational Mathematics with
SageMath. SIAM. Philadelphia, 464 pages.



