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ABSTRACT

This article presents an overview about Item Response Theory (IRT) as
well as introduce how to install and use IATA — a software used to
analyze and evaluate multiple-choice questions (MCQ) based on the
IRT. In addition, the article propose a process for compiling and
evaluating a MCQ test with the support of IATA. Finally, the article
cover analyzing and evaluating multiple choice questions that were
compiled in chapter power functions, exponential functions and
logarithmic functions according to the specified process, in order to
improve the quality of multiple-choice questions.

TOM TAT

Bai viét nay trinh bay téng quan vé Ly thuyét img ddp cau hoi (IRT)
ciing nhue gidi thiéu so lwpc vé cach cai ddt va sir dung phan mém IATA
— mot phan mém ding dé phan tich, danh gid cdu hoi trac nghiém khéach
quan (TNKQ) dyea trén nén tang IRT. Pong thoi, quy trinh bién soan va
tham dinh mét dé kiém tra TNKQ duoi su hé tro cia phdn mém IATA
ciing dwoc dé xudt trong bai viét. Cudi cing, cdch phdn tich, danh gid
mét s6 cdu hoi dwoe bién soan trong chwong ham sé mi, ham sé lily
thira va ham sé [égarit theo quy trinh dd néu ciing dwoc trinh bay, nham
muc dich ndng cao chdt lirong cho cdc cdu héi trdc nghiém khéch quan.

Trich dn: Bui Anh Kiét va Bui Nguyén Phuong, 2018. Sir dung phan mém IATA d¢ phan tich, dénh gia va
nng cao chat lugng cau hoi trac nghiém khach quan trong chuong ham s6 1y thura, ham s6 ma,
ham so 16garit. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(9C): 81-93.

1 PAT VAN BE

Tric nghiém khach quan (TNKQ) la mét hinh
thirc kiém tra danh gia két qua hoc tap dugc su dung
ngay cang phd bién nhitng nim gan day & nudc ta.
Hon thé nita, ké tir nam 2017, trong ki thi Trung hoc
phé thong quéc gia (THPTQG), mén Toéan da thi
theo hinh thirc TNKQ. Du hinh thirc thi TNKQ c6
nhiéu wu diém nhung han ché 16n nhat cta no 1a
khong thé danh gia dwgc mot cach chinh xac kha
nang 18p luén, phan xet, tu duy cua hoc sinh (HS).
Do d6, van dé duoc dit ra 1a 1am sao chung ta c6 thé

bién soan va tham dinh duoc mot céu hoi, mot dé
kiém tra (PKT) TNKQ nao do6 c6 t6t hay khong, c6
dam bao chét lugng va phu hop voi myc tiéu kiém
tra d4nh gi4 hay khong? Bai viét trinh bay cach thim
dinh va ning cao chét luong cau hoi TNKQ dya trén
co s cia IRT dudi su hd tro ciia phan mém IATA.

2 SOLUQC VE IRT

Trong nira cudi thé ki XX nhiéu nha nghién ctru
vé do ludng trong tim 1y va gido duc da c6 gang tim
giai phap nhim nang cao d¢ chinh xac va tinh khach
quan cuia cac phép do dung TNKQ. Trong mét bai
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kiém tra hodc mot bai thi, viéc HS tra 101 cau hoi
diung hay sai phu thudc vao nang luc cua HS do
trong pham vi dwoc kiém tra va do kho cua timg cau
hoi cu thé. Ly thuyét ung dap céu hoi (Item
Response Theory — IRT) 1a mt phuong phap dugc
dung dé tinh xac suat mot HS tra 161 ding mot cau
héi théng qua mdi twong quan giira ning luc HS va
cac tham s6 dic trung cta cau hoi. O nude ngoai, co
nhiéu hoc gia da nghién ctru chuyén séu vé IRT nhur
Linda and James (2008) d trinh bay vé cac Iy thuyét
do luong, do tin cay, do gia tri, IRT,... Thomas
(2004) nghién ciru vé TNKQ va tng dung IRT vao
TNKQ, Ayala (2009) ciing trinh bay mot cach tuong
d6i chi tiét vé IRT (co su so sanh véi 1y thuyét khao
thi c6 dién) va ing dung vao phén tich cac cau hoi
TNKQ... O Viét Nam, L&m Quang Thiép (2008),
(2012), Duong Thiéu Téng (2005), ... ciing c¢6 nhiéu
cong trinh nghién ctru vé img dyung IRT trong kiém
tra, danh gia giao duc.

C6 hai md hinh IRT thuong duge s dung 1a mo
hinh mdt tham s6 va mé hinh hai tham so.

2.1 M5 hinh irt mét tham s

Theo Leigh (2010), mé hinh IRT don gian nhat
1a mo6 hinh mot tham s hay con goi 1a mo hinh
Rasch. Nha toan hoc Pan Mach, Georg Rasch, da
dua ra mot mo hinh “ng dap CH” dé mo ta mdi
tuong tac nguyén t6 gitra mot HS véi mot cau hoi
ctia d¢ trac nghiém (PTN), va dung mo hinh d6 dé
phan tich cac di li¢u thu dugc tr DPTN. Theo md
hinh Rasch, xac suat & HS i tra 10i dung cau hoi j 1a

eli=bj .
(6 )ZW , trong d6 6; 1a ning lyc cta HS

I+e”t “J

iva bj la @6 kho cua cau hoi j. Gia tri cua 9 ti 1é
thuan voi nang luc cua HS va gia tri ciia b cang 16n
khi va chi khi cau hoi cang kh6. Mot HS mudn ¢
xéc sut tra 10i dung mot cau hoi 1a 0,5 thi HS dé
phai c6 nang lyc bang véi d6 kho ciia cau hoi do, cu
thé 1a 6;=b j - Nang lyc cta HS thuong duoc gia st
12 mot phan phéi chuan véi ki vong 1a 0 va phuong
sai la 1. Tap gia tri thuong gap cua nang luc € la tur
-3 dén 3 hodc tir —4 dén 4. Céac gia tri bén ngoai
khoéang nay cho thdy cau hoi c¢6 van dé.

2.2 MO hinh irt hai tham s6

Bén canh d¢ kho, m6 hinh c6 thé dua thém mot
tham so6 thtr hai lién quan dén d§ phan biét ctia cau

héi la a ;, va ta thuong goi nd 1a mo hinh hai tham

] b
s0. Theo mé hinh d6, xac suat dé HS i tra 10i ding
a;(6-b;
. J( ! J)
cau hoi j 1a P/ (19,-) _ € , trong d6 6;,
1+e?/ Oi=bj
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bj c6 y nghia nhu trong m6 hinh mot tham s6 va
aj la d6 phan biét ctia cau hoi thir j (Leigh, 2010).
Giatricua a j thudng nam trong khoang tir 0 dén 2.

Khi d6 phan biét c6 gia tri cang 16n thi mot sy khac
biét rat nho vé nang luc ciing s& gay ra mot do chénh
léch 16n vé xac suét tra 101 dung. D& dang nhan thiy
rang néu a ;=1 v6i moi j thi ta thu dugc md hinh

Rasch. Tuong ty nhu d¢ khd, mot cau héi c6 d6 phan
biét b.';“mg cac gia tri bién hoac vugt khoi khoang tir
0 dén 2 cho thdy cau hoi ¢ thé c6 van dé vé noi
dung hodc cach dién dat. Pic biét, d6 phan biét am
am chi rang kha ning tra 16i dGing cua nhitng HS ¢6
nang lyc cao lai nhé hon so véi nhitng HS c6 ning
luc thap. Nhitng cau hoi nay can dwoc xem xét lai
dé dam bao rang chang phu hop v6i ndi dung ma
DK Tdang kiém tra.
2.3 DPuwong cong dic trung ciu héi

Néu cho gia tri ciia @ bién dbi lién tuc trén truc sb
(gia sur tir —4 dén 4) thi ching ta thu duoc mot dd
thi duogc goi la dwong cong dac trung ciu héi (item
characteristic curve — ICC) c6 dang nhu sau:

IRT — Item Characteristic Curve
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Hinh 1: Pwong cong dac trung cau héi theo mo
hinh Rasch

Céc tinh chat ctia mot cau hoi c6 thé tong két
dugc bang cach nhin vao ICC. ICC thé hién x4c sut
tra 101 dung mot cau hoi ng vadi cac gia tri khac
nhau ctia € vané la mot duong cong logistic c6 bién
ttr 0 dén 1. Do kho mot cau hoi chinh 1a toa d6 diém
ubn cia ICC theo thang ning lyc @. Theo Lam
Quang Thiép (2008), néu ké mot dudng thang song
song voi truc hoanh va cét truc tung tai vi tri P=0,5
thi dudng thang nay sé& cét cac ICC tai cac diém co
hoanh d¢ dung bang d¢ khé ciia cau hoi turong tng,
vi diém cua duong cong ing véi tung do P=0,5 s&
c6 hoanh do 6=b. Cac duong cong cang dich
chuyén vé phia bén trai (phai) biéu thi cho cau hoi
cang d& (kho). Ngoai ra, do phan biét mo ta do doc
cua ICC tai diém c6 hoanh d0 0=b va tung do
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P(6)=0,5. Mot ICC c6 dd dde (hé sb goc) cang 16n
cho thay cau hoi do6 c6 kha nang phén biét nang lyc
HS cang tot. Mot ICC ¢6 hé s0 goe am khi va chi khi
d6 phén biét am. Cac ICC cang gan v6i do thi ham
bac thang bi€u thi cho céu hdi c6 do phan biét dac
biét 1on.

3 PHAN MEM IATA

IATA (Item and Test Analysis) la mot phan
mém (dugc cung cap mien phi bdi Fernando
Cartwright) dung d€ phan tich dit liéu trong danh gia
gido duc va tdm ly hoc. N6 thuc hién phz:m tich céc
cau hoi TNKQ cling nhu toan bd bai kiém tra dua
trén IRT, tr d6 gitp xdy dung duge cac cdu hoi
TNKQ c6 chat lugng phu hop véi nang lue nguoi
hoc va muc dich kiém tra danh gia.

3.1 Huéng din cai dit va sir dung phin
mém iata

Phan mém IATA c6 thé cai dat va st dung theo
cac budc sau:

Buwdc 1: Truy cap vao dia chi:

https://polymetrika.com/Downloads/Download
er?content=IATAsetup.exe d€ tai file cai dat phan
mém (IATAsetup.exe — 13,97Mb).

Buwéc 2: Tién hanh cai dit ing dung binh thuong
(Next = I accept the agreement - Next = Chon
duong dan thu myc > Next &> Next - Next 2>
Install > Fisnish)

IATA

wversion 5.1.1.0

You have access to IATA core functions.

Register online to activate advanced functions.

Register online

Activate your registration

Select language for IATA [Sib{EL] ~

*Courtesy of Google Translate (http://translate google.com). Original text is
English.

Hinh 2: Giao di¢n khi khéi dong ciia phin mém
IATA

Bang 1: Dir li€u cau tra 1o ciia hoc sinh
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Buéde 3: Phan mém IATA duoc tu dong khoi
dong sau khi cai dat hodc nguoi dung co thé tu khoi
d6ng phan mém. Giao dién khi khéi dong cua phan
mém nhu Hinh 2.

Pé sir dung phan mém, ngudi dung khong bét
budc phai dang ki tai khoan. Ho c6 thé thay d6i ngon
ngit sang Tiéng Viét tai bang chon “Select language
for IATA”. Bé bat dau phan tich dir liéu, nguoi
dungnhin vao Main Menu (Menu chinh).

Budc 4: Menu chinh ctiia phan mém gom céc lya
chon nhu sau:

Phan tich dif liéu céu tra I5i o

Lién k&t dif liéu céu hoi

Lua chon cau hoi kigm tra t6i uu

Xay dung va gén céc fiéu chuan thanh tich

Hinh 3: Menu chinh ciia phin mém IATA

Sau khi cai dat phan mém, trén man hinh Destop
s& ty dong xuét hién mot thu muc c6 tén 1a IATA,
trong d6 c6 chira cac tap tin mau vé Dir liéu tra 10i
cia HS, dit liéu cau hoi... dé chay thur ph?m mém.
Nguoi ding c6 thé tai vé huéng dan chi tiét (bang
tiéng Anh) cach st dung ph'?m mém IATA tai dia chi
https://polymetrika.com/Downloads/Downloader?c
ontent=IATAManual.pdf

3.2 Huwéng din phin tich dir lidu cAu tra 1oi

Buwdoc 1: Tai Menu chinh ctia phﬁn mém, ta chon
muc Phan tich dir liéu cau tra 101.

Buwoc 2: Ching ta nhap tap tin DiF liéu cdu tra
loi cua hoc sinh, tap tin nay chira cac cau tra 161 cua
timg HS cho timg cau hoi. Téap tin nay ¢ thé duoc
nhap bang Excel hodc chinh stra theo tap tin mau
trong thu muc IATA, vi du nhu sau:

Ho Ten SBD Diem Cau 1 Cau 2 Cau 3
Nghiem Hoai An 10112 2.5 A B D
Nguyen Thi Thuy An 10001 7.75 A B B

Nhin vao nit “M& tap tin” va chon duong dan
thu muc chua tap tin Dir liéu cau tra loi cua hoc sinh
(c6 thé dat tén khac cho tap tin nay). Sau d6 nhan
OK = “Tiép tuc”.

&3

Buwoc 3: Nguoi dung nhap tap tin Dir liéu cdu
hoi, tap tin nay chtra dap an cla tirmg cau hoi, mirc
d6 nhan thire, ndi dung kiém tra. Tép tin nay co thé
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dl{qc nhép béng Excel hodc chinh stra theo tap tin
mau trong thu muc IATA, vi du nhu sau:

Bang 2: Dir liéu cau héi

Name Key Level Content
Cau 1 A 1 CD1
Cau 2 B 2 CD2
Cau 3 D 3 CD2

Nhian vao nat “Mé tap tin” va chon duong dan
thu muc chua tap tin Dir liéu cau h(ji (co thé dat tép
khac cho tép tin nay). Sau d6 nhan OK > “Tiép

2

tuc”.

Buwéc 4: Muc nay nhap céac thong sb dung dé
phan tich ciing nhu cach chdm diém cho timg cau
héi, cach xir Iy véi nhitng cau hoi 16i (khong co dap
an, chon hai dép an, chon dap én khac...). Ta c6 thé
nhan “Tiép tuc” dé bo qua bude nay néu diém sé cho
ting cau hoi 1a bang nhau va tat ca cac dap an khong
dung quy dinh déu dugc chdm 14 sai. Cac trang con
lai 1a két qua phan tich cau hoi va bai kiém tra, tily
vao muc dich nghién ciru ma ta s€ xem xét ki nhitng
trang tuong Ung.

4 NHUNG UU PIEM CUA PHAN MEM
IATA SO VOI MOT SO PHAN MEM KHAC

Gan day, trén thé gi6i cling nhu & Viét Nam, cac
nha nghién ctru sir dung nhiéu phan mém thdng ké
khac nhau dé phan tich cac cdu hoi TNKQ; hau hét
cac phan mém nay déu dwa trén IRT. Chéng han,
Sudol va Studer (2010) st dung phan mém R dé
phan tich cau hoi TNKQ, Ayala (2009) dung phan
mém Multiblog, Tran Thi Anh Pao (2008) dung
phan mém Quest, Pang Thi Huong (2012) va Lam
Quang Thiép (2008) dung phin mém Vitesta, Le
Ngoc va bao Thi Trang (2017) dung phan mém
IATA... Phin mém IATA c6 mét s6 uu diém vuot
tr6i hon so v&i cac phan mém phan tich PKT TNKQ
khéc nhu sau:

— Phan mém IATA dugc cung cép hoan toan
mién phi; cho nén rét tién loi trong viéc phé bién cho
cac gido vién (GV) va khong lo ngai van dé ban
quyén cua phan mém. Phan mém R cing la phan
mém mién phi, tuy nhién s dung phan mém R doi
hoi thong qua mot sO cau 1énh; diéu nay s& gay kho
khin cho nhiéu gi4o vién phd thong.

— Ngbn ngir hién thi 1a Tiéng Viét (phan mém
Quest sir dung ngdn ngir 1a Tiéng Anh) nén dé sir
dung.

— Céc file dir liéu dau vao ¢ thé duge nhap
bang file Excel, gan giii, d& sir dung ddi véi GV
(phan mém Vitesta yéu cdu GV nhap thu cong file
di ligu tur file text).
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— (€06 giao dién tryc quan, sir dung bang bang
chon va chudt nén dé sir dung (phan mém Quest yéu
cau ngudi dung phai viét cac cau 1énh).

— Phan mém IATA c6 day du cac tinh ning can
thiét cia mot phan mém thdng ké trong viéc phan
tich BPKT TNKQ; chéng han nhu d6 kho, @6 phan
biét cua mdi cau hoi... va dic biét 1a phan mém
IATA cho phép udc lugng dugce nang luc thuc su
ctia mdi hoc sinh; tir d6 ¢6 thé danh gia hoc sinh mot
cach chinh xac hon dua vao nang luc thuc su cta ho.

Tir nhitng wu diém trén, phin mém IATA duoc
Iwa chon dé gi6i thiéu cho GV st dung trong viée
phan tich cic cau hoi TNKQ ciia mot DPKT nhim
nang cao chét lugng cta cac cau hoi; dong thoi ciing
gitip GV ¢6 cong cu dé danh gia mot cach chinh xac
nang lyc thyc sy cua hoc sinh.

5 QUY TRINH BIEN SOAN VA THAM
PINH MOT PE KIEM TRA TNKQ

~Qua nghién ctru céc tai liéu tap ’huén K¥ thuat
Vié:?t cau hoi TNKQ,’ tai li€u tap huan Day hoc va
kiém tra, danh gia két qua hoc tap cua HS the;o dinh
huéng phat trién nang lyc cua HS..., bai vi€t trinh
bay viéc bién soan, ghém dinh m@t dé kiém tra
TNKQ chuong Ham s6 mii, ham s0 Ity thira va ham
s0 logarit 16p 12 theo mdt quy trinh nhu sau:

. Bwdc I: Xac dinh myc dich va hinh thirc cia
de kiem tra (PKT)

DKT dugc xay dung nhim muc dich kiém tra haj
nang lyc chinh cia HS 1a nang lyc giai quyét van dé
va nang lyc mo hinh hoa theo hinh thire trac nghiém.

Budc 2: Thiét 1ap ma tran PKT

Dua vao chudn kién thic va ki nang, phén phdi
chuong trinh, thoi gian lam bai kiém tra, s6 luong
cau hoi, muc dlch‘klem tra danh gia... ma GV thiét
1ap mdt ma tran d€ cho phu hop.

Buwdc 3: Bién soan cau héi theo ma tran PKT

Dua vao ma train DK T, GV bién soan 16i dan cho
cac cau hoi, dap an dung va cac dap an nhicu. Giai
thich ly do xay dung dap an nhicu. Cac cau hoi can
dam bao ndi dung, hinh thurc va muc dich kiém tra
danh gia.

Buwéc 4: Xay dung bang dap an va thang diém

Dua vao DKT da bién soan, GV xay dung bang
dap an va thang diém cho timg céu hoi (néu can
thiét).

Buoc 5: Kiém tra, chinh sira PKT truéc khi
tham dinh

Ra soat, kiém tra, thAm dinh noi dung, tir ngi, ki
hiéu, hinh thirc cta tirng cau hoi va bang dap an
trude khi cho HS 1lam kiém tra.
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Budc 6: Tham dinh, phan tich, dinh gia,
chinh sira PKT lan 1

Dua vao két qua phan tich timg c4u hoi va DKT
tir phan mém IATA, tién hanh nghién ctru, danh gia
ting cau hdi, thyc hién chinh sira hoac thay thé
nhitng cau héi c6 van dé hodc chua phi hop.
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6 DUNG PHAN MEM IATA PE PHAN
TiCH, PANH GIA VA NANG CAO CHAT
LUQNG CAU HOI TNKQ CHUONG HAM SO
LUY THUA, HAM SO MU, HAM SO LOGARIT

Bai viét chi giéi thiéu cach phan tich, danh gia
mot sO cau hoi TNKQ dugc bién soan va tham dinh

tir mot DKT cubi chuong Ham s ity thira, ham s6
mii, ham s6 16garit. DKT nay gdm 40 cau hoi TNKQ
va thoi gian 1am bai 1a 75 phat. Theo B Giao duc
va Pao tao (2010), ma tran chi tiét mé ta chuén kién
thirc, ki nang, muyc tiéu kiém tra cta hai d& TNKQ
duogc trinh bay nhu sau:

Buwéc 7: Thim dinh, phén tich, dénh gi4,
chinh sira PKT lan 2

Dua vao }(ét qua thAm dinh 1an 2, tién hanh chinh
sura lan 2 (n€u c6). Sau d6 ra soat, lya chon cac cau
hoi phu hop d¢€ st dung hodc lam ngan hang d¢ thi.

Bang 3: Ma tran chuin kién thirc, ki ning ciia 2 dé kiém tra TNKQ

MNh@n biét Thong hiéu Van dung thip Van dung cao  Cong
Chi dé 1 — Biét cac khai niém— Biét dang dd thi ciia— Biét van dung céc tinh chat 8 cau
(4 tiét) va tinh chét clia luy cac ham s luy thira.  cia l6garit vao céc bai tap 20%
Lily thira, ham s thira, ham s lity thira— Biét ding cac tinh chitbién doi, tinh todn cac biéu
Ity thira, 16garit. va 16garit. ctia luy thira dé don gian thirc chira 16garit phirc tap.
Tilg: 20% — Biét cac khai niém biéu thirc, so sanh nhitng — Biét van dung céc tinh chit
16garit thap phén vabiéu thic co chita luycua luy thira & don gian biéu
16garit tu nhién. thira. thirc, so sanh nhiing biéu thirc
— Biét cong thirc tinh— Biét dung dinh nghiacé chira luf thira phirc tap.
dao ham ctia ham s6 dé tinh mot s6 biéu thie— Biét tinh dao ham ciia ham
luy thura. chira 16garit don gian.  sé liy thua du6i dang ham
hop.
[2 cau] [3 cau] [3 cau]
Chii dé 2 — Biét khai niém va  — Biét dang dd thi cia  — Biét van dung khai niém, 6 cau
a3 ttet) tinh chit cua ham s6 cac ham sé mii, ham s tinh chat cia ham sé md, 15%
Ham s6 mii, ham mil, ham s 6garit.  16garit. ham s 16garit dé giai quyét
s6 1ogarit. — Biét cong thirc tinh — Biét dung tinh chdt ~ mot sb bai toan thyc tién (dd
Tilg: 15% dao ham cia cac ham cta cac ham sé mi, duogc gioi thiéu trong SGK)
s6 mii, ham s6 ham sé 16garit vao viéc — Biét van dung tinh chét
16garit. so sanh hai sb, hai biéu cua cac ham 16garit dé tim
— Biét tap xac dinh  thirc chira mii va 16garit. tip xac dinh cia mot sb ham
ciia mot ham sé — Tinh dugc dao ham  s6 16garit phuc tap.
logarit. cac ham s6 mii va ham — Tinh dugc dao ham cua céc
s6 logarit. ham s6 mii, ham s 16garit
dudi dang ham hop phrc tap.
[2 céu] [2 céu] [2 céu]
Chii dé 3 — Nhén biét dugc — Gidi duoc cac phuong — Biét van dung tong hop cac — Biét van dung 14 ciu
(7 tiéy) phuong trinh mii va  trinh mii, phuong trinh phuong phéap dé giai nhitng  phwong trinh mii, 35%
Phuong trinh phuong trinh 16garit. 16garit don gian bing  phuong trinh mii, phwong ~ phuong trinh
mil, phuong trinh— Biét cac cach giai  cac phuong phap: dua  trinh 16garit phirc tap. l6garit dé gidi
l6garit céc phuong trinh mil, vé cung co s6, dit in quyét cac van d&
Ti1é&: 35% phuong trinh 16garit  phy, 16garit hoa va mil trong thyc tién.
co ban. hoa.
[2 cau] [4 céu] [6 cau] [2 céu]
Chii dé 4 — Nhén biét dugc bat — Giai duoc cac bat — Biét van dung tong hop cac — Biét van dung 12 ciu
(6 tié) phuong trinh mii va  phuong trinh md, bét phuong phép dé giai nhiing bét phuong trinh  30%

Biét phuong trinh bét phuong trinh phuong trinh 16garit bét phuong trinh mii, bat
mil, bat phuong 16garit. don gian bang cac = phuong trinh 16garit phuc
trinh 16garit — Bi€t cac cach gidi  phuong phdp: dua vé  tap.

Ti 1€: 30% céc bt phuong trinh cung co s0, dat an phu,

mil, bat phuong
trinh 16garit dé
giai quyét cac
vén dé trong thuc

mii, bat phuong trinh 16garit hoa va mii hoa. tién.

16garit co ban.

[2 cau] [3 cau] [5 cau] [2 cau]
Téng 8 cau 12 cau 16 cau 4 cau 40 cau
Ti 1§ 20% 30% 40% 10% 100%
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Lan 1

Lin 2
Use O Name Discr PVal i
M4 |AlCu1 005 097 e
M [Acw2 |02 085 B Lo
4 Alcuz |00 |09 gi; gg
2 @cxue 082 055 o o7
2 @cxs 071 045 T
E Ocaus 022 |o0s8 e
B @cu7 058  |035
2 N 067 035
M @Cus [039 068 043|070
B @cus 074|043 T
8 @cu0 041|072 0z loss
B @cutn 03 o7 o los?
M @ceu2 051|068 02 lo7o
2 @ceui13 (05  |055 051 loss
2 @cuis (067  |050 051 loso
B @cwis 072 (055 059 los7
2 @ceuis 073|035 056 056
4 AlCw17 02  |012 03 027
M % §Cau 18 056 0.63 0.56 0.59
& {Cau 19 044 0.40 064 0.37
M @Cu20 039 031 042 037
M AcCu21 002 086 054 061
8 O 012 050 075  |047
%] 034 074 054  |057
M | 03 02 059 |08
% 037 1047 081 060
%] 043 081 054 044
(%] 042 07 065 049
2 | 048 (076 064 (045
2 060  |037 078|040
2 077  |053 057 053
M 072|047 064 036
017 0.7 043 0.41
064 (060 075 (047
072|054 070 (046
045 (036 051  |040
057 054 048|044
018 (017 045 040
046 027 045 (036
041 (026 050  |034
041 (023 045 (034

Hinh 4: Két qua phén tich cAu héi sau 2 lin thim dinh
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Theo Linacre (1994), dé viéc wdc luong cac
tham s6 trong IRT chinh xac v&i do tin cdy 95% thi
¢& mau t6i thiéu 12 100 va tdi thiéu 1a 150 néu do tin
cdy la 99%. Nghién cou su dung do tin cdy 95%;
nén ¢& mau tdi thiéu can thiét 1a 100. Ayala (2009)
d8 xuét c& mau t6i thiéu can thiét khi phan tich cac
cau hoi TNKQ phai gp 3 1an sb ciu hoi. Vi nghién
ctru sir dung dé kiém tra c6 40 cau hoi nén ¢& mau it
nhét phai 1a 120.

Léan thdm dinh dau tién duoc thuc hién trén 139
HS dang hoc 16p 12 thudc céc truong THPT chuyén
Nguyén Dinh Chiéu — Ddng Thap, THPT Phti Qudc
—Kién Giang, THPT Binh Thity — Can Tho. Cac HS
thuc hién bai kiém tra trong thoi gian 75 phut, sau
khi hoc xong chuong Ham s lity thira, ham sé mii
va ham s 16garit. Phiéu tra 10i tric nghiém ctia HS
dugc thu vé xtr Iy dir liéu bai lam.

Lan thim dinh thtr hai dugc thyc hién trén 131
HS dang hoc 16p 12 thugc cac truong THPT chuyén
Huynh Man Pat — Kién Giang, THCS va THPT Lac
Hong — TP Ho6 Chi Minh. Lan thim dinh tht hai sau
lan tham dinh dau tién 3 ngay. Cac HS thyc hién bai

Tép 54, S6 9C (2018): 81-93

kiém tra trong thoi gian 75 phut, sau khi hoc xong
chwong Ham sb lity thira, ham s6 mii va ham s6
16garit. Phiéu tra 16i tric nghiém cua HS duoc thu
vé xu 1y dir liéu bai lam. Cac tap tin Dir liéu cdu tra
loi cua hoc sinh va Dir liéu cau hoi duge xur 1y thong
qua phin mém Excel theo dung céu triic ma phan
mém IATA yéu ciu.

Két qua tong quat phén tich cac cau hoi trong
DKT ¢ 2 lan nhu Hinh 4.

Sau khi tham dinh d8 1an 1, c6 7 cau c¢6 dau bao
hiéu mau do (hinh tam giac), phan tich cau 2:

Cau 2. Cho hai sb duong ava b, a#l, o la sb
thuce bat ki.

Tinh chat nao dué6i day sai?

A. logga=1. B. log,1=a.
C. loga(aa):a D. q'%€ab_y

Két qua phan tich chi tiét cau 2 nhu sau:

Ham s6 Cdu tra 161 Cau hoi: Cau 2

= Theoretica
==+ Empirical
1.0

=T T

09 i
08 %
07}
063
05 %
04 i
031
02}
01 % 2 :
0.0 i j

Xac suat

-3 2 -1

Nhém A B

o

Trung binh 2.00 94.10
Thép 5.00 95.00
Téng 1.40 95.00

C D
0.00 2.70
290 1.00
0.00 0.00

220 1.40

Cau hoi nay khéng cung cap nhiéu théng tin hiiu ich. Cac yéu cau cla cau héi co thé gay hiéu Iam. Hay xem xét (cac) phuong an tra |6i sau day:C D.

Hinh 5: Két qua phan tich cdu héi Ciu 2 sau lin thim dinh déu tién

Dau * duoc danh dau phia sau chir cai dai dién
cho d4p 4n dung. Tir s6 liéu thong ké ta thdy Cau 2
c6 do kho (Pval) 1a 0,95 va d9 phan biét (Discr) la
0,02. Theo IRT thi cau hoi nay qua dé& va do phan
biét kém. Cac dap an nhiu C va D can xem xét lai
vi nhom HS diém thap khong c6 ai lya chon nhung
nhém HS diém cao va trung binh lai lya chon. Do
d6, cau 2 da duoc thay ddi nhu sau:

Cau 2. Chobasdduong a, b, ¢ véi a#l, b+l
va c#l.

Ménh dé nao dudi day dang?

A. log, p=108bC g log, p=1o8ch
log, c log. a
C. 10g7ac:logﬁ c. D. log azlogc(a—b).
logy c b log. b

Két qua phén tich chi tiét cu 2 1an thtr 2 nhu sau:
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Ham s6 Cau tra 1&i Cau hoi: Cau 2

= Theoretica
== Empirical
1.0

09
08
07 %
06
05 %
04 %
03 %
02 %
01 %
0.0

Xac suat

Nhom A B*
Trung binh 10.50 65.30
Thip 18.90 4320
Téng 840 7330

< D

2.80 0.00
10.50 13.70
18.90 18.90

840 9.90

Hinh 6: Két qua phan tich ciu héi Ciu 2 sau lin thAm dinh thi hai

Tir s6 lidu thu duoc, sau khi thay d6i cau hoi thi
d6 kho cta cau hoi méi 1a 0,73 va do phan biét 1a
0,51. Theo IRT cau héi nay & mirc d6 dé va do phan
biét kha tot. Cac dap 4n nhidu déu co HS lya chon
va ti 1& HS theo ning luc khi chon dap an nhiéu hop
li.

Chuén kién thirc muén kiém tra HS & ciu hoi nay
déu 12 kha ning ghi nhé, nhan biét cac cong thirc co
ban cua 16garit dugc trinh bay trong sach giao khoa.
Tuy nhién tir két qua phéan tich qua hai lan thim
dinh, ta théy cong thuc duoc kiém tra ¢ lan tham
dinh dau tién HS nam viing, it nhdm 1n hon cong
thie duoc kiém tra ¢ lan thim dinh tha hai. Nhu
vay,GV c6 thé can nhic tuy ddi twong HS ma lya
chon cau hoi cho phit hop. Néu déi tuong 1a HS co
hoc lyc trung binh — yéu, GV ¢6 thé lua chon cau
héi ¢ 14n 1, néu dbi tugng la HS c¢6 hoc lyc trén trung
binh, GV ¢6 thé lya chon cAu hoi & 14n 2.

Céau 17 ciing 1a mdt céu c6 canh bao mau do do
d6 kho cao (0,12) va do phan biét cling kha thap
(0,22). N6i dung cau 17 nhu sau:

Cau 17. Mot hoc sinh da giai phuong trinh
2102%3(36—2)+10g3(x—4)2:0 nhu sau:
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. x=2>0
Buée 1: Pidu kién: { {’”2

(x—4)? 20 Lxnd
Budc 2: Ta co:

2log, (x-2) + log, (x—4)2 =0

< 2log, (x=2) + 2log, (x—4)=0

Buoc 3:
Slog(x-2)(x-4)=0{x-2)(x—4)=le? ~6x+7=0

< x=3+2. Vay phuong trinh da cho co
nghiém 13 x=3+/2 .

Ménh d¢ nao dudi day ding?

A.Bai giai trén sai tir bude 1.

B.Bai giai trén sai tir budc 2.

C.Bai giai trén sai tir bude 3.

D.Bai giai trén ding hét.

Két qua phén tich cau 17 tir IATA nhu sau:
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Ham sé Cdu tra 1&1 Cau hoi: Cau 17

—— Theoretica
——- Empirical

1.0 T T

09 3
0.8 3
07
0.6
05
04 %
03 %
02 %
01 %

Xdc suat

0.0 : =
3 2 4

Nhém A B*
Trung binh 49.00 690
Thép 52.50 5.00
Téng 39.60 1220

56.80 270
34.30 9.80
30.00 1250
40.30 7.90

Cac cau tra 16i cho cau hoi nay c6 lién quan yéu téi hoc luc. Cac yéu cau clia cau hdi cé thé gay hiéu Iam. Hay xem xét (cac) phuong an tra 16i sau day:C.

Hinh 6: Két qua phan tich cAu héi 17 sau lan thim dinh thir nhit

Muc dich ctia chung t6i 1a kiém tra kién thirc vé
phuong trinh 16garit va ki ning bién d6i cong thic
ciia HS. Cuy thé 1a HS thudng sai 1dm khi cho rang
logg b%>=2logy b v6i O<a#l. Tuy nhién, dé giai
phuong trinh ban dau con doi hoi thém ¢ HS mot sé
céch bién doi ham sb 16garit khac. Do d6, cau hoi
nay c6 do kho cao va it HS tra 10i dung. Ta thdy cac
dap 4n nhiéu A va C cé nhiéu HS Iya chon (80%),
trong d6 dap 4n nhidu C c6 sb HS diém cao chon
nhiéu hon s6 HS diém trung binh, s HS diém thap
chon dép 4n C 1a it nhét trong ba nhom. Tir d6 cho
thiy khi giai dang toan nay HS mic sai 1am nay kha
nhiéu. Tir y tuéng ban ddu cta bai toan, cau 17 duge
chinh stra lai nhu sau:

Cau 17. Mot hoc sinh da giai phuong trinh

log3(x—2)4 =8 nhu sau:

Buée 1: Diéu kién: (x—2)4 >0 x£2 .

Buworc 2: Ta co:
10g3(x—2)4 =8<>4logz(x—2)=8<log3(x—2)=2

Buéc 3: @x—2=32©x—2=6<:>x=8 (théa man
diéu kién).

Vay phuong trinh di cho c6 nghiém 1a X = 8.

Meénh d¢ nao dudi day ding?

A.Bai giai trén sai tur budc 1.

B.Bai giai trén sai tir budc 2, bude 1 dung.

C.Bai giai trén sai tir budc 3, budc 1 va budc 2
ding.

D.Bai giai trén dung hét.

Két qua phan tich tir IATA sau khi thdm dinh lan
2 cho ta thay cau hoi sau khi chinh stra da de hon
(d0 kho tang 1én dugc 0,27) va do phan biét d:;l tang
1én 0,34 (d6 phan biét chap nhén dugc). Két qua
phan tich cu thé nhu sau:

Ham sé Cau tra 1&i Cau hoi: Cau 17

= Theoretica
——- Empirical

1.0

09 ¥
08 ¥
07
06 ¥
05 %
04 %
03 %
02 %
01 %

Xac suat

0.0

Nhom A B*
a0
Trung binh 18.90 15.80
Thap 13.50 24.30
Téng 1530 2750
|Mét hodc nhi&éu mdi nhd can hop Iy hon.

= D
27.80 8.30
53.70 11.60
40.50 21.60

46.60 10.70

Hinh 7: Két qua phan tich cAu héi 17 sau lan thim dinh thir nhit
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Muc dich kiém tra ban dau van khong thay doi,
tuy nhién phuong trinh dugc cho trong dé bai don
gian hon va HS s& dé dang boc 16 hon 16i ma ta dy
doan ban dau. Sau khi chinh sira cho cau héi d& hon
nhung van giit nguyén y tuong ban dau cua bai toan,
sO HS chon ding da nhiéu hon, s6 HS chon dap an
nhiéu A da giam. Tuy nhién d4p an nhiéu C van con
nhiéu HS lua chon, dic biét la s6 HS co diém sb
trung binh Iya chon d4p 4n nhiu C nhiéu hon s6 HS
¢6 diém thap. Nhitng diéu nay khién cho cau 17 van
con canh bao mau vang (hinh thoi).

Day 1a mot 15i sai 16n ma nhiéu HS méc phai,
tham chi 1a HS kha gioi. Qua d6 GV can giup HS
lwu y dé tranh 13i sai nay va c6 thé sir dung cau hoi
nay & mirc nhan thirc 13 Van dung thap (do cau hoi
kho).

Tép 54, S6 9C (2018): 81-93

Ta thiy cau 37 ciing ¢6 bao hiéu mau do. Cau
nay c6 do kho phan tich dugc 1a 0,17 va d6 phéan biét
la —0,18. N6i dung cau 37 nhu sau:

Ciu 37. S6 luong tin nhan rac trén dién thoai di
dong trong ndm 2009 la mudi triéu. Vao nam 2013,
tong SO tin nhin réc ting theo ham mii dén 500 tridu.
Biét s6 tin nhin rac duoc tinh theo ham s6 mil
y=ab” , trong d6 y 14 s6 tin nhin réc chia ndm , a 1a
s6 tin nhin rac trong nim 2009, x=k-2009 1a sb
ndm tinh tr ndm 2009 dén ndm k va b 1a hang sb.
Hoi vao ndm nao so luong thu rac trén dién thoai di
dong dat dung 160 ti ?

A. Nam 2016.

C. Nam 2018.

B. Nam 2017.
D. Nam 2019.

Phan mém IATA cho sb lidu phéan tich cu thé cau
hoi nay nhu sau:

Ham s6 Cau tra 1&i Cau hoi: Cau 37

= Theoretica
- Empirical

1.0 " ;
09 i :
08 %
07 %
06 %
05§
04 %
03 %
02 %
014

Xac suat

0.0

11.80
15.00
8.60

3140
35.00
2370

Trung binh
Thap
Téng

2250
17.50
16.50

ICéu hdi nay co thé da bi ghép sai dap an. Hay xem xét (cic) phuong an tra |6i sau day: D.

Hinh 8: Két qua phén tich ciu héi 37 sau lan thim dinh thir nhat

Ta thay s6 HS c6 diém thap lai chon d4p an dung
nhiéu hon sb HS c6 diém cao, trong khi d6 c6 toi
97,3% HS c6 diém cao chon dap an nhidu D. Piéu
nay cho thiy cau hoi c6 thé da ghép sai dap an hoic
¢6 sy nham 14n, chua chinh xéc trong cach sir dung
tir ngir hodc 1a HS da hiéu 1am yéu cau cta bai toan.
Cau 37 duoc chinh stra lai nhu sau:

Ciu 37. S6 luong tin nhén rac trén dién thoai di
dong trong ca nam 2009 1a mudi tri€u. Trong ca ndm
2013, tong sb tin nhén ric ting dén 500 triéu. Biét

s6 tin nhén rac duoc tinh theo ham s6 mii y= ab”

, trong d6 y 1a s6 tin nhén rac cua nam &, a 1a s6 tin
nhan rac trong nam 2009, x=k—2009 la s0 nam tinh
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tir cudi nam 2009 dén cudi ndm k va b 1a hang sb.
Hoi trong ndm nao $6 luong thu rac trén dién thoai
di dong dat dang 160 ti (gia sir tat ca cac nam déu
chi c6 365 ngay)?

A.Nam 2016. B. Nam 2017.
C. Nam 2018. D. Nam 2019.

O day mot sb tir ngir da dwoc chinh stra va bd
sung thong tin khién bai toan rd rang va chat ché
hon. Pdng thoi in dam tir “ding” dé gay chu ycho
HS hon, khién cho cac em hiéu rd hon yéu cau bai
toan. Do do, d6 kho cau 37 da tang 1én dugc 0,4 va
d6 phan biét da tang 1én dugc 0,45. Cu thé nhu sau:
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Ham sé Cdu tra 1&1 Cau hoi: Cau 37

«— Theoretica
==+ Empirical
1.0

09 %
08 ¥
07 ¥
06 ¥
05 %
04
03 %
02
01 %

Xdc suat

0.0 4 +
-3 2 -1

Nhom A B

Trung binh 2530 2420
Thap 29.70 21.60
Téng 2060 2060

c D

66.70 13.90
29.50 21.10
21.60 27.00

39.70 19.10

Hinh 9: Két qua phan tich ciu héi Cau 37 sau lin thim dinh thir hai

Ta théy cac d4p an nhiéu da dugc Iya chon kha
ddng déu, sb luong HS diém cao, diém trung binh,
diém thip chon dap 4an dung C giam dan. Ta thiy
céu 37 sau khi chinh sira da thu dugc két qua kiém
dinh t6t hon lan dau nhiéu.

Phan mém cling cho chung ta biét duoc muc do
phu hop va hi€u qua cia cac cau hoi dugc bién soan
tot. Vi du nhu cau 31 ¢6 mau xanh (hinh tron).

Cau 31. Nha dia chit hoc Charles Fra}ncis
Richter da dinh nghia cuong d¢ dong dat la

n=log[L , trong do6 7 1a bién do chén dong cua tran
0

dong dat va I 1a bién d6 chuan. Tran dong dat

Loma Prieta nim 1989 rung chuyén San Francisco
(M) c6 cuong do 7,1 d6 Richter. Nam 2004, tran
dong dat Sumatra — Andaman kém séng than &
Indonedia c6 cuong d¢ manh 9,2 d¢ Richter. Hoi
bién dd chin dong cua tran dong dat Sumatra —
Andaman manh gip bao nhiéu lan cua trdn dong dat
Loma Prieta?

A.131an. B. 8.2 lan.
C.19,81an. D. 1259 lan.

O lan thim dinh dau tién cau 31 c6 d6 kho 12 0,47
va d¢ phan biét 1a 0,72. Cau hoéi nay cé do kho vira
phai va d6 phan biét cao. Két qua phan tich lan 1
nhu sau:

Ham s6 Cdu tra 1&i Cau hoi: Cau 31

= Theoretica
== Empirical

1.0 "
09 % :
08 %
07 %
06 %
05 %
04 %
03 %
02 %
01 %
0.0

Xdc suat

-3 2 -1

Nhom A B

Trung binh 40.20 15.70
Thap 4750 12.50
Téng 30.20 1220

0.00 94.60
1470 29.40
17.50 2250
10.80 46.80

‘Céu héi nay la rat thich hop cho tdng mau nay.

Hinh 10: Két qua phan tich cAu héi 31 sau lan thim dinh thir nhat
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Véi mau HS dau tién, cu héi nay rat thich hop,
dap an nhicu A 1a mot moi nhir hap dan. Bén canh
do6, cac dap an nhicu B va C cling c6 mot so HS lya
chon.
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O lan phan tich thtr 2, cau 31 ¢6 do kho 13 0,36
va d6 phan biét 1a 0,64. Nhu vay v6i mau HS thir 2,
c6 it HS tra 161 dung ciu nay hon so v6i mau HS thir
nhét. Cu thé nhu sau:

Ham s6 Cau tra 1&i Cau hoi: Cau 31

= Theoretica
— =« Empirical
1.0

09 %
08 ¥
07 %
06 %
05 %
04 %
03 %
02 %
01 %

Xac suat

0.0

Nhom A B
Trung binh 2950 35.80
Thap 3240 37.80
Téng 290 2820
ICéu hoi nay |a rét thich hop cho ksng mau nay. )

C 2DF
0.00 86.10
17.90 16.80
8.10 2160

|13.00 13590

Hinh 11: Két qua phan tich ciu ho6i 31 sau lin thAm dinh thi hai

Véi mau HS thir 2, cac em lya chon dap an nhidu
B nhiéu hon. Du ICC ciia cau 31 & 1an kiém dinh tht
2 ¢6 bién dong hon so voi ICC & lan kiém dinh thir
1 nhung xét vé tong thé, cau hoi nay ciing rét thich
hop v6i mau HS thir 2.

7 KET LUAN VA PE XUAT

Dé bién soan mot PKT tdt voi cac dap an nhidu
hap dan can c6 mdt qua trinh nghién ctru va bién
soan thuc su nghiém tuc. Tuy nhién phai thong qua
nhiéu 1an kiém dinh véi nhitng s liéu cu thé dua
trén mot co so 1y thuyét vé TNKQ vimng chic méi
dam bao dugc mot DTN chat lwong, dang tin cdy va
thoa mén cac yéu cau thiét yéu cia cac phan meém
thong ké thim dinh ciu hoi. Trong khudn khd mot
bai bao, bai viét nay chi méi mang dén nhiing yéu
t6 co ban nhat khi phan tich, danh gia mét cau hoi
TNKQ néi riéng va mot DTN néi chung. Dé khai
thac t6i da va hiéu qua hét cac tinh ning ciia phan
mém IATA ciing nhu nim dugc nhiéu thong tin
nang cao hon vé PKT, cin c6 nhiing nghién ctru
chuyén sau, chi tiét va quy mé hon.

Bén canh d6, c6 mot tiém nang to 16n mang y
nghia quan trong trong day hoc khi két hop gitra
IATA véi phan tich 13i sai ctia timg nhém di tuong
HS theo ning luc (v6i diéu kién 1a cac dép 4n nhidu
phai du doan dugc sai 1dm c6 thé gap phai ciia HS
khi gidi mot dang bai toan cu thé nao do). Tu 4o, GV
¢6 thé rut ra duge nhitng két luan khach quan vé sai
1am cuia HS khi gidi toan va c6 nhitng phuong phép
giang day HS, tham chi 14 timg nhém dbi twong voi
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nhiing cap do nang luc khac nhau, mét cach hop 1y
dé mang lai hi¢u qua giang day tot nhat.
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