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han tich cau hoi va dé thi theo i thuyét khao thi ¢4 dién
ang cac phan mém Excel va IATA

TOM TAT: Khi ddnh gia céu hdi va dé thi theo If thuyét khdo thi cd dién, nguoi
thifc hién thudng ding phén mém dé phan tich céc dai luong danh gia diém
thi nhu diém trung binh, trung vj, phuong sai, do léch chuan va céc dai lugng
danh gid cdu hdi, dé thi nhu d kho, do phan biét, dé tin cay, hé s6 twong quan
(Point-biserial). Bai viét trinh bay y nghia cua mét s6 dai luong do ludng co
bén trong I thuyét khdo thi cd dién, phén tich bai lam trdc nghiém khach quan
béng phuong phép su dung céng thic véi sy hé trg cla phén mém Excel va
50 sdnh két qué thu dugc véi két qua tinh toan bdng phdn mém phan tich mién
phi IATA. Tir d6, €6 nhing kél ludn vé can cit tinh todn va dé chinh xéc cla

phén mém IATA.

TU KHOA: Phan tich cau héi va dé thi; i thuyél khdo thi ¢ dién; EXCEL; IATA.
<> Nhan bai 12/6/2019 -» Nhan két qua phan bién va chinh sia 18/7/2019 9 Duyél dang 25/8/2019.

1. Bat vén gé

Phan tich ciu hdi va dé thi 14 buée quan trong dé d4nh gid
hét lwgng ngan hing cu hoi va d& thi. Két qui phan tich
A co s& dinh lugng gitip ngudi danh gia cé ciin cir thyc tién
8 didu chinh, thc dong mt cich phit hop nhim han ché
e sy sai Jéch dinh tinh khi xdy dymg cau hoi, dé thi va
am bao dugc sy cong bang, chinh x4c trong ddnh gia. Vige
inh toén céc chi sé do ludmg thudmg duge hd trg boi cac
hin mém. Tuy nhién, da s6 cac phin mém khio thi chuyén
ghicp thuéng cé chi phi ban quyén eao trong khi cAc phéin
ém mién phi con gay nhidu khé khin trong cich sur dung,
dch xéc dinh y nghta Kkét qua théng k& va ddi khi khéng
bng nhét véi nhau vé két qua va ¢in cir tinh toan, Nhim
éc dinh r3 y nghia ciia c4c chi s6 do ludng co ban bing qui
rinh tinh todn, nhém t4c gia tién hanh phan tich cau hoi, dé
hi béng phuong phap sir dung cdng thuc cua li thuyét khao
hi ¢6 dién véi su hd trg cua phan mem Excel va 50 sanh
vi két qua phan tich bing phin mém phan tich mién phi
[ATA (Item And Test Analysis) version 7.4. Két qua tinh
0dn cling 1a co so a4é danh gia sy chinh xdc va kiém d|nh
19 tin cay cua phan mém [ATA néi riéng va cic phan mém

ohin tich mién phi ndi chung.

2. N§i dung nghién cdu

2.1. C4c chi sd do luiing dac trung co ban cia Ii thuyét khao

thi cd dién sif dung trong phan tich dé thi va cau hoi thi

2.1.1. Diém trung binh, diém trung vi va diém pha bién

Dvém trung binh (Mean) cua bai th1 dugc tinh dya trén
ém s6 cua céc thi sinh dy thi bai thi d6. Diém trung binh
a bai thi duge tinh theo cong thirc sau:

N
x =L1V;X' = %anx‘

Trong d6: X Ia gié trj trung binh diém thi ciia bai thi, «,

14 diém cia lhl sinh thir (i);

N I téng s thi sinh; n, la thn s8-s thi sinh duge x, dlcm

Piém trung vi (Medlan) 14 diém dimg gilra tap 56 lidu
diém da dugc sip xép theo thir or tir bé dén 16n, chia diy
58 diém thi @6 Jam 2 phép bang nhau vé sb diém. Khi diém
thi cua céc thi sinh gira cac ohém ¢é sy chénh léch 1on rd
rét thi diém trung binh khdng dai di¢n cho mirc diém trung
binh cia da sb cac thi sinh, khi d6 ngudi ta Két hop dénh
gla bang diém trung V] Piém pho blen (Mode) 1 diém c6
tAn s6 xudt hign nhidu nhét rong s6 cac két qua diém thi
thu dugc.

2.1.2. Phiong sai, d6 lech chuin

Phuong sai (6? hozc $?), 12 dai luong biéu dién 6 phan
tan cua tap sb liéu két qua do déi véi gid tr trung binh [1].
Phuong sai dugec tinh theo cong thirc sau:

%Z( -%p

Véi: N'=N khi N >30; V=N - | khi N <30.

Trong do: N 1a téng 56 thi sinh; x,la diém cta thi sinh thir
(i) ; ¥ 12 diém trung binb toan bai thi.

12 léch chudn 13 dai lugng thé hién 46 phdn tan cia tip
56 ligu két qua do déi véi gia i trung binh.

bé léch chuin hay dé léch tiéu chuan ciia mét |ap Kkét qué

ol=8"=

thi l4 gi4 tr) c3n béc hai i 6 phuong sai ctia né: o’ = F

hoac S=\/F

2.1.3. D) kho, @0 phan biet

E)g khé (p) cua mt cdu hm thi duqc tinh béng 1 1§ gira
56 thi sinh tra 11 ding vai tong s thi sinh tham gia tra 1
cau hot thi d6. Theo 6, gia trj cba p cing thap thi 4% kho
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cing cao va nguoc lai, 0< p<i.

D phan biét cua ciu hoi thi 12 dai luong thé hién mixc 4o
khac nhau vé két qua tra [3i mét cAu héi cha nhom néng luc
cao va nhém ning luc thip.

NH - NL
n

D=

Trong d6: N, 1a & th sinh thudc nhom niing hre cao tra
13i dung céu hbl N la sb th) sinh thudc nhom ning luc thip
tra 161 ddng cau hDI » 14 58 thi sinh ctia nhém ning lyc cao
holic nhom nang luc thip; 1< D<1.

Théng thudng, nhém néng luc cao liy trong khodng 27%
thi sinh ¢6 diém cao nhét, nhém nang lyc thap 14 nhém 27%
thi sinh ¢6 diém thip nht.

2.1.4. Hé 5@ twong quan ) )
Hésé twong quan (r) la mét ;hi 56 thong ke do luémg moi
lién h¢ tuong quan gitra hai bién.
Cong thire tinh hé s tuong quan:
> =T, -5

HE s6 Point-biserial cta cau hoi trong bai test la twong
quan gilta didm cua cau hai (0 hodc 1) véi diém long thé
cua timg thi sinh.Ching han, xét cau héi thir (m), cé N thi
sinh trd 18, ta dugc cac day 3 lidu sau:

X |x,=t001) | x ={00} x,~{0.1}

Y » » N

Véix_ tadiém tra o cau hoi thix (m) ciia hoc sinh thir (G}
gid rj x_ =0 (sai) hogc x_=1 (ding), gia mi v, 12 diém toin
bai thi ciia hoc sinh thir (|) vi=1 2...., N

Hién nhién, yE A nld 18ng 56 cau hoi dé tha.

DUY, =(x, +x,+. +xn\)/N la diém trung binh cu
hoi thir (m) cia tat ¢a N thisinh: 3= (1 + 1, +..+ v )/ N
12 diém trung binh toan bai thi cua it ca N thi sinh.

Kimgu h¢ sé Puin_t-biscrialcl'la cau hoi thu (m) la Rw .Ta
xem R nhw 13 h¢ 50 tuang quan hai ddy X va Y thu duge
trong bang trén.

\ﬂZ(.\m -X,) )(Z(_v, -7

Mién gid trj thu duge -1<r,

R, =

R, <1. D§ tin cdy cua

diém thi tang 1én khi cdu hoi thi va bai thi ¢6 méi tuong
quan chit ché.

2.1.5. D6 tin cdy cda dé thi

D tin cdy (reliability) 1a dai lugng thé hi¢n sy chinh xac
cua phép do hréng. B tn ciy cua kel qua thi (5t thi hé sb
tuong quan giiva hai tip hop diém 8 ciia cling m¢t nhém
thi sinh cao nghia la véi cdng mot nhom thi sinh tham gia
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hai bai thi cho két qua di¢m s6 I3 wanyg duoog + 61 ahau [2)
Cong thirc tinh 8§ tin cdy Kuder — Richardsoa (3}

KR20 = 5:——[1-‘2,;,(1 p,:\

trong d6, p lati 1¢ s thi sinh tra 1o diing cdu hoi thi j;
o7 1a phuong sai chung ciia ca bai test; n 1a 6 cau hoi cua
bai test

Céng thuc phén ddi:

s
1+r

Trong do, r la d§ tin cdy cia nira l’géi test. Bai test thuomg
dugc phéan ddi theo hai dang bao gém: Nira trén/nira dudi
hodc nira chan/nura lé. Gié trj r duge x4c dinb nhy tuong
quan cua hai day nira rén/mira dudi hofic mira chan/nira lé.

Céng thirc du bao cia Spearman — Brown:

_ kr
L+ k-Dr

Trong do, r 12 dJ tin cdy cua bai test; 3 1 d§ tin cy cia
bai test duge kéo dai & lan.

Céng thirc phin d6i la trudmg hop diic bit cua cong thic
Spearmgn - quwn khi k=2.

Khi dé cip dén dé tin cay, ngudi ta thudng tinh hé s6 o
cay a-Cronbach:

a= LI -— Z a’ ]

trong 6, o 14 phuong sai cia day két qua tra 161 ciu héi
thix (i}; & |4 phuong sai chung cua két qué cé bai test; a lh
56 cau hoi trong bai test.

Qia’ trj hé sé a-Cronbach béng gia rj KR20 véi bai test
tric nghiém Biing- Sai.

2.1.6. Diém Z-score

Trong do luéng diém thi, cac phép do diém thé cén c6 sai
56 va d9 léch nhét d|nh 50 v&i diém thye. Chinh vi viy, vige
dung diém thé dé két luan s& ¢ d§ tin cdy thip va toog
tinh todn hay diing diém Z - score 8¢ biéu dién. Véi o 1ad)
Igch chuan cua bién ngdu nhién, thi Z - score duge \nh theo
cong thirc dudi day:

P

e

Vi x, 14 gid tri diém cia thi sinh thir (i), ¥ la diém trung

binh cua céc thi sinh.

2.1.7. 00 léch, 69 nhon
N I < _

LS I
(N-N-2)' 200

Trong d6: N la 16ng 6 thi sinh

Phan bd chuin s ¢6 Skewness xﬁp % 0, khi Skewnes
1ém hon 0 thi dudng cong phan bo léch trai, khi Skewms
nhé hon O thi dudng cong phin bo léch pha.

Skewness =



N(N +1) 1 & .
VDNV 3) o 2
Mt phan b6 chudn s& c6 Kurtosis xap xi 3, khi Kurtosis
m hon 3 thi dudng cong phin b6 nhon, khi Kurtosis nho
on 3 thi dudng cong phén bé réng.

Kurtosis =

2.2, Danh gid cau héi tric nghiém khach quan bing phin mém
IATA
2.2.1. Gidi thieu vé phan mém IATA (ITEM AND TEST ANALYSIS)
Phin mém IATA Ia phén mém dénh gi4 phan tich cau
5i, dé thi theo li thuyét dap img cau hoi (Item Response
heory — IRT). Ddy 1 phén mém mién phi, cé tinh ning
on gian, dé str dung nén duge sir dung rong rai trong phén
¢h cau hej thi. P& sir dung cac chirc niing vi doc két qua
10ng qua céc chi s6 quy wée cla phin mém, ngudi ding ¢
1 t3i phén mém, cai dat va sir dung theo hwéng din trén
-ang cha hitps://polymetrika.com/Downloads/IATA (xem
finh 1) [4).

D¢ sir dung phan mém véi déy dui cac chirc nang, nguoi
iing khong nhét thiét phai dang ki tai khoan. Phin mém co
1@ Iya chon tiéng Viét [4 mdt trong 8 ngdn ngit duge tich
gp sin. Phin mém c6 céc chire ning ndi bat nhu: Phan tich
(r lidu cdu tra 1&i cua thi sinh, phén tich dir liéu cu tra Idi
6 1ién két, lién két dir liéu (linking items), lya chon cau hoi
5i wy, xdy dyng va gdn cac tiéu chuan thanh tich.

2.2.2. HuGng dan phan tich dé thi va cau héi thi tric nghiém
khach quan hén lva chon bang phan mém 1ATA

Dinh dang dir ligu: Theo Fermando Cartwright trong
uéng din sir dung phan mém IATA [4] thi phén mém IATA
hdp nhan di liu ddu vao dang bang hru duéi dang file c6
udi dang *.xIs/*.xlsx/*.csv (fie Excel), *.sav (file SPSS)
olic *.oxt.

Nhip dir ligu: Chon chirc nang“Phan tich dit lign chu
G 134", tién hanh nhdp bang dir liéu. Bang | duéi day la
11 trong céic dang dir liéu dau vao cé chira théng tin 1a cic
huong 4n tra 1o cua thi sinh Khi 1am bai thi tric nghiém
on lya chon.

{ ou hom s o ATA o frcns

Regestar onine 10 acovaty sdvorted funcons

\

Sedect languege tor ATA [Engish ‘
~Courtesy of Google Transiate (hip /A it g com) Ongmel taxt
Englah

1

Vii B4 Long, Npuygn Vn DGng, V(i Thi Thao, Nguyén Thi My Linh

Béng 1: DI liéu cau tra |6 cua thi sinh

Ho Ten SBD  Caut Cau2 Cau3 Diem
Nguyen Dung 12016 A B D 6.0
Van

VuThanh Vuong 12005 C D A 75

Tiép fuc nhap dit li¢u dap 4n ctia cdc cau héi (xem Bang
2) dé chém diém va tinh toan cac chi sd clia cau hoi, bai thi
va thong ké theo timg thi sinh tham gia ta 161,

Bang 2: Dif liéu dap an cua cac cau héi (item)

Questions (7 Level Content

Cau 1 B 1 NL1

Cau 2 7 -C NL2

caud A 3 N3

Sau khi nhap dir liéu, nguat ding cing cé thé hiéu chinb
6 lidu tryre tiép trén phin mém,

Kée qua tinlt todn: Phén mém IATA ¢6 thé tinh todn duge
mot sb dai lugng do ludng vé chit lugng cda ciu hoi va
& thi bao gdm: Gid trj trung biah, trung vi, dd I¢ch chuan,
phuong sai, 34 tin ¢y cua két qua thi, 9 kho, 4§ phan biét,
hé sé doan mo, hé s twong quan cua cau hoi voi Q& thi,
diém cao nhdt, diém lh5p nhit, i 1€ chon cdc phuong an cua
ba nhom thi sinh c6 nang lyc thip, ning hre trung binh va
nang luc cao... Cic gid trj nay duge tinh theo cac 1 thuyét
kho thi ¢d dién, i Ihuyél khao thi hién dai va theo cic loa)
diém nhy diém phin trim, diém Zscore.

Poi véi méi cau hoi, dya vao cac chi sé tinh toén duoc
phin mém dura ra canh bao duoi dang hinh dnh, mau sic va
ghi chi, giip nguoi sit dung co thé phat hién nhanh cac ciu
héi ¢6 van dé can xem xét. Cac cau c6 chi s6 thong ké tét ¢o
mau xanh, cac cau hoi ¢o van dé hodc can xem xét ¢6 mau
a6 hodic vang iy theo mirc d9. Ngoai ra, phé‘m mém con cho

PR fich o M cbu b K
Pl Nich 0 s Gt I 45 0 M ket

x
|

Hinh 1: Giao dién ki khot dgng v cdc chire nang chinh cia pha"n mém IATA
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ta cic bicu dé vé phan bé diém thi, duémg phan bd ning luc
cia thi sinh va d§ kho cua cau hoi (xemy Hinh 2).

4
A
‘i‘

Hinh 2: Minh hoa mét s6 két qua phan tich cau hoi bano
ph[ in mém IATA

Trong Hinh 2, cau hoi sé 1 (C1) cé cac chi 58 do ludmg
181, phu hop v6i tidu chudn chung va dugc 18 mau xash.
Cau héi 50 15 (C15) c6 d§ kho cao (PVal = 0.22) chung do
phin bigt thap (Discr = 0.28) nén dugc canh bdo mirc mau
ving. Cau sb 12 (C12) ¢o canh blo mau do. Ta thiy day
13 cau hai c6 do khé PVal = 0.39 & muic trép trung binh,
tuy nhién d¢ phan bi¢t Discr = 0.15 va mirc tuong quan

~Pbis=0.17 14 kha thip. Duong bidu dién trong quan gita
nling lyre cua thi sinh va dé kho ctia cau hoy ¢6 dd dde khang
déu cach xa dudng ki vong. Do viy, day 13 cau hoi chua
16t cin xem xét 13i. Nhu vay, dua \'ao mau sic cia cic chu
b, ¢6 thé tim nhanh cac cau héi cé vin dé dé xem xét, diéu
chinh va sang loc.

2.3. So sanh két qua phan tich bing phugng phap tinh toin

theo cdng thic sif dung phan mém Excel va phvang phap sif

dung phan mém IATA

Thuc hncn phan tich d¢ thi gdm 50 cau héi thi tric nghi¢m
két qud bén lya chon bang phuang phap 1i thuyét sir dung
cong ey | hd trg 1a phan mem Excel va phurong phap slr dung
phan mém LATA dé so sanh (xem Hinh 3). Mau dir liéu 1a
bai 1am cua (48 thi sinh véi cde lya chon A, B. C. D ciia
mdi cau hoi. Diém duge chdm theo thang diém 100. Két

- |

RN n Sree et . =80 e taito e mm—

Hink 3: Do th phdn b6 diém thi ve b(mg phan mém
Microsoft Excel
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Gua tinh toan dugc phan loai va so sanh nhim lam 16 boy
V& y ngha ctia chc chi 58 va su sai khac trong tinh todn duge
thye hién bing hai phuong phap trén.

2.3.1. So sanh cac chi 56 do ludng vé dé thi

Bang 3: So sanh cic chi s§ do ludng diém bai thi

Cac chi s5 6o luiing :::\;‘:h::'::;n ?;, L
vé dé thi -
Excel (1) WTA(2) RI=-1)
Mean 57.108 57110 0.002
Median G000 58 2 T
000 3000 o
7600 7600 0
98B 98m0 0008
“Dotincay (K20) 0645 0660 0015
_Doilécn (Skewness) 0565 -0570 0050 )
D4 nhon (E uno?ls; T)Og T ‘>-0-.070 o.osai

Nirgin xét: Nhu vay, céc chi s6 do ludng vé dé thi duge
tioh biing hai phuong phap ¢6 4 chénh Jéch khong 1én, xip
xi nhau (xem Bang 3).

2.3.2. So sanh cac chi sd do ludng vé cau hoi thi

Bang 4: So sanh cac chi s do lvng cau hdi thi

Do kho Do phan bigt M2 s6 fugng quan
Cau hoi

Excel IATA Excel |ATA Excel IATA
Cau 1 080 080 043 042 050 0.50
Cau 2 086 08 0.18 019 0 31 D.C!I
Cau3l 093 093 018 0.8 0 28

i&u 43 080 080 033 031 038 o 0.38

Cau 50 043 043 033 035 0

029

Nhén xét: Tirbang so sanh ta thy céc gia tri 4 kho duee
tinh bing hai phuong phap trén cac cong cu EXCEL v
LATA 4 nhu nhau, do phan bi¢t c6 mirc chénh léch nr 0.1
dén 0.05 va mét sé h¢é s6 twong quan ¢6 mire chénh 1ch ]
0.01 don vj (xem Bang 4). Nhv vy, két qua tinh to4n brg
phin mém da sé 6 két qua chinh xac nhu phuong phap sh
10dn bang Ii thuyét sir dung cong thire.

3. K&t luan va 6é xudt
Vigc sir dung phin mém mién phi nhu 1ATA dé phin i



nhimg sai 1¢ch nhat djoh do lam tron sé hay céc nguyén
jn khic nhauTuy mirc chénh léch khéng cao nhumg
g ¢6 thé gdy ra nhimg két luan khéng chinh xac. Khi
jan tich ¢in chi y khdng mdy méc cin clr qué sat vio cic
c dbi sanh ma li thuyét khio thi dira ra. Cin xem xét id

dai luong €6 gi4 tri tiém can cac mdc chia khoang nhu
y va c6 the tinh todn lai bing 1i thuyét dé so sénh khi cin.
i viet 4 mo ta cdc co so cia thuat 1oan 1p trinh phan tich
thi, cau hoi thi trén EXCEL. Két qua so sanh c4c chi sb
ng Khio thi c8 dién mé cc tic gia thu dugc trén EXCEL

va phan mém [ATA 14 gin nhv tdog nhau, diéu nay cho
1hy d6 tin cay cia phuong phap dé xuét.

Cach tinh nay da duge Trung tdm khao thi Truéng Dai
hoc Quéc gia Ha Ngi ding dé viét cac thut toan xay dyng
phéin mém khao thi va sit dung trong giang day lop tip hudn
vé kiém tra ddnh gi4. C4c budc tioh todn trong méi trudmg
EXCEL con lam ré hon y nghia cua céc dai lugng thu dugc,
gitp ngudi phan tich dua ra dugc nhimg nhén xét, dénh gia
chinh x4c hon vé chit lugng cia ciu hoi va dé thi.
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RBSTRACY: The work has briefly overviewed the concepts and the meaning
of measurements of the Classical Test Theory (CTT) and lhe relationships
between statistical values such as mean, di ji , dard
deviation with corresponding values in item analysis such as item difficulty,
item discrimination, test reliability, point-biserial coefficient, respectively.
To evaluate algorithm and to obtain the accuracy of IATA software, the

rical values of puted in IATA has been compared
with corresponding ones calculated in MS Excel using original formulae of the
Classical Test Theory.
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