ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DBAI HOC BA NANG, SO 12(97).2015, QUYEN 2 1
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Tom tat - Cong tac ra dé thi hién nay hau nhw phu thudc hoan toan vao
y chi chtl quan ctia c& nhan gidng vién hodc hdi ddng ra dé thi. Cac phan
mém thi trdc nghiém co phat sinh d& thi chii yéu Iy ngau nhién tr cac
nhém cau héi. Tuy nhién, két qua thyc té tlr thi sinh c6 thé phan anh
dang hoac khong dung quan didém va nhan xét truéc do clia ngudi ra dé
thi. Muc tiéu ctia nghién ctru nay ap dung ca y kién chuyén gia (phan hoi
nhan xét tir giang V|en) va y kién cla  cong ddng (ngudi dw thi) nham
dwa ra mét cach giai quyet viéc tron dé thi tlr cach phan bd ‘ngau nhién
chuyén sang phan b ngau nhién cé cha dich nham dat dén muc tiéu
dam béo gitra hai dé thi cé d6 kho twong dwong nhau. Thuat toan phan
cum va qua trinh phan bd dé thi sau phan cum duoc dé xuét dé khai thac
dir liéu chia két qua thi. Thue nghiém duwoc trién khai tai Truwong Dai hoc
Kinh té TP. Hb Chi Minh phan anh két qua clia nghién ctru nay.

Tw khéa; khai pha do liéu; phén cum di¥ liéu; khai thac két qua
thi; tron dé de thi; chat lwgng dé thi

1. it van dé

Hién nay cach thtrc biéu dién dé thi chi yéu phu thude
vao phan cap theo cay [1], tai mdi node 1a chira nhiéu céu
héi. Mdi node 14 twong trung cho mot nhém cau hoi, khi
tron d& nguoi giang vién chia ty 16 chon lya cau héi trong
m&i nhém dé c6 mot dé thi. Qua trinh nay duoc lap di lap
lai dé sinh ra nhiéu dé thi. Uu diém cta cach tron nhu trén
mot dé thi ludn gitt dugc cAu trac dinh nghia trudc vé sb
lwong cdu hoi trong mdi node 14 (phin/chwong/muc).

Tuy nhién véi cach truyén thong nay, viéc chon cau hoi
trong ting node 1a mang tinh chat ngiu nhién, vi véy:

- Khong thé hién dugc d6 khé twong duong cua cac dé
thi v&i nhau;

- Sy trang l4p nhidu c4u hoi trong cac dé thi c6 thé xay
ra do cach chon ngau nhién.

Mot sb cach thic xay dung ngan hang céu hoi ¢ su
phan loai theo mirc 6 “khé”, “d&”, “trung binh”; hoac su
phan loai theo nhom céau hoi thude vé “phan tich”, “kién
thie” hay “ky nang” ton tai trong mot s6 sach ciia nha xuét
ban Pearson ciing glong twong ty nhu cach dé cap nhu trén
nghia la chia nho so lugng node 14 va lam cho ngudi giang
vién vt va hon trong qua trinh xac dinh sé lwong cau hoi
phan hoa trong dé thi [5].

Nghién ciru nhdm dwa ra mot cach tiép can két hop giita
cach phan nhom cau hoi, dua y kién chuyén gia vao cau hoi
cung véi ¥ kién thy dong ctia dai da s6 ngudi du thi nham ty
dong phan loai va diéu chinh cach thirc chon ciu hoi nham dat
dén muc tidu giam thiéu sy trung lp cau hoi gitra cac dé thi
nhung dam bao d6 kho tuong duong gitta cac dé thi voi nhau.

Ung dung tai cac truong hoc, phuong phap vira duoc
dé cap & trén la cach thire hién nay dang st dung tai trudng.
Viéc khai thac két qua thi cung cap cho giang vién mot cai
nhin lai vé& cach danh gia cia minh qua ngan hang dé thi.

Abstract - Currently, working out exam papers depend almost
entirely on the subjective opinions of individual faculty members or
the exam boards. Multiple test software has given test questions
mainly taken randomly from the question groups. However, in
some situations, test results from test takers might not reflect the
teacher’s opinions correctly. This research aims to use rating from
teachers and mining from test results in the past to generate new
tests with equal level of difficulty . Clustering algorithm combined
with proposed test question distribution is used in this study to mine
data of test results. The experiment implemented in Ho Chi Minh
University of Economics has reflected the result of the research.

Key words - data mining; data clustering; mining test results;
mixing test questions; quality of tests

Tinh chu quan cé thé dang hodc sai, viéc nhin nhan trén dir
liéu that trén cac ddi twong du thi khac nhau gitip nguoi ra
dé c6 nhiéu thong tin dé quyét dinh trong cac lan sau,
nhiing quyét dinh c6 sy hd trg cia may moc dé tao ra nhiing
bao c4o cho ngudi ra quyét dinh [2].

2. Phén tich va dé xuit thuit toan
2.1. Dit ligu dau vao

Buworc 1: Xay dung ngan hang cau hoi;

Burée 2: Phan nhom céu hoi theo cac phan/ chuong/ muc;

Budéc 3: Giang vién danh gia mirc d6 kho/dé (nhur vi du
o bang 3) cho tirng cau hoi trong ngan hang trén thang diém
gia tri thap phan tir 0 dén 1 (tri thire chuyén gia). Trong do
cang kho thi s6 cang nho (gan 0), cang d& thi sb cang cao
(gan 1). Tét nhién, khong nén danh gia 0 va 1 boi 18, giang
vién danh gia cau hoi rat kho khong ai tra 161 dugc, hay cau
h(:)i qqé Qé chac chan ai~ cling tra 101 dugc; thi cau hoi gé
van d€ vé ndi dung. Moi cau hoi duge mang di thi nhiéu
lan, thi sinh cia mdt lan thi nao d6 c6 the xay ra 2 truong
hop: mot 1a, danh dting; hai 1a, danh sai.

Tét ca lich st nay dugc Iuu trir lai Tur dir liéu trén ta
tinh duoc:

Téng s6 lan tra lovi ding ciu i

Ty & traloi dlng cdu hoi i = Téng s6 lan tra loi (cau §)

Gia tri nay dugc tinh tir 0 dén 1.

Qua trinh ndy goi 1 qua trinh hoc tir thuc tién, két qua
ta c6 dang nhu vi du ¢ bang 1:

Biéng 1. Vi dy vé ty 16 trd 16 diing & cdu héi

Cau hoi thr | Ty I¢ ding
1 60%
2 30%
N 25%
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2.2. Biéu dién phin cum

M&i cau hoi ci duge biéu dién thanh 1 vector mang 2
tac dong (hinh 2) 1a ( ci(x,y) ), va la 1 diém trong truc toa
do Oxy:

Tac dong 1: Tur y kién chuyén gia

Téc dong 2: Tir y kién cua cong dong

Nhu vay, n cdu hoi duge moé ta thanh cac diém giéng
nhu trén. D&t li€u thich hop cho qua trinh phan cum
(clustering). Nghién clru nay st dung thuat toan K-
means[6].Hinh 1 m6 ta cho qua trinh phan cum, tim nhiing
céu hoi gan tuong tw nhau gom thanh mot nhom (6 day 1a
tir 2 tac dong y kien chuyén gia va y kién cong dong).

Hinh 1. Biéu dién phin cum

Giai thuat xtr 1y nhu sau: trude tién né lya chon ngiu
nhién k doi tugng, moi doi twong dai dién cho mot trung
binh cum hay tdm cum. D061 vdi nhitng do6i twong con lai,
moi doi tugng s€ dugce an dinh vao mdt cum ma no giong
nhat dua trén khoang céach gitra doi tugng va trung binh
cum. Sau do s€ tinh lai trung binh cum méi cho moi cum.
Xu ly nay s€ dugc lap lai cho tdi khi ham tiéu chuan hdi tu.
Binh phuong sai s0 [6] thuong dung 1am ham tiéu chuan
hoi ty, dinh nghia nhu sau:

— vk

E= Zi:lzxeci lx — m; |>(1)

Véi k 1a s6 cum, x 1a diém trong khong gian dai dién
cho d6i tugng cho trude, mj 1a trung binh cum C; (ca X va
m; déu la da chiéu). Ta co:

Péu vao: S6 cum k va ham E c6 gié tri theo cong thirc 1.

Piu ra: Ham tiéu chuédn E dat gia tri tdi thiéu.

Thuét toan dugc mo ta bang so dd ¢ hinh 2 nhu sau:

Q Bt d3u

S8 cum k, vi tri

céc déi trgng DAUVAO

1
L ]

Tinh trong tam
\ Sai

KET QUA

Bihkhoonecich Khéng 6 d6i i
céc déi tweng dén ot PUN8 [ ce doitwong a3
cac trong tam chuyén dugic dua vao cic

cum

Két thic é

nhém

Nhém céc dsi /

tuwgng vao cac
cum

QUA TRINH XU LY

Hinh 2. So d6 cdc bude phin cum

Thuét toan dimg khi khong c6 déi twong chuyén nhom,
nhu vay ta da phan cac cau hoi thanh k cum riéng biét.
2.3. Phiin bé ciu héi sau phan cum

- Goik 12 s6 cum, trudc tién ta tim tdm cta k cum (chay
thuét toan K-means).
- Tim tam chung cta C cau hoi.
- Sap xép k cum thanh thir tw c6 khoang céach tir bé nhat
deén 16n nhat dén tdm chung cta C cau hoi.
- Véi D 1a tong so dé thi can tao ra, M 1a so cau hoi
trong 1 deé thi.
- for (d= 1 to D) do//mét vong ldp ¢ day ta xay dung
duoc 1 de
= for (i=1to M) do //mét vong lap & day ta tim
duoc 1 ciu hoi cho dé thir d
Xét cum gﬁn thir i cia tm chung, chon 1 cau
hai thoa cac yéu cau dé dua vao bo dé thir d:

o Chon ngau nhién;

o  Uutién cau khong trang cau héi da chon
trude, ¢6 thé chon lai cau d6 néu da chon
hét cau hoi trong cac lan trude);

o (€6 tong khoang cach déncac cau hoi
& i-1 1an chon truéc bé nhat.

3. Thuc nghié¢m va danh gia két qua
3.1. Mt 56 phwong phdp dinh gidg

Mbi dé thi dugc danh gi bing sy twong dong vé do
kho. Gia sir moi dé thi c6 n cau hoi, mdi cau hoi déu c6 do
khé dugc bi€u dién bang 2 vector gia trj ciia d6 kho chuyén
gia va d kho do nguoi dung dinh nghia. Biéu dién vector
ctiia mot dé thi c6 n cau nhu sau: (us, Up, Uz, Us,...Un), (€1, €2,
€3,€4,... €n) VOI

Uiz 46 kho cta cau hoi thir i do ngudi du thi quyét dinh

ei: o kho cua cau hoi thir i do chuyén gia (nguoi ra dé
thi) quyét dinh

. Su twong déng cuia 2 d@ thi duoc tinh c6 thé duge tinh

bang nhiéu phuong phap nhu: Cosine similarity, Pearson
correlation [3]. Vi du: cosin similarity

XiXiYi _ oy
VEixiEiy? |1xI[[1v1]

Vé6i dé thi 1 dwoc mé ta: x1, X2, Xa. .. Xn (X))

Véi dé thi 2 dwoc mo ta: y1, Yz, Ya... yn (Vi)

Néu sy tuong ddng nay cao (gia tri cang tién vé 1) nghia
1 d9 kho cua dé thi trong duong nhau. Phuong phap nay
6 thé dugc danh gia lai két qua sau khi qua trinh tron dé
thi hoan tat.

Céch do khoang cach giita cac vector con c6 thé thuc
hién qua cac phuong phap tinh khoang cach nhu sau:

Inner product

Cos Sim (x,y) = 2

Inner(x,y) = in yi = (x,¥)(3)

4

Pearson correlation
Yilxi = X)W — )
VEG — 0220 — ¥)?

Corr(x,y) =
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. x=xy -9
lx—x[lly — ¥
= CosSim(x— %,y — y) (4)

Céc cong thirc do khoang cach nay déu co thé duoc thuc
hién cho nghién ctru nay. Pearson dugc sir dung trong thuc
nghiém.

3.2. Thuc nghiém

Thuc nghiém dugc 1ay tir két qua cudc thi danh gia xép
loai doan vién ctiia Poan thanh nién — Hoi sinh vién truong
Pai hoc I§inh te TP.HCM. Cudc thi duogc thyc hién trong
hoc ky cu6i nam 2014 véi ngan hang 150 cau hoi va xem
nhu chi can phan loai vao 1 nhom ndi dung thi duy nhat.
Noi dung céc cau hai ve chu de kién thire Poan Hoi. Trung
binh mdi cau hoi c6 203.66 luot tra 1oi.

Két qua chay thudt toan trén ta co:

. Céc céu hoi dugce sap xép theo gid tri chuyén gia tang
dan, ta c6 phan bo cua cdng dong nhu sau (hinh 3):

0.6

0.4
—— Chuyén gia

02 ——Cong asng

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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Hinh 3. So sdnh dé khé dua y kién chuyén gia va céng dong (dd
sdp xép)

Nhan xét: nhin chung xu huéng ciia cong dong di theo
xu huéng danh gia cua chuyén gia, nhu vy dir liéu tuong
doi tot cho thir nghiém.

Két qua sau khi chay thir nghiém va chon dé thi nhu sau:

S6 cum =5, sb dé = 5, cau hoi trong 1 dé=20 (nhu giao
dién ¢ hinh 4)

Height Weight

r: 5
B.562;8.555646333333333
H 0.791304347826087;0.622907391304348
A.589285714285714:0.427663728571429
B.326886956521739:0.541924347826087

1

2:

3: A.19411764705%8824:0.255143529411765
EH A.845%238A95238A95;0.8554A595238A953

cum theo thu tu xa dan tam chung
Bat dau lay cau hoi dua vao 5 de
Hinh 4. Giao dién phian mém khi lam thue nghiém

Danh gia bang Pearson d¢ twong dong cua cac dé thi
sau khi sinh ra dugc mé ta & bang 2 va bang 3. Giita 2 dé
thi bat ky ton tai sy tuong tu nhau vé d6 kho dya trén y kién
clia chuyén gia (ngudi ra dé), hay y kién cong dong (ty 1¢
nguoi du thi tra 161 dung). GoiP(x,y) 1a d6 tuong quan gitra
dé x va dé y co gia tri [-1,1]; P(x,y) cang tién vé 1 thi do
khé cua dé x va y twong duong nhau. Néu P(x.y), P(y,z)
cang tién v& 1, thi P(x,z) cling s& tién v& 1. Gia sir P(xy)
gén 1, nhung P(y,z) lai khong gan 1, thi P(x,z) ciing khong
gan 1. Két qua duoc mé ta & bang 2 va bang 3 cho thay dé
thi dugc phat sinh bang phuong phép trong bai bao nay c6
gi4 tri Pearson rat gan 1 (16n hon 0.95) , nghia la cac dé thi
dugc sinh ra tr mo6 hinh ctia bai nghién clru nay c6 do kho
tuong dwong nhau. Vi tinh chét P(x,y) = P(y,z) nén mot
phan cua bang 2 va bang 3 dugc x6a bo.

Y kién chuyén gia
Bing 2. So sanh bang Pearson y kién chuyén gia giita cdc dé thi
Dé 1 Dé2 Dé3 Dé4 Dés
bPé 1 1 0.972208 0.976262 0.97531 0.953814
Pé2 1 0.971808 0.961304 0.98156
Dé3 1 0.984653 0.970552
Dé4 1 0.965235
Dés 1

Y kién cong dong
Biing 3. So sdnh bing Pearson ¥ kién cong dong gitta cdc dé thi

bé 1 bPé2 bPé3 bé 4 Pés
pé1 1 0.974957 0.986603 0.975203 0.983579
pé2 1 0.990853 0.984919 0.98317
pé3 1 0.978244 0.992197
Pé4 1 0.975544
bPés 1

DE cy thé hon, ta v& biéu do do kho (ty 1¢ tra 16i ding)
cua cac d¢ thi sau chay thudt toan K-means va cach chon
cau hoi sau khi phan cum nhu sau (hinh 5 va 6).

Bi€u db dd twong dong gitka cac dé thi (chuyén gia)

¢ G2 3 C4 €5 CB OT €2 CB CI0 G C12 CI3 Gi4 ©15 18 CI7 Ci8 G189 G20
pd1 péz pé3 Bd4 =—pd5

Hinh 5.Biéu do6 d¢ twong dong giita cdc dé thi (chuyén gia)

Biéu ¢ d6 trrong dng gilta cac d& thi (cdng d6ng)

€1 Cz €3 C4 ©C C6 G C8 ©C8 C10 GI1 €12 C13 C14 C15 C16 CI7 GI8 C18 C20

Bi1 pé 2 Bé3 Bd4 ==pib5

Hinh 6. Biéu do do twong dong giita cdc dé thi (cong dong)

3.3. Danh gia phwong phdp thuc hién

V& thuat toan phén cum dir liéu: Nhuoc di‘ém cua K-
means l& con rat nhay cam véi nhi€u va cac phan tir ngoai
lai trong dir li¢u [6]. Hon nita, chat lugng phan cum dit li€u
cua thuat toan K-means phu thudc nhiéu vao cac tham so
dau vao nhu: s6 cum k va k trong tdm khoi tao ban dau.
Trong truong hop cac trong tam khdi tao ban dau ma qua
1€ch so vé&i cac trong tam cum ty nhién thi két qua phan
cum cuia K-means la rat thap, nghia la cac cum dir li¢u duoc
kham pha rat 1éch so véi cac cum trong thuc té. Trén thuc
té chua c6 mét giai phap toi uu nao dé chon cac tham so
dau vao, giai phap thuong dugc sir dung nhat 1a thir nghiém
voi cac gia tri dau vao k khac nhau ro6i sau d6 chon giai
phép tot nhat. Banh gié thuat toan K-means:

U diém:

= K-means la c6 @ phtc tap tinh todn O(t.k.n) véik 1a

s0 cum, n 1a s0 lan 1dp va t 1a tong soO luong phan tur.
* K-means phan tich phan cum don gian nén c6 thé ap
dung d6i véi tap dir li¢u 16n.
= Bédo dam hoi tu sau mot qua trinh 1dp hitu han.
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Nhuwrge diém:

» K-means khong khic phuc duoc nhidu va gié tri sb
cum k phai dugc cho bdi nguoi dung.

= Chi thich hop ap dung v6i dir liéu c6 thudc tinh sO
va kham ra cac cum c6 dang hinh cau.

Sw trung lip cau héi trong dé thi:

* Néu cu hoi bj tring nhau nhiéu, nghia 1 d9 kho s&
gan nhau nhi€u, cach nay khong phai la muc tiéu
chinh cua nghién ciru nay.

= Gia sir ta tim duoc n dé thi, mdi de thi ¢6 ¢ cau hoi.
Véi thu@t toan nhu trén s€ han ché sy trung nhau
trong d¢ thi, boi cach chon dugc thyc hién trén co
s& uu tién chon cau hoi méi.

Piém manh ciia nghién ciru:

= Nghién ctru dé xuit mot phuong phap mo ta chi tiét
lay tri thirc tir chuyén gia ra dé thi khong quéa nhidu
thong tin phai cung cap, nhung du cho qué trinh
danh gia phan loai dé thi.

* Nghién ciru cling dua ra mot mo hinh phén loai cau
hdi dua trén ket qua thi tir cong dong va ket hop tri
thirc chuyén gia.

* Mot phuong phap danh gid tron dé thi cong bang
gilia cac dé thi, cac phuong phép trudc day mang
nhiéu ¥ kién chu quan, hoic khong cé su _phén bd
dya trén d6 kho ma chi dya trén phan bd ngau nhién.

Piém yéu ciia mé hinh:

* Bai thi cua thi sinh phai kha nhiéu trén mot cau hoi,
méi c6 thé danh gid cd y nghia.

=Y }(ién chuyén gia dang dugc xem xét cung voi y
kién nguoi dy thi, nhu vy chua chac da dang. Tuy
nhién, y ki€n chuyén gia c6 the thay doi quan diém
sau khi nguoi ra dé xem xét dir liéu tra vé nguoi du
thi.

Nhung yéu té khac tac dong 1én bai thi: nhu thong tin
ca nhan va hoc thirc ctia nguoi dy thi chua ducyc xem xét
trong m6 hinh ndy. Vi du: mot bai thi tiéng Anh nhu
TOEIC, TOEFL yéu cau mdt bai khao sat nho trude khi thi
sinh thuce hién bai thi. Trong d6 ho ¢ nghién ctru cac yéu
t0 anh hudng dén chat lvgng bai thi va co thé dung dé phan
loai cau hoi sau nay [4].

4. Két luan

Nghién cru nay dua ra mdt cach tiép can dua trén
phuong phép phan cum dit liéu, két qua cua qua trinh phan
cum duge chon loc dé dwa vao dé thi. Nghién ctru ciing chi
ra sy twong dong giita cac dé thi qua phuong phap do
khodng céch giita 2 vector da trinh bay & trén. Két qua ciia

phuong phap c6 thé duoc ap dung dé cach tron dé thi vira
phin b mang yéu t6 ngiu nhién vira c6 d6 kho tuong
duong giita cac dé thi.

Tuy nhién cach giai quyet trén chua giai quyét duoc
1am sao dua ra mot tiéu chuén chung cho céc tiéu chuanma
chu yeu vao kién thuc cua ngudi chuyén gia dé dua ra cac
mirc diém cho cic muc do. Két qua cua nghién ciru nay
gitip diém thi cua cong dong ¢6 xu hudng phén bb rai rac
do d9 kho duoc phan bd dong déu. Piéu nay hd trg cho qua
trinh x4c dinh ra quyét dinh dé xac dinh cac mirc dién phan
loai (kh4, gidi, trung binh, khong dat) dé dang hon.

Doéng gop ctia nghién ctru nay nhur thém mot ho trg dwa
khai trén khai thac két qua thi, c6 sy nhin nhan dénh gia tir
kién thuc cua chuyén gia (nguoi ra dé thi) va dir lidu cong
dong danh gia tir két qua tric nghiém khach quan, mot cach
tlep can dinh luong.

Thyc nghiém ciing con thiéu nhidu dir liéu va cac yéu
t0 khéc c6 thé anh hudng dén két qua thi. Dé c6 dugc dir
lidu cong dong du 16n dé gitp qua trinh dénh gia c6 y nghia
hon ciing 1a diéu kho khan. Ban dau hé thong sé& chay véi
dir liéu chuyén gia hoan toan, sau mot thoi gian dir li€u
cong ddng co nhiéu s& két hop véi dit lidu chuyén gia dé
danh gia. Ngudi ra dé sau khi c6 két qua thi s& nhin nhén
lai cach dénh gia cia minh dé xem xét ¢6 qua chii quan khi
dua ra quyét dinh ban du hay khong. Tir d6 hé théng dwoc
diéu chinh va hoc cach 1am méi lién tuc.

Nghién ciru c6 thé duoc mé rong bang cach tang giam
d6 kho cua dé thi bang cach phan bd khong déu vao cac
cum sau khi phan hoach. Tuy nhién cach 1am nay can danh
gi4 lai viéc phén loai nhu thé nao va cAn mot phuong phép
danh gia khac.
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