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TOM TAT: Bai viet trinh bay viec sd dung logic md di dd doan J j^ '^"^^^ ^^J^^ 
sinh vien nham giup giing vien ddng ldp cd cO sd dUa '^f^'^ .^ J 
su pham phu hop di nang eao chat luang day va hoc. Mo hmh ^^J\^ 9'f^ 
nhan hai bien dau vao la diSm kiim tra giQa ki va so b,^"'^'''^^'^"f^^' 
hoe sau nda thdi gian hoc tap. Cac biin dUOc md hoa thanh ba 'ridcd&ai/a 
vao md hinh suy didn vdi ehi sau luat suy djn. ^ ' ^ ^ / ^ ^ ' ' ' ' ' / f J f ^ . f " ? 
md hinh duoc so sanh vdi diim thi thde ti di danh gid dg chmh xae cua rng 
hinh. Vdi dO lieu 86 sinh vien hoc mdn Toan rdi rac tai ^ t fn f i f Oa' "f^^l' 
Thanh phdHS Chf Minh. mo hinh eho dd chfnh xae 79.9% ti/dng dong vOi 
cae nghidn cdu trudc sd dung nhieu bien va nhieu luat hOn. 

MS KHOA: Di( tfoan; logic m6; phKdng phap ffanh gid; phiidng phap gi^ng day; suy dien 

mfl. 

* Nhan bai 12/12/2019 -> Nhan ket qu3 phan bien va chlnh sila 26/1/2020 -> Duyet dang 25/02/2020. 

1 . Dat van de 
Viec dam bao chat lugng giang day luon la dieu duoc 

quan tam khong chi ciia sinh vien (SV), nha truong ma 
tnroc hgt la ciia ban than giao vien dung lop. Hieu qua cua 
hoat dpng nay phan nao duoc phan anh boi ket qua thi het 
mon Clia SV trong diSu kien khach quan nhat. Danh gia sam 
kha nang hpc tap cua SV mot each hieu qua giup nguoi day 
som CO nhung tac dpng phii hgp den cac doi tugng SV khae 
nhau nham nang cao chat Iupng day va hpc. Cac nghien 
ciiu gan day dimg nhieu bien va diing nhieu phucmg phap 
khae nhau trong khai pha du lieu va hgc may de danh gia 
nang luc ciia SV (Rush, 2008). Trong cac nghien cim nay, 
nhiiu thong tin co Xhk dupc diing de du doan ket qua hgc 
tap cua SV nhu thong qua diem qua trinh hay dilm giua ki, 
thu nhap ciia phu huynh, gioi tinh, loai hinh hgc tap a ph6 
thong. 

Sau khi tap mo dugc giai thieu bai Zadeh lan dau tien 
nam 1965, cac mo hinh suy dian ma cung da ra doi va da co 
nhi4u ung dung trong khoa hoc kT thuat nhu dieu khien mo, 
ra quySt dinh trong kinh doanh (George J. Klir & Bo Yuan, 
1995). Mpt s6 nghien cim da dimg logic ma d6 du doan 
ket qua hpc tap cua SV va dat dugc mgt s6 ket qua nhat 
dinh nhu cua Yildiz (2013), Rao D. H. (2017) cimg cpng 
su. Trong do, nghien ciiu cua Yildiz va cac cpng su (2013) 
da dung he chuyen gia mo de xep loai SV trong nam hgc 
va dat kSt qua vdi dp chinh xae 78% tren 218 SV hgc true 
tuygn. Nhom tac gia sir dung nam biSn dau vao, ma hoa m6i 
bien voi nam muc va su dung 51 luat suy diln. Trong mo 
hinh tuang tir, chiing toi chi sir dung hai biSn dau vao de 
phi] hgp vai dii lieu thuc tg ciia SV tai Tmong Dai hgc FPT 
Thanh ph6 H6 Chi Minh. Vcri viec SV phai co mat o lop toi 
thigu 80% thdi gian hgc tap mot mon hpc (d6ng nghia SV 
dugc phep v5ng mat t6i da 20% sd budi hgc tren ldp) ciing 
vdi khdi lugng kiSn thiic han lam tuong doi nhieu d moi 
trudng dai hgc, SV nghi hgc nhigu phSn ldn dupc du doan 

cd kat qua thi khdng tdt. Tai Tnrdng Dai hpc FPT, SV hpc 
mdi mdn hpc vdi thcri lugng 30 slot (mdi slot 90 phut). Do 
dd, SV dupc phep nghi tdi da 6 slot mdi mon hgc. Trong bai 
nay, nguai vigt chpn bign diu vao d̂ u tien la sd slot SV da 
nghi. Bign dSu vao cdn lai la digm trung binh hai bai quiz 
(trac nghiem tren he thdng 1ms ciia nha truang) dau tien. 
DSu ra cua md hinh la digm thi du doan cua SV. Viec chi 
dung hai biln ddu vao giiip loai bd mgt mgt so khd khan 
nhit dinh mh mat thu thap sd lieu ciing nhu xay dung cac 
luat suy diln (nhd vao cac chuyen gia). Ket qua dat dugc 
tuong ddng vdi cac nghign cihi trudc dd vg dd chinh xae 
trong khi sd bign dau vao cilng nhu sd luat suy dien dugc sir 
dung it hon rat nhigu. 

2 . N o i d u n g n g h i e n ciiTu 

2 . 1 . Tap mcl va suy dien suf dung iogic mcf 

Ngdn ngii tu nhign hang ngay chiia dung nhieu tir mang 
thdng tin thigu chinh xae va mo hd, hoae mo nhat. Ching 
han, "rat gidi" la mgt khai niem md, do khdng mang thong 
tm chinh xae vg dilm sd, "r^t gidi" cd th8 la 9 hoae 10 trong 
thang digm 10. Khai niem tap md do Zadeh (1965) dua ra 
nham muc dich thao tac va nit ra nhiing suy luan tii cac 
thdng tin thilu chSc ehan. Cd thi bigu diln khai niem "r§t 
gidi" bang do thi ciia ham thanh vign tihu Hinh 1. Trong 
do, neu diem sd tir 8.5 din 10 thi ndi "rat gidi" la hoan toan 
diing (100%) tuang img vdi gia tri 1 ciia ham thanh vien. 
Vdl 8 dilm tren thang digm 10, gia tri ham thanh vign (gia 
tri a trong hinh) la 0.857 hay ta ndi day la digm s6 "rlt gidi" 
vdl do dung dan 85.7%). Tuong tu, neu diem sd la 5 trd 
xudng thi ham thanh vien cd gia tri 0, tiic hoan toan khdng 
chinh xae khi ndi digm 5 trd xuong la "rat gidi". 

Tap md A trong U dugc dinh nghia la mgt ham sd xae 
dinh tren U va nhan gia tri trong tap [0, 1]. Ham sd nay 
dugc gpi la ham thanh vign, va gia tri cua ham t̂ i mgf v 
thupe U cho bilt miic dp nhilu hay it x thuoc vg A.. Digni 
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x la "rlt gidi" la mgt phat bigu md ma dp chinh xae (hay Phan tich thong ke tren tap du lieu cho cac thdng tin CCT 
phan tram diing) bang gia tri ham th^nh vien cd dugc tai ban cho o Bang 2. 
diem sd x. 

Tir dinh nghia cho thdy, M thi ham thanh vien cua tap mo BJ„J 2; cao thong ke ci b^n cua dB lr§u nghien Clju 
CO the cd dting bat ki thay vi co dang hinh thang nhu vi du 
tren (xem Hinh 1). 

g 1: Cau true id lieu nghien cd'u 

So slot nghi sau Kiem Ira giiWii (Qui! 1 OitmlhiOW) 
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De su dung logic md lam md hinh dir doan, cac bien lien 
quan dugc md hda thanh ba mite vdi cac ham thanh vien 
nhu Hinh 2. Theo do, diem giira ki (giuaki) 5 dugc xem la 
vira (vua) vdi dd chinh xae 100%, 0%i la nhd (nho) va 0%o la 
Idn (Ion) trong khi vdi diem giua ki 2.5 thi 50%o nhd, 50%> 
vira va 0% ldn. 

Hinh 1: Hdm thdnh vien mo td diem sd "rdt gidi" 

Ngudi ta ciJng xiy dung cac ph^p toan tren cac t^p md 
tuong ttr nhu cac tap hgp thdng thudng (Timothy, 2010). 
Trgn tap md, cac phep toan hgp, giao, bii, keo theo dang 
neu-thi dugc xay dung d mirc do tdng quat ban ma d dd 
tip hgp thdng thudng ciing chinh la mgt tap md vdi ham 
thanh vien dac biet. Nghien ciiu nay sir dung cac luat suy 
dien dang "neu x la A va y la B, thi z la C" trong dd cac 
phat bigu "x la A", "y la B" va "z la C" dgu la cac phat bieu 
md gan lien vdi cac tip hgp md nao do. De xay dung he 
suy diln md chiing tdi sii dung ngdn ngii R vdi gdi lenh 
sets (David Meyer, Kurt Homik, Christian Buchta, 2017). 
Cac ngdn ngix khae ciing cd the dugc sii dung thay thg nhu 
Python hay Matlab. 

2.2. Off lieu khao sat va cac luat suy dien mcf 
Vdi chua tdi 30 SV mdt ldp hgc, thong tin vl s6 slot nghi 

va diem giua ki cua 4 ldp hpc mdn toan rdi rac (MADlOl) 
dupc thu thap vdi tdng sd 86 SV sau khi da loai bd cac dir 
lî u khuylt. Dii lieu nghien ciru vai 86 SV, quan sat liic nay 
dugc ghi nhan cd cau tnic nhu d Bing 1. 

0 2 4 6 S 10 

Hinh 2 • Cdc hdm thdnh vien 

Ngoai ra, mpt sd luat suy dien d dang "Neu - Thi" dugc sir 
dung dg tinh toan gia tri dau ra theo md hinh md ta d Hinh 
3. Dua vao kinli nghiem diing ldp ciia ngudi viet cilng nhu 
tham khao y kien cac chuyen gia trong ITnh virc giao due, 6 
luat suy diln nhu Bang 3 dugc su dung. Yildiz (2013) trong 
cdng trinh ciia minh cCing chi ra rang viec xay dirag cac luat 
suy diln dua vao kiln thiic cac chuyen gia cd kinh nghiem 
gdp phSn lam giam sai sd du doan ciia he thdng. Cd the hieu 
cac luat 1 nhu sau: Ngu dilm giua ki ldn va sd ngay nghi 
hpc la khdng nhilu thi diem thi cua SV duac rad hinh du 
doan la cao (xem Bang 3). 
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Hinh 3: Cdu true cua md hinh suy dien bang logic md 

Bang 3: Cac luat suy dien 
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Ket qua thuc nghiem: 
Sir dung md hinh ta cd thg du doan digm thi ciia mdt SV 

cd digm kiem tra giiia ki 6.5 va sd slot nghi hpc la 3. Ham 
thanh vien md ta digm thi cua SV nay dupc cho nhu d Hinh 
4. Md hinh cilng cho kgt qua du doan SV se dat khoang 5.23 
trong ki thi cudi khda. Kgt qua thuc nghiem tren tap dS lieu 
86 SV cho do chinh xae 79.9%i thdng qua viec tinh sai sd 
ciia md hinh. Diem thi ban dau cd gia trj md, sau duoc tinh 
toan thanh gia tri thirc de trd thanh diem thi du doan ciia 
SV. Sai sd tuang ddi ciia timg trudng hgp dugc tinh theo 
cdng thiic: 

jdiem thi du-doan — diem thi thae te\ 
diem thi thae te 

Sai sd Clia md hinh ciing chinh la trung binh sai sd tuong 
ddi Clia tat ca cac trudng hgp (xem Hinh 4) va dugc tinh 
tbeo cdng thirc: 

-1-
n4-i 

Trong do: 
n: tdng sd SV, 

jtj: digm thi dir doan ciia SV i, 

xj. dilm thi thuc te cua SV i. 

B^ng 4: Mpt so ket qua diT doan cung vcli sai sd tUdng doi 
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Hinh 4: Hdm thdnh vien md td diim thi cua SV nghi 3 slot 
vd CO diem giUa ki 6.5 
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2.4. Han che cua nghien ciHu va dif kien nghien eu'U tiep theo 
Viec chi dat dugc dp chinh xae gan 80% cho th% viec 

dimg logic md chua that su hieu qua so vdi danh gia thdng 
thudng cua cac giao vien giau kinh nghiem diing ldp. Ngoai 
ra, viec chon cac khoang chia miic (Vi du, dilm cao la 8 
den 10, thap la 0 dgn 4) cho cac biln ciing anh hudng din 
do chinh xae ciia md hmh. Tiln hanh thir nhilu ham thanh 
vien khae nhau tuang img nhilu khoang chia khae nhau ddi 
hdi njiieu cdng siic. Trong tuong lai, cac tac gia se ap dung 
thuat toan phat sinh md (genetic fuzzy) dg tim khoang chia 
tdi uu nham giam sai sd du doan din miic thSp nhdt. 

3. Ket luan 
Logic cd the dugc van dung vao bai toan du doan kit qua 

thi ket thuc hpc phSn cua SV ngay tai thdi dilm SV hoan 
thanh dugc nira thdi gian hpc tap vdi dp chinh xae x4p xi 
80%i. Md hinh duac su dung tuang ddi dem gian vdi chi hai 
bien dau vao la digm giiia ki va sd budi nghi hoc cua SV 
cimg vdi mpt sd rat it cac luat suy dien md duoc dua ra vdi 
y kiln chuyen gia. Tir gdc do su pham, giang vien diing ldp 
cd thg tham khao ket qua du doan de dua ra cac tac done 
thich hgp trong qua trinh giang day nhlm nang cao chit 
lugne dav va hoc. 
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USING FUZZY LOGIC TO PREDICT STUDENTS' MARKS ON FINAL EXAM 
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ABSTRACT: The goal of this paper is to present a fuzzy rule-based model 
to predict students' marks on the final exam so that teachers can give 
appropriate pedagogical guidelines to their students in order to improve the 
quality of teaching and learning. The input variables of the model are students' 
marks on mid-term test and the number of absent slots after the first half of 
a semester After the fuzzification phase, three-level variables will be put into 
the fuzzy inference model which has only six rules. Accuracy of the model is 
calculated by comparing predicted marks and actual marks of all students in 
the data. Based on data of 86 students studying discrete mathematics at FPT 
University, the model gave 79.9% accuracy similar to previous research using 
more variables and more rules. 

KEYWORDS: Prediction; fuzzy logic; evaluation methods; teaching methods; fuzzy inference. 
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