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TOMTAT: Bai viét trinh bay vigc st dung logic m& dé du dodn két quli cm‘l, 2:"3
sinh vién nhdm gitp gidng vién dung I6p ¢6 co s6 dua 12 nhdng v /g
s pham phis hop dé néng cao chét Ivang oay va hoo. MO hinh Z ghl
nhan hai bién dau vao la diém kiém tra gida ki va sé budi sinh Vi :51';9"
hoc sau nia thdi gian hoc tap. Cac bién dudc m& hoa thanh ba muc - a
vao moé hinh suy dién vdi chi sau luat suy dlen Diém thi khi tinh todn ng
m6 hinh dugc so sdnh véi dim thi thuc € dé danh gi4 dé chinh xéc cta m
hinh. Vi d@ liéu 86 sinh vién hoc mon Toan ral rac tai Trudng Bai hoc FPT
Thanh ph6 HE Chi Minh, mé hinh cho dé chinh xdc 79. 9% tuadng déng voi
cdc nghién ciu trude sl dung nhiéu bién va nhiéu ludt hon.

TU KHOA: Dy don; lagic md; phuong phap danh gis; phudng phap giang day; suy dién

mi.

5 Nnan b 12/12/2019 > Nhin két qud phin bién vi chinh sia 26/1/2020 = Duyét dang 26/02/2020.

1. D4t vdn dé

Vigc dam bao chit lugng giang day luén 13 diéu duoc
quan tdm khéng chi clGa sinh vién (SV), nha truémg ma
trude hét 13 cita ban than giso vién dimg 16p. Hiéu qua ca
hoat déng nay phan nao dugc phan 4nh bét két qua thi hét
mbn cia SV trong diéu kién khich quan nhat. Danh gid sém
kha niing hoc tdp ciia SV mét cach hi¢u qué givip ngusi day
sém cb nhl‘mg tac dong pbﬁ hop dén cac dbi twong SV khac
nhau nhﬁm ning cao chét Iu(mg day va hoc Cac nghién
ciru gin day ding nhiéu bién va ding nhidu phuong phép
khéc nhau trong khai pha di liéu va hoc may dé danh gia
nling lyc cia SV (Rusli, 2008). Trong cdc nghién ciru nay,
nhiéu thdng tin cd thé dugc ding dé du doan két qua hoc
14p cia SV nhu théng qua diém qué trinh hay diém giga ki,
thu nhip cua phu huynh, gidi tinh, loar hinh hoc tip & phé
théng.

Sau khi 1ap m& dugc gioi thidu boi Zadeh 13n dau tién
niim 1965, cic md hinh suy dién mé ciing da ra ddi va 81 co
nhiéu ung dung trong khoa hoc ki thudt nbur diéu khién mé,
ra quyét dinh trong kinh doanh (George J. Klir & Bo Yuan,
1995) Mot s6 nghién ctru da ding logic mU ¢ du dodn
két qua hoc tap ciia SV va dat duge mt sd két qué ohit
dinh nhu coa Yildiz (2013), Rao D. H. (2017) cing cdng
sy. Trong d6, nghién ciru cua Yildiz va cac cong sy (20]3)
da dung hé chuyén gia mo dé xép logi SV trong nim hoc
va dat két qua véi do chinh xic 78% trén 218 SV hoc truc
ruycn Nhém tac gia sir dung nim bién dau vao, m héa mdi
bién véi nam mirc va s dung 51 luat suy diér Trong mé
hinh tuong ty, ching 16i chi sir dung hai bién dau vao dé
ph hop véi dir lidu thye 1é cua SV tai Trudng Pai hoc FPT
Thanh phé HS Chi Migh. Véi viée SV phai c6 mét & 16p t6i
thidu 80% 1)\01 gian hoc tdp mot mon hoc (dcng nghia SV
duge phep ving mat 16i da 20% sé budi hoc trén lo-p) cing
véi khdi luong kién thic han lam trong d6i nhiéu & moi
trrdmg dai hoc, SV nghi hoe nhiéu phan 1én duge dy doan
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6 két qua thi khéng tét. Tar Truong Dai hoc FPT, SV hoc
mbi mén hoc véi that luqng 30 slot (mm slot 90 phit). Do
40, SV duge phep nghi té1 da 6 slot mdi mén boc. Trong bai
nay, ngum viét chon bién diu vao diu tién 1a s6 slot SV da
nghi. Bién dau vao con lgi 1 iém trung binh bai bai quiz
(triic nghi¢m trén hé théng ms cua nha truomg) dau tieu.
Phu ra ciia mé hinh 12 diém thi dy doan ciia SV. Viée chi
dnng hai bxen diu vio gitp loax b6 mét mét sb khé khan
nhat dinh mé mit thu thip sé li¢u ciing nhu xdy dung céc
luat suy dién (nho vao céc chuyén gia). Ket qua dat dugc
tuong dong véi cde nghién clu trude d6 vé d6 chinh xdc
trong khi sé bién diu vao cling nhu sb luat suy dién duge sir
dung it hon rét nhiéu.

2. Noi dung nghién cuu

2.1. Tap md va suy dién st dung logic ms

Ngn ogir ty nhién hang ngay chira dung nhiéu tir mang
thong tin thiéu chinh xac va mo hé, hodic mdy nhat. Chdng
han, “rat g,lc‘n" 12 mét khai mem mg, do khéng mang théng
tin chinh xdc vé diém 6, “rt 211" cothé 12 9 hoac 10 trong
thang didm 10, Khai ni¢m t4p m& do Zadeh (1965) da ra
nhim myc dich thao thc va it ra nh\mg suy lufn tr cic
théng tin thidu chc chin. C6 thé bidu dién Khai niém “rt
gioi" b&ng aé thi cba him thagh vién nhu Hinh 1. Trong
6, néu diém s tir 8.5 dén 10 thi ndi “rit £16i” 14 hoan toan
dung (100%) tuong img véi gia tri | cia him thanh vién.
Vér 8 diém trén thang diém 10, gid tri ham tbanh vién (glé
frj atrong hmh) 130,857 hay ta néi day la didm s “rét gidi”
vcn d6 ding din 85.7%. Tuong tw, néu diém s6 a5 o
xudng thi ham thanh vién c6 81d tri 0, tire hodn togm khang
chinh xac khi néi diém 5 tro xudng la * ‘rat 2idi",

Tap mo A trong U duge dinh nghia 1a mét hap, sD x4c
dinh trén U va nhén gia tri trong tap [0, 1. Ham g4 sé nay
duge goi la ham thaoh vién, va gid tri cila ham ta; m;
thude U cho biét mirc d§ nhiéu hay it x thuge vé 5 Pidm
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x 12 “rdt gi6i” 1a mt phét biéu my ma do chinh x4c (hay
phdn trim ding) bing gi4 tri ham thanh vién c6 duge tai
diém sb x.

Tir dinh nghia cho thiy, 44 thi him thanh vién ctia tip mé&
¢6 thé c6 dang bAt ki thay vi c6 dang hinh thang nhur vi du
trén (xem Hinb 1).

Hinh 1: Hom thanh vién mé 16 diém sé "rét gioi”

Ngudi ta ciing xdy dyng cic phép toan trén cic tip md
twong ty nhu cic tap hop théng thuomg (Timothy, 2010).
Trén tip md, cic phép toan hop, giao, by, kéo theo dang
néu-thl duge x8y dung & mirc do léng quat hon ma ¢ d6
t3p hop thong thudmg ciing chinh 12 mét t3p md voi ham
thanh vién dic biét. Nghién ciru nay st dung céc lujt suy
di&n dang “néu x 12 A va y 14 B, thi z 1a C” trong d6 cac
phét bién “x 1A A”, “y 1a B” va “z 1a C" déu 12 cac phat bidu
mér gin Jién v6i cic tip hop md nao do. P& xfy dyng hé
suy dién m& ching t6i st dung ngdn ngr R voi goi 1énh
sets (David Meyer, Kurt Hornik, Christian Buchta, 2017).
Céc ngbn ngir khac ciing c6 thé duge sit dung thay thé ahur
Python hay Matlab.

2.2, Did ligu khao sat va cac Iuat suy dién mg

Vi chua 6i 30 SV mét 16p hoc, thong tin vé s8 slot nghi
va diém gitra ki ctia 4 16p hoc mén toan roi rac (MADI01)
dugc thu thap voi lfmg sb 86 SV sau khi da loai bd cac dix
liéu khuyét. Dir liéu nghién ctru véi 86 SV, quan sét lic nay
durge ghi nhin ¢6 cu tric nhw & Bang 1.

Bang 1: Cau triic dit ligu nghién cdu

N

Diém thi (thi)

Y

3 65 5
1 6.2 58
5 59 48
5 7 5
1 53 5.8
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Phin tich théng ké trén tip dix liéu cho cac thdng tin cor
ban cho ¢ Bang 2.

Bang 2: C4c thang ké cd ban cda dif lidu nghién ciu

RN - nghi givaki thi
Nhé nhat 0 2.90 270
Trung vi 2 715 5.60
Trung binh 2.36 6.85 5.79
Ldn nhat 6 9.50 9.80
D9 lech chudn 2.01 1.58 1.63

Dé sir dung logic mé& 1am mé hinh dy Goan, c4c bién lién
quan dugc md héa thanh ba mirc vé1 cac ham thanh vién
nhu Hinh 2. Theo dé, diém gitra ki (giuaki) 5 dugc xem la
vira (vua) vdi d6 chinh xsc 100%, 0% i nho (nho) va 0% la
16n (lon) trong khi véi diém giira ki 2.5 thi 50% nhd, 50%
vira va 0% Iém.
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Hinh 2- Cdc ham thanh vién

Ngoai ra, mt s6 lujt suy didn & dang “Néu - Thi” duge s
dung dé tinh toan gi4 trj diu ra theo md hinh mé ta ¢ Hinh
3. Dua vao kinh nghiém dimg 1op cua ngudi viét cing nhu
tham khéo ¥ kién cdc chuyén gia trong linh vuc gido dyc, 6
luat suy dién nhu Bang 3 dugc sir dung. Yildiz (2013) trong
cbng trinh cua minh ciing chi ra rang viéc xay dyng céc ludt
suy dién dya vao kién thirc c4c chuyén gia cd kinh nghiém
26p phin 1am giam sai s6 du dodn ctia hé thong. C6 thé hiéu
céc ludt | nhu sau: Néu diém gitta ki 16n va 56 ngay nghi
hoc 1a khéng nhidu thi diém thi cia SV duoc mé hinh dy
doén la cao (xem Bang 3).
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Dém gida ki
i M0 hoa do
56 ngiy ngh hoc hién
Lujt suy dién

Hinh 3: Céu nic ciia mé hinh suy dién béng logic mo

Diém thi

Bang 3: Cac luat suy dién

NéJu Va néu Thi dy doan
giem gila ki s0 ngay nghi hoc ~ digm thi
1 Lén Khong nhiéu Cao
2 Lén Nhiéu Trung binh
3 Vila Nhiéu Thip
4 Nho it Trung binh
5 Nhd Khdng it Thip
6 Vita Khong nhiéy Trung binh

Két qua thyc nghiém:

Sir dyng mé hinh ta c6 thé dy doan diém thi ciia mdt SV
6 diém kiém tra giira ki 6.5 va 56 slot nghi hoc 1a 3. Ham
thanh vién mé ta diém thi ciia SV nay dugc cho nhu & Hinh
4. M6 hinh ciing cho két qua dy dodn SV s& dat khoang 5.23
trong ki thi cudi khéa. Két qua thye nghiém trén 1ap di ligu
86 SV cho d¢ chinh xac 79.9% théng qua viéc tinh sai )
ciia mé hinh. Piém thi ban du c6 g tri md, sau duoc tinh
todn thanh gid trj thic dé tré thanh diém thi du doan cva
SV, Sai sb tuong déi cia timg truomg hop duge tinh theo
cong thire: )

|@iém thi dw doan — diém thi thuc té|
@iém thi thye t&

Sai s6 ciia md hinh ciing chinh 14 trung binh sai s6 rwong
dd1 cua tit ca cée trong hop (xem Hinh 4) va dugce tinh
theo cdng thirc:

15 bxf - xl
i
Trong dé: n: léng sd SV,

x{:diém thy dy dodn cia SV i,
x;. diém thi thyc té cha SV 1.

Bang 4: Mt 5§ ket qua dy dodn cing véi sai S8 tuong dgi

TT nght givaki  thi Dy dodnthi  Sai sd fudng ddi
13 6.5 5 5.28 0.046
2 1 6.2 58 5.14 0.112
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Hinh 4: Ham thanh vién mé 1a diém thi cia SY nghi 3 slot
vé c6 diém giiza ki 6.5

givaki  thi Dy doanthi  Sai 53 twdng
3 5 5.9 48 399 0.169
4 5 7 5 4.45 0.110
5 1 53 58 501 0.136

2.4, Han ché cia nghién cdu va dy kién nghién ciu tigp theo

Viée chi dat duge d§ chinh xac gin 80% cho thiy viéc
dung logic m& chua thét sy hiéu qua so véi danh gi4 théng
thudng cba céc gido vién giau kinh nghiém dimg 16p. Ngoai
ra, viée chon cic khodng chia mirc (Vi dy, diém cao 12 8
dén 10, thip 1a 0 dén 4) cho cic bién ciing anh huong dén
46 chinh x4c cia mé hinb. Tién hanh thir nhiéu him thanh
vién khfxc shau twong img nhiéu khodng chia khic nhau dai
hoi nhiéu céng sire. Trong twomg lai, cic tac gia s& ap dung
thudt todn phat sinh mo (genetic fuzzy) dé tim khoang chia
181 tru nham gidm sai s§ dy doan dén murc thAp nhét.

3. K&t luan

Logic c6 thé duge vin dyng vao bai todn dy dodn kit qud
thi ket thie hoc phén clha SV ngay tai théi diém SV hoan
thénh duge nira théi gian hoc tip véi d6 chinh x4c xap xi
80%. Mg hinh duoc sir dung twong d6i don gian véi chi hai
bien dau vao 14 diém gifra ki va s budi nghj hoc cta SV
cing véi mot s vt it cdc lut suy dién m& duoc dug ra véi
y kién chuyén gia. Tir géc do su pham, gidng vien dimg 16p
¢6 thé tham khao két qua du doén dé dua ra cac 3¢ déng
thich hp trong qua trinh gidng day nhim nng caq eha,
lurgne 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 mode!
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 ter. After the fuzzification phase, thi 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 simllar to previous research using
more variables and more rules.

KEYWORDS: Prediction; fuzzy lopic; evalualion methods; teaching methods; fuzzy inference.
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