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Mg dau
1 Ly do chon dé tai

Cuoc cach mang cong nghiép lan thi tu hay con goi 1a cuoc cach mang s6 dién ra tir
dau thé k¥ XXI. Dac trung clia cudc cach mang cong nghiép lan nay la sé ngay cang pho
bién tri thong minh nhan tao vd may moc tir dong hoéa, dem lai sy két hop gitta he thong
4o va thuyc té. Cudc cdch mang nay tac dong manh mé dén nhiéu linh vire, nhiéu khia
canh trong doi séng xa hoi, trong d6 diic biet khong thé thiéu mot ngudn nhan lic chat
luong cao; ma nguon nhan Iiyc lai 14 d6i tuong tryc tiép clia gido duc — dao tao.

Trong gido duc, cuoc cach mang s6 dem dén nhiéu tng dung da dang trong nha
trudng, chang han céac ting dung phuc vu hoc tap di dong (Tuan et al., 2020), chatbot
trén cac nén tang mang xa hoi (Fang & Bjering, 2019; Hoang Ditc Thinh, 2011; Hsu &
Ching, 2012)... Theo xu huéng nay, cdc he thong thong minh, mot phan clia cong nghe
Tri tué nhan tao ting budce dudc tiép can va ap dung, dién hinh la cac hé théng day hoc
thong minh, trg gidng (Goel & Polepeddi, 2016), nhan dang hinh anh va chit viét (Szeto
et al., 2020). ..

Tai Viet Nam, linh viic AI da dude nghién citu va tng dung trén maot s6 linh vue
nhu thong tin — truyéen thong, y té, du lich... tuy nhién van chiém mot ti trong rat nho,
tham chi con chua duge cac doanh nghiép that sy quan tam. Hon nita, viéc phat trién cac
san pham Al cho gido duc van la mot bai toan kho, thé hien qua s6 luong han ché céc
cong trinh nghién cttu vé Al trong gido duc va da s6 1a nghién ciu 1y luan.

Bén canh d6, cac nén tdng mang xa hoi ngay cang phét trién va pho bién, dac biet
la v6i hoc sinh pho thong. Day 1a mot moi truong tét dé hd trg qué trinh tu hoc clia hoc
sinh, cu thé la cung cap tai lieu bo sung, bai tap vé nha... Song van chua duge khai thac
triet dé va ding muic.

Trong chuong trinh Todn phd thong, chuong T6 hgp — Xéc suat (Toan 11) c6 nhidu
ing dung quan trong va c6 nhiéu mang kién thitc mang tinh han lam, kh6 nam bat. Trong
khi nang Iic tiép can Toan hoc & cac hoc sinh thuong khong dong déu nhau, doi héi
phuong phap tiép can khac nhau ¢ ting em. Tuy nhién, trong cac 16p hoc thuyc té, mot
gido vien thuong phai quan 1y 30 — 40 hoc sinh, tao ra syt bat kha thi trong viéc nim bat
kip thoi mitc do tiép nhan kién thic cla ting em.

Xudt phat tit nhitng 1y do trén, toi chon dé tai nghien ciu "Bwde dau ing dung
Tri tué nhan tao vao ddnh gid két qud hoc tap Todn: Mot nghién cdu thuc
nghiém vé chatbot trong Chuwong Té hop — Xdc sudt lop 11".

2 Muc tiéu nghién ctu

Muc tiéu ctia luan van nay 1a xay dung mot mdy ¢ro chuyén (chatbot) trén nén tang
mang xa hoi Facebook, trong dé cung cap cac cau héi trac nghiem, duge tu dong phan bd
theo nang lyc hoc tap ctia hoc sinh, stt dung vao phan bai tap vé nha.
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Nhiém vu nghién ctu
Luan van thyc hién nhitng nhiém vu sau:

(1) Tim hiéu vai tro va cac tng dung ctia Al néi chung va gido duc noi riéng.

(2) Tim hiéu Iy thuyét danh gia v do luong trong gido duc, cu thé 1a 1y thuyét tng

déap cau héi (IRT).

(3) Xay dung thuat todn danh gié va giao thic (API) xit 1y thong tin.
(4) Thiét ké mot AT Chatbot trén nén tang Facebook.
(5) Van dung AI Chatbot vao déanh gia nang luc hoc sinh.

(6) Thuc nghiem Su pham dé danh gid tinh kha thi va xac dinh wu nhuge diém khi

st dung Al Chatbot trong danh gia.

4

5.1.

5.2.

5.3.

5.4.

Pb6i tuong va pham vi nghién ciu

(1) Chatbot trén nén tang Facebook trong gido duc.
(2) Hoc sinh Trung hoc pho thong.

(3) Chuong trinh va Séch gido khoa Toan 11.

Phuong phap nghién citu

Phuong phap nghién ctiu ly luan

Nghién citu cac tai lieu vé 1y luan day hoc, 1y thuyét do luong trong gido duc va ting
dung cong nghé trong giao duc noéi chung va Al ndi riéng.

Phuong phap thuc nghiém

Tit cac nghién ciiu 1y luan, sit dung cac cong cu dé thiét ké Chatbot trén nén tang
Facebook.

Phuong phap diéu tra, quan sat

Tién hanh thiyc nghiém va thu thap thong tin tit phiéu khio sat vé ¥ kién ctia gido
vién ve viéc ap dung Chatbot trong gidao duc.

Phuong phap théng ké Toan hoc

Phan tich dinh tinh, dinh luong, tit d6 rit ra két luan vé tinh kha thi cling nhu
uu/nhuge diém ciia nén tang Chatbot.



Chuong 1
Co sd 1y luan

1.1 Tri tué nhan tao

Ngay nay, Tri tué nhan tao (Artificial Intelligence — AI) dang gép phan thay ddi sau
sdc nhiéu khia canh clia cugc séng, dan trd thanh mot yéu td quan trong trong hoat dong
muon mau muon vé ciia nhan loai. Nhiéu biic tranh vé tuong lai xan lan do Al mang t6i
cho loai nguoi da duge khic hoa.

1.1.1 Dinh nghia

Khéi niem vé Al ¢6 thé duge nhin nhan theo nhiéu cach khac nhau, chuwa c¢6 dinh
nghia nao duge thita nhan chung. Trén thé giéi hién c6 nhiéu dinh nghia vé tri tué nhan
tao, trong d6 Nguyén Thanh Thiy et al. (2018) dua ra 03 dinh nghia noi bat:

e Al la tu dong hoa cac hoat dong phit hgp véi suy nghi con ngudi, chang han cac
hoat dong ra quyét dinh, gidi bai toan... (Bellman, 1978).

e AI I khoa hoc nghién cttu xem lam thé ndo dé méy tinh c6 thé thuc hién nhiing
cong viéc ma hién con nguoi con lam t6t hon may tinh (Rich & Knight, 1991).

e Al la linh vuc nghién citu cac tinh toan dé méy c6 thé nhan thic, lap luan va tac
dong (Salin & Winston, 1992).

Mbi khai niem, dinh nghia déu cé diém ding rieng, nhung dé don gian ta c6 thé hicu
AT 1a mot nganh khoa hoc may tinh. N6 xay dung trén mot nén tang 1y thuyét viing chac
va c6 thé ing dung trong viéc tu dong héa céc hanh vi thong minh ciia may tinh; gitp
may tinh ¢6 duge nhitng trf tué clia con ngudi nhu: biét suy nghi va lap luan dé giai quyét
van deé, biét giao tiép do hiéu ngon ngi, tiéng néi, biét hoc va tu thich nghi.

1.1.2 Thuc trang nghién ctiu linh vuc tri tué nhan tao

Tinh ti khi khéi dau, nghién ctu Al da trai qua ba dot séng cong nghé. Lan séng
dau tien tap trung vao kién thiic thi cong, phat trién manh mé vao nhitng nam 1980 trén
cac hé chuyen gia dya trén quy tac trong cac linh vie dude xac dinh ré rang, trong dé
kién thitc duge thu thap tit mot nguoi chuyen gia, dugce thé hien trong quy tic néu — thi
(if — then), va sau d6 thyc hién trong phan ciing. Cac he thong lap luan nhu vay da duge
ap dung thanh cong cac van deé hep, nhung né khong c6 kha nang hoc hodc déi phé véi
su khong chic chan. Tuy nhién, ching van dan dén cac gidi phap quan trong, va cac ky
thuat phat trien van dudc stt dung hién nay.

Lan séng nghién citu AI thit hai tit nhitng nam 2000 dén nay dugc dic trung bdi sy
phat trién ctia mdy hoc (machine learning). Sy san c6 mot khoi lugng 16n dit lieu s6, kha

3



nang tinh toan song song 16n tuong doi ré, cac ky thuat hoc cai tién da mang lai nhitng
tién bo dang ké trong Al khi ap dung cho cac nhiém vu nhu nhan dang hinh anh va chit
viét (Szeto et al., 2020), hiéu ngon tit, va dich thuat ngon ngit ctia ngusi (Hulth, 2004).
Thanh qua ciia nhitng tién bo nay c¢6 mat 6 khap noi: dién thoai thong minh thiyc hién
nhan dang giong néi, may ATM thic hién nhan dang chit viét tay, tng dung email loc thu
rac, va cac dich vu tryc tuyén mién phi thyc hién dich may. Chia khéa cho mot s6 nhiing
thanh cong nay la sy phét trién ctia hoc sdu (deep learning).

Cac he thong Al gis day thuong xuyén lam t6t hon con ngusi trong cidc nhiem vu
chuyén mon. Cac cot mbc quan trong khi Al dau tién vudt qua nang hyc clia con ngudi
bao gom: co vua (1997), giai cau d6 (2011), tro choi Atari (2013), nhan dang hinh dnh
(2015), nhan dang giong néi (2015), va Go (2016). Nhitng thanh tyu nhu vay da duge thic
day bsi mot nén tang manh mé ciia nghién citu co ban. Nhitng nghién citu nay dang mé
rong va c6 kha ning thic day tién bo trong tuong lai.

Linh vyc AI hién dang trong giai doan khdi dau clia lan séng thit ba, tap trung vao
cac cong nghé Al pho quat va giai thich. Cac muc tiéu ciia caAc phuong phép nay la nang
cao mo6 hinh hoc véi sut gidi thich va sita giao dién, dé lam 16 cac can ci va do tin cay
ctia két qua dau ra, dé hoat dong v6i mitc do minh bach cao, va dé vuct qua Al pham vi
hep t6i kha nang co thé khai quat cac pham vi nhiém vu rong hon. Néu thanh cong, céc
k§ su c6 thé tao ra cac hé théng xay dung mo hinh giai thich cho cac 16p ctia hién tuong
thé gi6i thyc, tham gia giao tiép tu nhién véi nguoi, hoc va suy luan nhitng nhiem vu va
tinh huéng mdéi gip, va gidi quyét cac van dé mdéi bang cach khai quat kinh nghiem qua
khit. CAc mo hinh giai thich cho cac hé thong Al nay c6 thé duge xay dung tu dong thong
qua céc phuong phap tien tién. Nhitmg mo hinh nay c6 thé cho phép hoc tap nhanh chéng
trong hé thong Al. Ching c6 thé cung cap " nghia" hoiic "su hiéu biét" cho hé théng Al,
sau d6 c6 thé cho phép cac he thong Al dat duge nhing kha ning pho quét hon.

1.1.3 Cac xu huéng phat trién tri tué nhan tao

Cho dén thsi diém chuyén giao thién nieén ky, sy 16i cuén ctia Al chii yéu ¢ hita hen
cung cap ctia né. Trong mudi lam nam qua, nhiéu 10i hita d6 da duge thyc hién, cac cong
nghé AI da tham nhap vao cudc song thuong ngay. Khi ching tré thanh mot lye lugng
trung tam trong xa hoi, linh vic nay dang chuyén tit nhitng he théng chi don gian la thong
minh sang ché tao cac hé thong c6 nhan thitc nhu con ngusi va dang tin cay.

Mot s6 yéu t6 da thic day cudc cach mang AL Quan trong nhat trong s6 dé la sy
truéng thanh ctia machine learning, dugc hd tro mot phan bdi nguon tai nguyén dién toan
dam may va thu thap dit lieu rong khap dya trén web. May hoc da dat tién bo dang ké
bang deep learning, mot dang dao tao cac mang ludi than kinh nhan tao thich nghi sit
dung phuong phéap goi 1a lan truyén nguge (Szeto et al., 2020). Buée nhay vot nay trong
viec thuc hién cac thuat toan xi Iy thong tin da duge hd tro bdi cac tién bo dang ké
trong cong nghé phan ciing cho cac hoat dong co ban nhu cAm bién, nhan thic, va nhan
dang d6i tuong. Cac nén tang va thi truong mdéi cho cac san pham nhd vao dit lieu, va cac
khuyén khich kinh té dé tim ra cac sdn pham va thi trudng méi, cling gép phan cho sy ra
doi cua cong nghé dya vao Al

Tat ca nhitng xu huéng nay thic day cac linh vic nghién ctu "hot" dudge mo ta dudi



day.

Hoc may quy mo6 16n

Nhiéu van dé co ban trong mdy hoc da dugc hiéu 16. Trong tam chinh clia nhitng nd
luc hién nay 1a mé rong quy mo céac thuat toan hién cé dé lam viéc véi cac tap dit lieu rat
16n.

Hoc sau

Kha nang dé dao tao thanh cong cic mang lusi than kinh xoin da mang lai lgi ich
nhiéu nhat cho linh vitc thi gidc may tinh, v6i cac ting dung nhu nhan dang déi tuong, ghi
nhan video, nhan dang hoat dong, v mot s6 bién thé clia no.

Ngudi may

K¥ thuat diéu huéng nguoi mdy (robot), it nhat 1a trong moi trudng tinh, phan lén
da dugce giai quyét. Nhitng nd lyc hién tai tim cach lam thé nao dé dao tao mot robot
tuong tac véi thé gidi xung quanh theo cac cach khai quat va di doan duge. Mot yéu cau
tu nhién phat sinh trong moi trudng tuong tac 1a sit thao tac, mot chii dé quan tam khac
hién nay. Cudc cach mang hoc sau chi méi bat dau anh hudng dén robot, chi yéu la rat
khé dé c6 cac bo dit lieu 16n ¢6 nhan dé thic dély cac linh vie dya trén hoc tap khéc cia
Al

Thi giac may tinh

Thi gidc mdy tinh (Computer vision) hién nay la hinh thitc ndi bat nhat ctia nhan
thitc may. N6 1a mot pham vi nhé ctia Al bién ddi nhiéu nhéat béi sy xuat hien ctia deep
learning. Chi cach day vai nam, cac may vecto ho trg la phuong phap duge lya chon cho
hau hét cac nhiém vu phan loai hinh anh. Nhung syt hop Itu ctia méy tinh quy mo 16n,
dzic biet 1a trén cac bo xi Iy do hoa (Graphics Processing Unit — GPU), sy sin c6 cac tap
dit lieu 16n, dic biet 1a thong qua internet, va sang loc clia cac thuat toan mang than kinh
da dan dén nhing cai tién dang ké trong hiéu suat trén cac nhiem vu chuan. Lan dau tien,
cac may tinh c6 thé thyc hién mot s6 nhiem vu phan loai hinh dnh (han hep) t&t hon so
v6i con ngudi. Nhieu nghién citu hién nay dang tap trung vao ty dong cha thich dnh va
video.

X1 Iy ngdén ng® tuw nhién

Thuong két hgp v6i nhan dang giong noi tu dong, zi Iy ngon ngi tu nhién (natural
language processing) 1a mot khu vige rat tich cyce khac vé nhan thitc may. N6 nhanh chéng
tré thanh hang héa cho cac ngon ngit cht dao véi cac tap du liéu 16n.



Cac hé théng hop tac

Nghién ctu vé cac hé théng hgp tac tim kiém cac mo hinh va cac thuat toan dé giap
phat trién cac he théng tu tri ¢6 thé hop téc lam viéc v6i cac hé théng khéac va véi con
ngudi. Nghién citu nay duya trén viéc phét trién cac mo hinh hop tac chinh thitc, va nghién
cttu cac kha nang can thiét cho he thong tré thanh doéi tac hieu qua. Sy quan tam ngay
cang tang doi véi cac ing dung c6 thé st dung cac thé manh bo sung ciia con ngudi va
méy moc — cho con ngudi gitp hé théng Al khic phuc nhitng han ché ctia chiing, va cho
cac phan tit dé ting cuong cac kha ning va hoat dong clia con ngudi.

Tao nguodn tit dam déng (crowdsourcing) va tinh toan ctia con ngudi

Do kha nang ctia con ngudsi vugt troi so v6i phuong phap ti dong trong hoan thanh
nhiéu nhiém vu, nghién ctu vé tao nguodn tit dam dong va tinh toin clia con ngudi tim
kiém céc phuong phap dé tang cudng cac hé théng may tinh bing cach st dung tri tue
clia con ngudi dé giai quyét van dé ma mot minh may tinh khong thé giai quyét ndi. Dugc
giGi thiéu chi khoang mudi lam nam trude, nghién cttu nay hién nay cé sy hién dién ving
chac trong Al

Két qua trong linh vite nay da hd trg cho cic tién bo trong cac linh vige nhanh khac
ciia A, bao gom ca thi gidc may tinh va xi Iy ngon ngit ti nhién, bang cach cho phép mot
s6 luong 16n dit lieu huan luyén duge dan nhan va cac dit lieu tuong tac clia con ngudi
duge thu thap trong mot khoang thoi gian ngén.

Internet van vat (Internet of Things)

Day la linh vuc nghién citu dang phat trién duge tap trung vao ¥ tudng rang mot
loat cac thiét bi c6 thé dugc két noéi véi nhau dé thu thap va chia sé thong tin cam bién
ctia ching. Cac thiét bi nay c¢6 thé bao gdm cac do dung, xe co, nha cita, may anh, va
nhitng thit khac. Trong khi van dé & day la cong nghé va mang khong day dé két ndi céc
thiét bi, Al c6 thé xit 1y va st dung mot luong 16n dit lieu thu duge cho cac muc dich
thong minh va hitu ich.

Tinh toin phéng theo noron than kinh

M4y tinh truyén théng thiic hién mo hinh tinh todn von Neumann, tach cdc mo-dun
nhap/xuat, huéng dan — xit Iy va bo nhd. V6i sy thanh cong cia cdc mang ludi than kinh
sau do6i v6i mot pham vi rong cac nhiém vu, cdc nha san xuat dang tich cuc theo dudi
cdc mo hinh tinh toan thay thé — dic biét 1a nhing mo hinh lay cdm hitng bdi nhitng gi
dugc biét vé cac mang than kinh sinh hoc — nhim nang cao hiéu qua phan cing va stic
manh ctia hé théng may tinh. Tai thoi diém nay, cAc may tinh "phéng noron" nay chua
chiing t6 thanh cong 16n, mdi chi bat dau c6 kha ning thuong mai. Nhung c6 thé ching
sé tré thanh thong dung trong tuong lai gan. CAc mang noron sau da tao ra mot diém
nhan trong btic tranh tng dung. Mot lan séng 16n hon c¢6 thé ap dén khi cac mang nay cé
thé duge dao tao va thyc thi trén phan ciing phéng noron chuyén dung.



1.1.4 Tri tué nhan tao trong giao duc

Mudi lam nam qua, Thé gidi da chiing kién nhing tién bo dang ké ctia Al trong gido
duc. Cac ting dung ngay nay dugc st dung rong rai béi cdc nha su pham va ngusi hoc, véi
mot s6 thay doi gitta cac hinh thiic ¢ truong pho thong va trusng dai hoc. Mac du chat
luong gido duc sé luon yéu cau sit tham gia tich cyc clia cac gido vien, nhung Al hita hen
sé tang cudng gido duc & tat ci cac cap, ddc biet bang cach cung cap viéc hoc ¢ quy mo ca
nhan héa. Tuong tu nhu y té, viec gidi quyét lam thé nao dé tich hgp t6t nhat sy tuong
tac clia con ngudi va hoc mdt-doi-mat (face-to-face) véi cac cong nghe Al trién vong van
con 1a mot thach thue 16n.

Céac robot tit 1au da 1a cac thiét bi gido duc phd bién. Cac he théng day hoc (tutoring)
thong minh (Intelligent Tutoring Systems — I'TS) cho khoa hoc, Toan hoc, ngon ngit, va
cac mon hoc khac phu hgp sinh vién véi cac gia su may tuong tac. X Iy Ngon ngit tu
nhién, dic biét 1a khi két hop véi may hoc va tao nguodn tit dam dong, da day manh hoc
tryc tuyén va cho phép gido vién nhan boi quy mo ctia 16p hoc dong thoi gidi quyét cac
nhu cau va phong cach hoc tap clia cac ca nhan hoc sinh. Cac bo dit liéu tit cac he thong
hoc truc tuyén 16n da thic day su ting truéng nhanh trong phan tich hoc tap.

Tuy nhién, viéc ap dung cac cong nghé Al trong cac truong hoc (phd thong va dai
hoc) con cham, chii yéu do thiéu ngan sach va thiéu bang chiing vitng vang la ching gitp
hoc sinh dat duge muc tiéu hoc tap. Mudi lam nam t6i ¢ mot thanh phd ¢ Bac My dién
hinh, viec sit dung céc gia su thong minh va cong nghé Al khac dé hd trg gidgo vien trong
16p hoc va & nha c6 kha nang sé mé rong dang ké, ciing nhu sé hoc dya trén cac ting dung
thite té 4o. Nhung hé thong hoc tap dya trén may tinh chua c6 kha nang thay thé hoan
toan giang vién trong cac truong hoc.

Robot day hoc

Ngay nay, nhiéu cong ty da cung cap cac bo dung cu tinh vi va da dang hon st dung
trong trudng pho thong cling cac robot véi cong nghé cam bién mdéi cé thé lap trinh bing
nhiéu ngon ngit. Tuy nhién, dé cac bo dung cu nhu vay tré nén pho bién, sé can phai ¢
bang ching thuyét phuc rang ching cai thien thanh tich hoc tap ctia hoc sinh.

Hé théng gia su théng minh (ITS) va hoc truc tuyén

Su di chuyén nhanh ctia ITS tit giai doan thit nghiém trong phong thi nghiém sang
st dung thue té 1a dang ngac nhién va dudge hoan nghénh. Hé théng gido duc tric tuyén
hé tro dao tao chuyen nghiép cap sau dai hoc va hoc tap suét doi ciing dang phét trién
nhanh chéng. Nhitng hé théng nay cé trién vong rat 16n vi nhu cau tuong tac mat-doi-mat
it quan trong ddi véi cac chuyén gia va nhitng ngudi chuyén déi viec lam. Tuy khong phai
14 nhitng ngudi di dau trong cac hé thong va ting dung hd trg AI ho trg va cac tng dung,
nhung ho sé tré thanh nhing ngudi tiép nhan ban dau khi cac cong nghée duge kiém tra
va xac nhan.

Cac du 4n hién nay tim cach lap mo hinh céc quan niém sai lam phd bién ctia hoc
sinh, dit doan cac hoc sinh c¢6 nguy co that bai, va cung cap ngay thong tin phan hoi cho
hoc sinh lien quan chat ché véi két qua hoc tap. Nghién cttu gan day ciing danh cho tim



hiéu vé qué trinh nhan thic lien quan dén su hiéu biét, viét, tiép thu kién thic, va tri
nhé, v ap dung hiéu biét d6 vao thuc té gido duc bing cach phat trién va thit nghiem céc
cong nghé giao duc.

1.1.5 Chatbot

Chatbot — mot linh vuc ctia Al — 1a mot hé thdng thuc hién su trao déi thong tin
gitta hai hay nhiéu déi tuong theo mot quy chuén nhét dinh, qua trinh trao ddi thong tin
c6 thé bang ngdn ngit néi, ngdn ngit viét hoac ki hieu.

Chatbot c6 thé hiéu don gian 14 mot chuong trinh may tinh ma ngusi diing co thé
giao tiép véi may thong qua cac ing dung nhén tin. Mot chatbot ¢ thé néi va hiéu tiéng
néi va sé phan tich nhitng gi con ngusi néi va cd gang hiéu mot yéu cau dua ra. Chatbot
sau do6 giao tiép vé6i cac may khac, truyén dat cau hoi sau dé tra 16i con nguoi.

Chatbot gitp cho con ngudi tiét kiem thoi gian, chi phi thong qua ting dung trong
viéc cham s6c khach hang (tu dong hoéa quy trinh. .. ), hay nang cao nang suat.lao dong
(cac bot gitp dat lich...) hay tham chi cham séc doi song con ngudi (cac bot cham séc stic
khée. .. ).

Hoang Diic Thinh (2011) chia chatbot thanh 3 nhém chinh:
e Chatbot gitta ngudi v6i ngudi.
e Chatbot gitta may v6i may.

e Chatbot gitta nguoi va may.

Vé6i nhitng tiém nang noi tai, chatbot c6 thé duge tng dung rong rai trong nhiéu
tinh hudng, dac biet 1a gido duc — thong qua viéc tuong tac lién tuc véi ngudi hoc, va luu
trit qua trinh, két qua hoc tap, hd trg cho viéc theo déi ciia ngudi day. Duéi day la cac
thanh tyu da dat dugce cua chatbot trong giao duc:

Cham bai ty dong

Cham bai 1a cong viec doi hoi mot luong 16n thoi gian déi véi gido vien. Trong cac
khoa hoc tryc tuyén (e-learning), van dé nay cang trd nén phiic tap hon. Dé gidi quyét van
dé do, cac nha nghién citu da dua ra mot gidi phap st dung cong nghé Al véi cac thuat
toan hoc méy c6 thé tu dong danh gia cic bai lam mot cach linh hoat. Mot trong céc tng
dung rat noi tiéng 1a Grammaly — ting dung danh gia va chinh stta van phong, ngit phap
cho ngusi hoc tiéng Anh.

Panh gia khéa hoc va xép loai ngudi hoc

V6i su phat trién ciia cac cong nghé hién dai nhu chatbot, Al, hoc may va xit 1y
ngon ngi tu nhién, cé rat nhiéu co hoi tha vi dé gitp gido vien thu thap va nidm bat cac ¥
kién phan hoi tit sinh vien. Khao sat vé khéa hoc 1a nguon thong tin quan trong dé cai
thién chat lugng gido duc. St dung chatbot dé thu thap phan hdi 1a cach khai thac vita
hieu qua, vira dat dugc chat lugng va sé luong. Chatbot c6 thé thu thap ¥ kién qua mot



giao dién chat tuong tu nhu mot cudoc phong van thue su. Cude tro chuyen cé thé duge
dieu chinh theo cac cau tra 18i va tinh cach ctia sinh vién.

Trong khi d6, Al sé gitip danh gia va xép loai sinh vién chinh xac hon. Vi duy, khi
ngudi hoc stt dung méy vi tinh dé hoan thanh cac bai tap, may tinh ghi lai lugng thoi
gian cho mdi yéu cau, chi ra nhitng bai tap khién hoc vién phai bé ra nhiéu nd Iyc nhat...
Dit lisu nay sau d6 dugce thu thap va phan tich bdi phan mém Al dé gido vién truy cap,
cho phép ho nhin thay nhitng phan tich chi tiét vé nang luc clia ting hoc sinh thong qua
mdi mon hoc hodc bai tap va cho thay nhitng ai can thém trg gitp.

Ngoai viéc gitip cho khao sat hap dan va dit lieu sat thuc té hon, chatbot con mang
lai nhiéu 1¢i ich khac cho gido vién — nhitng ngudi tim cach nang cao hiéu qua trong gidng
day. Bing cach tham gia vao cac kho dit lieu nhu hé thong tu danh gia, diém s6, ¥ kién
phéan hoi... gido vién c6 thé tim nhitng phuong phap day hoc méi, hiéu qua hon ciing nhu
nam bat dugc hieu suat gidng day. Viéc so sanh dit lieu véi cac gido vien khac trén toan
thé gidi ciing sé gitp hé théng dé xudt céc cai tién cac phuong thitc méi, manh mé dé
nang cao hiéu qua gidang day va chia sé trong toan bo cong dong gido vien.

Trg giang cho giao vién

Jill Watson - trg 1y 4o do Ashok Goel (Goel & Polepeddi, 2016) — gido su Khoa hoc
may tinh tai Dai hoc Cong nghé Georgia phat trién la mot trg gidng xuat sic. Co dap
ing hang nghin cau héi cung ldc, luon tra 16i day du véi toc do nhanh. Khi chuong trinh
nay di vao hoat dong, cac sinh vién khong hé biét rang minh dang néi chuyén véi Al Sau
khi cong bé rong rai, Jill Watson hién dugc trien khai tai cac trudng dai hoc trén toan
cau. Mot trong nhitng ban méi nhat 13 tai Truong kinh doanh Na Uy & Oslo.

Hb tro hoc vién tai trudng hoc

Tai Dai hoc Deakin (Victoria, Australia), cac nha phat trién dang tap trung hoan
thanh hé théng hd trg sinh vien dau tién st dung chatbot Deakin. Tuong tuy trg gidng Jill
Watson, hé thong nay duge xay dung tit he thong sieu may tinh Watson ctia IBM. Sau khi
trién khai, he thong c6 thé tra 1oi moi cau héi ma sinh vién can biét vé cudc séng trong
khuon vien truong, nhu lam thé nao dé tim ra giang duong, cach nop don cho hoc ky tiép
theo, cach nop bai tap, noi dé db xe...

Khi cac sinh vién mdéi dén nhap truong, ho thudng c6 nhing cau héi tuwong tu moi
nam, tao nén mot tng dung hoan hao cho mot chatbot.

William Confalonieri, ngusi thic day du an nhan dinh: "Coéng nghé nay dua ra céch
tiép can ca nhan hon cho cac dich vy trong khuon vién truong. He thong nay ciing gitp
gidm bét ganh nang cho cac gidng vién, vi ho khong con phai gidi thich nhitng diéu tuong
tu nhu vay cho cac sinh vién nhau".

Confalonieri hy vong c¢6 thé md rong cac tinh nang ciia hé théng mot cach nhanh
chong trong nhiing nam t6i va xit Iy cac nhiém vu phic tap hon trong tuong lai.



Chuong trinh hoc ca nhan héa

He théng gido duc hién tai ¢6 thé duge mo ta nhu 1a mot day chuyén san xuét, trong
d6 muc tieu cudi ciing 1a dao tao ra ngudi hoc ¢é ning luc dé dap tng nhu cau viéc lam
trong tuong lai. Trong quy trinh sdn xuat nay, ngudi ta mong mudn cing mot nguyén liéu
v6i cing mot phuong thiic xit 1y (bai hoc) sé cho két qua dau ra nhu nhau. Tuy nhién,
thuc té phiic tap hon nhiéu, cach tiép can kiéu nay khong phu hop déi véi viec chuyen
giao kién thitc cho mot thé hé mdi.

Mot trong nhing loi ich noi bat duge dé cap dén hieén nay ciia Al trong gidgo duc la
kha ning tao ra mo hinh hoc c4 nhan héa, gitp mdi hoc vien c6 thé tu sit dung chuong
trinh hoc moét cach phut hgp, theo nang lirc ban than. Véi chuong trinh hoc ca nhan hoéa,
no6i dung hoc tap dudc cung cap sé thich nghi vé6i téc do nhan thic clia ting cd nhan. N6
c6 thé dua ra nhing kién thic khé hon nhim ting téc hoc tap néu sinh vién hiéu nhiéu
hon, va tiép tuc tang lén nita (hodc gidm xudng) tiy theo trinh do. Bang cach nay, ca
ngudi hoc nhanh v cham déu c6 thé cai thien trinh do ma khong anh hudng dén céc sinh
vién khac.

1.2 Ly thuyét Ung dap Cau héi

Ly thuyét Ung dap Cau héi (Item Response Theory - IRT) 1a mot ly thuyét ciia
khoa hoc vé do luong trong gido duc, ra doi tit nita sau ctia thé ky XX va phat trién manh
mé cho dén nay. Truée d6, Ly thuyét Trac nghiém co dién (Clasical Test Theory — CTT),
ra doi tit khodng cudi thé ky XIX va hoan thién vao khodng thap nién 1970, da c6 nhiéu
déng gép quan trong cho hoat dong danh gia trong gido duc, nhung ciing thé hién mot sé
han ché. Cac nha tam 1y hoc (psychometricians) ¢6 géng xay dung mot ly thuyét hien dai
sao cho khic phuc duge cac han ché d6. Ly thuyét trac nghiem hién dai duge xay dung
dira trén mo hinh toan hoc, doi héi nhiéu tinh toan, nhung nhd sy tién bo vugt bac cia
cong nghé tinh toan bang may tinh dién t1 vao cudi thé ky XX — dau thé ky XXI, nén no
da phat trién nhanh chéng va dat duge nhitng thanh tyu quan trong.

Trong phan nay, ta quy udc goi mot con ngudi c6 thudce tinh can do ludng 1a thi sinh
(person — TS) va mot don vi ciia cong cu dé do ludng (test) 1a cau héi (item — CH). Dé
don gian héa cho mo hinh nghién citu xuat phat c6 thé dua ra cac gia thiét sau day:

e Tinh don chiéu: Nang luc tiém an (latent trait) can do chi c6 mot chiéu (unidimen-
sionality), hodc ta chi do mot chiéu ctia nang hye do.

e Tinh doc lap: Cac CH la doc lap dia phuong (local independence), tiic la viéc tra 16i
mot CH khong 4nh hudng dén cac CH khac.

Khi théa méan hai gid thiét néu trén thi khong gian nang Iuc tiém an day di chi
chita mot nang luc. Khi d6, ngusi ta gia dinh 1a ¢6 mot ham dac trung cau hoi (Item
Characteristic Function — ICF) phan anh mdi quan hé gitta cac bién khong quan sat dugc
(nang lyc ctia TS) va cac bién quan sat duge (viec tra 16i CH). Do thi biéu dién ham d6
duge goi la duong cong dac trung cau hoi (Item Characteristic Curve — ICC).
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Ngoai ra, chuong nay chi khao sat CH nhi phan, tic la CH ma cau tra 16i chi c6 hai
miuc: 0 (sai) va 1 (dung).

1.2.1 Cac mo6 hinh dudng cong dac trung cta cau hoi nhi phan
Dudng cong dic trung cau hoéi nhi phan, mét tham sé (mé hinh Rasch)

Mo hinh Rasch chi biéu dién CH qua tham s6 dé khé ciia CH. Rasch (1993) dua ra

mot phat biéu cé gia tri nhu tien dé lam co sé cho mé hinh ciia ong:
"Mot nguoi ¢ nang lic cao hon mot nguoi khdc thi zdc suat dé nguoi doé trd i ding mot
cau héi bat ki phdi lon hon zdc suat ciia nguoi sau; cing tuong tu nhu vay, mot cau hoi
khé hon mot cau héi khic c¢d nghia la xdc sudt dé mot nguoi bat ki trd 100 dung cau héi do
phdi bé hon xdc sudt dé trd 107 ding cau hoi sau.”
V6i phat biéu trén, c6 thé thay xac suat dé mot TS tra 10i ding mot CH nao dé phu
thuoc vao tuong quan gitta nang luc ciia TS va do kho ctia CH. Chon © dé biéu dién ning
luc ctia TS, va  dé biéu dién do khé ctia CH. Goi P la xé4c suat tra 10i ding CH, xéac suat
d6 sé phu thuoc vao tuong quan gitta © va 3 theo mot cach nao dé, do vay ta co thé bicu

dién:

f(pP) = (1.1)

/B )
trong d6 f 1a mot ham nao d6 cla xac suat tra 16i ding.

Lay logarit tu nhién cia (1.1) ta duge:
©
In f(P)=1n 3 =hO©-Ing=60-0». (1.2)

Tiép dén, dé don gian, khi xét moé hinh trac nghiém nhi phan, Rasch chon ham f
chinh 1a biéu thitc mite duge thua (odds) hodc khd ndng thuc hién ding (likelyhood ratio),

tiic 1a f(P) = T dua do6 biéu dién ti s6 ctia kha nang xay ra sy kien khing dinh so
v6i kha nang xay ra sy kién phu dinh. Nhu vay:

P
1-P

=0 —b. (1.3)

Biéu thitc (1.2) duge goi 1a logit (log odds unit).
Tit (1.3) ta c6 thé viét

P g
1—-p °
Suy ra
ef—b
PO)= —+—. 1.4
0) =~ (1.4)

Ham c6 dang nhu biéu thitc (1.4) thuoc loai ham logistic. Biéu thiic (1.4) chinh la
ham dic trung ctia mo hinh ting dap CH mot tham s6, hay con goi 1a mo hinh Rasch, ta
c¢6 thé bicu dién nhu hinh 1.1 (khi cho b = 0):
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4 -3 —2 —1 1 2 3 4

Hinh 1.1. Duong cong DTCH mot tham s6 (mo hinh Rasch)

M6 hinh dudng cong dac trung ctia cau hoi hai tham sé

D6i v6i mo hinh Rasch, chi mot tham s6 ctia CH duge st dung, dé 14 do kho, nén
dugc goi 1a mo hinh mot tham s6. Tuy nhién, trong tric nghiem c6 dién, ngudi ta con st
dung mot tham s6 quan trong thit hai dic trung cho CH 1a do phan biét. Do d6 nhiéu nha
tam 1y hoc mong mudn dua do phan biét vaio md hinh DTCH.

Tit cong thitc (1.4), ta thay ro khi truc hoanh biéu dién theo logit, d6 déc phan gitta
duong cong duge quyét dinh bdi hé s6 ¢ s6 mil clia e, ma & cong thiic (1.4), he s6 d6 bang
1. Tt d6, ngudi ta dua thém tham s6 a lien quan dén do phan biét cia CH vao hé s6 6 s6

mi cua e, ta dugc:
ea(@—b)

P(e):m

(1.5)

(1.5) chinh 13 ham DTCH 2 tham s6. He s6 a biéu dién do doc ciia dudng cong
DTCH tai diém c6 hoanh do # = b va tung do P(0) = 0.5.

C6 thé thay ré do dbc ctia dudng cong DTCH phan 4nh do phan biét ctia CH. That
vay, khi cho mot bién doéi vi phan Af ciia nang luc thi sé thu duge mot bién ddi vi phan
AP clia xac suat tra 1oi dang, gia tri AP nay 16n hon trén duong cong DTCH c6 do doc
161 so véi trén duong cong c¢6 do doc nhd. N6i cach khac, ddi véi CH da cho mot syt khac
biét nhé vé nang lyc ctia TS cling gay ra mot do chénh 16n vé xac suat tra 16i ding. D6
chinh 1& ¥ nghia ctia do phan biét.

Ham DTCH 2 tham s6 trinh bay trén day va ham DTCH 1 tham s6 theo mo hinh
Rasch ¢6 cting dang thiic, chi khac nhau & gia tri tham s6 a (ddi v6i mo hinh 1 tham s6
a = 1). Hinh 1.2 biéu dién cic dusng cong DTCH theo mo hinh 2 tham s6 véi b = 0, va a
1an lugt bang 0.5; 1.0; 1.5; 2.0; 3.0 nén do doc clia cac duong cong & doan gitta tang dan.

M5 hinh dudng cong dic trung ctia cau hdi ba tham sb

Céac ham DTCH (1.4) va (1.5) chtng ta thiy tung do tiém can trai clia ching dé c6
gia tri bang 0, dicu d6 c¢6 nghia la néu TS c6 nang liyc rat thap, tic © — 0 va 0 — —oo,
thi xac suat tra 161 ding CH P(f) ciing bang 0.

Tuy nhién trong thuc té trién khai tric nghiém ching ta déu biét c6 khi nang luc
ctia TS rat thap nhung do doan mo hodc tra 10i ht hoa mot CH nén TS van c6 mot kha
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Hinh 1.2. Cac dudng cong DTCH 2 tham s6 v6i cac gid tri a khac nhau (b = 0)

nang nao doé tra 16i diang CH. Trong truong hop da néu thi tung do tiém can trai ctua

duong cong khong phai bang 0 ma bang mot gia tri xac dinh ¢ ndo do, véi 0 < ¢ < 1.
T thyc té néu trén, ngusi ta c6 thé dua them tham sé ¢ phan anh hién tugng doan

mo vao ham DTCH dé thu dugde tung do tiem can trai clia dudng cong khac 0. Két qua sé

thu duge biéu thic:
ea(@—b)
P(@) = C+(1 —C)m.
R6 rang khi 6 — —oo, ham P(0) — ¢. Trong trudng hgp mo hinh dusng cong DTCH
. 1
3 tham s6 khi 0 = b ta c6 P(0) = 0—12— .

Hinh 1.3 biéu dién cac duong cong DPTCH theo mo hinh 3 tham s6 v6i a = 2 va céc
tham s6 ¢ c6 gia tri bang 0.1 va 0.2.

0.1 | | | 0

4 -3 —2 —1 1 2 3 4

Hinh 1.3. Cac duong cong DTCH 3 tham s6 v6i a =2, ¢ = 0.1 va 0.2

M5 hinh dic trung ctia cau hoéi dang dudng cong tich liy vom chuan

Vi phan bé chuan xac suat la nén tang clia ly thuyét thong ke, nén tit lau cac nha
tam 1y hoc da dung duong cong tich liy vom chuan (normal ogive) lam mo hinh dé nghien
citu viéc tra 15i CH. Tinh hgp 1y clia viéc sit dung dudng cong tich lity vom chuan lam
duong cong DTCH dugc bién minh ca trén quan diém thye dung 1an 1y thuyét.
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Biéu thic duong cong tich lity vom chuan déi v6i mo hinh 2 tham s6 c¢6 dang:

a(0—b)
P(0) = \/% / e’édx, (1.6)
va d6i v6i mo hinh 3 tham s6:
a(0—b)
P@)=c+(1—c)- \/% / e 5 dur. (1.7)

Biéu thitc (1.6) va (1.7) cho thay cac ham nay 1a ham xac suit tich liy tinh theo mat
do xac suat ctia phan bd chuan. D6 1a cac ham ciia bién nang luc 6 v6i cac tham sb a, b, c.

Khi khao sat quan hé dinh lugng gitta cac mo hinh DPTCH ¢6 dang duong cong tich
lity vom chuan va mo hinh DTCH c6 dang logistic, néu nhan tham s biéu thi do dbc a
ctia ham logistic cho hé s6 D = 1,702 va st dung nhu & biéu thitc (1.5) thi sy sai khac
tuyet doéi gitta cac xac suat biéu dién bdi biéu thitc ham dang logistic (1.5) va biéu thiic
ham dang tich lily vom chuan (1.6) sé bé hon 0.01 trén ca thang 6, néi cach khéc, hai
duong cong gan nhu triing nhau.

Nhu vay, d6i v6i moi ting dung thyc tién hai mo hinh ham DTCH dang logistic va
dang tich liiy vom chuan la nhu nhau. Trong khi d6 biéu thitc toan hoc ctia ham logistic
don gian hon nhiéu va téc do tinh toan thuc té déi véi ching gidm nhiéu vi khong phai
tinh tich phan, do d6 tham chi c¢6 thé tinh ching trén cac may tinh gian don. Vi Iy do dé,
ngudi ta thién vé sit dung mo hinh cac duong cong logistic hon 1a mo hinh cac duong cong
tich lily vom chuan.

1.2.2 Quy trinh uwéc lugng cac tham sé ctia cau héi tric nghiém

Trong cac mo hinh IRT, xac suat dé tra 1oi ding CH phuy thuoc vao nang lyc 6 ciia
TS va cac tham s6 diic trung cho CH. Tuy nhién, ca hai loai tham s6: nang lyc ctia TS (6)
va dac trung ciia CH (a, b, c), déu khong biét trude. Cai ¢ thé biét duge la viec tra 15i
cac CH clia cac TS. Van dé ctia viec ude luong 1a xac dinh céac gia tri tham s6 nang luc 6
ctia titng TS va cac tham s6 a, b, ¢ clia ting CH tit cac két qua ing dap CH. Dé 4p dung
IRT cho s6 liéu trac nghiém, cong viec dau tién va quan trong nhat chinh 1a uéc lugng céc
tham s6 dic trung cho mo hinh ting dap CH da chon. Thanh cong ciia ap dung IRT Ia
dita ra dugc cac quy trinh thich hop dé uéc luong cac tham sb nay.

Trude hét ta xem xét viéc uée luong tham sé dac trung cho CH trac nghiem. Khi
uéc luong cac tham sb nay, ta gia thiét 1a da biét cac diém nang luc cia TS.

Xét tap hop n TS lam mot DTN c6 m CH. Céc diém nang luc ctia TS phan b doc
theo mot thang do nang lire. Xét mot CH; xac dinh thi ¢. Ta chia tap hgp TS trén thanh
I nhém trén thang do nang lic, sao cho cac TS trong cing mot nhém j nao dé c¢6 cung
mot nang luc 0;, cu thé 1a c6 n; TS trong nhém j, véi j = 1, 1. Trong nhém j gid sit ¢6 r;
TS tra loi ding cau héi CH; da cho. Vay 6 muc nang luc 6;, ti 1é tra loi ding CH; quan sat

T )
dugc 1a p;(0;) = -+, d6 1a ude lugng xac suét tra 1oi ding CH; ¢ mtic nang luc da cho. T
nj
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Hinh 1.4. Minh hoa cac ti 1é tra 10i ding ting v6i mdi nhém nang lyc

d6 c6 thé thu duge r; va tinh duge p;(6;) cho méi mic nang luc j doc theo thang ning luc
da cho. C6 thé bicu dién céc ti lé tra 16i ding déi véi méi nhém niang lic nhu & hinh 1.4.

Nhiém vu duge dat ra la tim mot duong cong DTCH trung khép t6t nhat véi cac ty
s tra 16i ding CH quan sat duge. Mudn vay, truée hét ta phai chon mot mo hinh dudng
cong sao cho phit hgp. Quy trinh st dung dé tim dudng cong tring khép duge dua trén
thuat toanwde higng theo bién co hop lij cuc dai (maximum likelyhood estimation).

Trude hét, ngudi ta cho céc gia tri tien nghiém (a priory) ciia cdc tham s6 dudng
cong, chang han b = 0.0 v& @ = 1.0 d6i v6i mo6 hinh ham DTCH 2 tham s6. St dung céc
uée lugng do dé tinh cac gid tri P(6;) ddi v6i moi nhém nang luc nhd cong thite ting véi
mo hinh duong cong da chon. Sau dé theo mot thuat toan xac dinh nhu da néu trén, ngusci
ta diéu chinh céc tham s6 uéc luong ctia dudng cong DTCH sao cho dat duge mot su
trung khép tot hon gitta duong cong DTCH tinh theo cac tham sé uée lugng va cac ty le
tra 10i ding quan sat duge. Qua trinh tinh lip dé diéu chinh nhu vay sé tiép tuc cho dén
khi sy diéu chinh khong lam ting mtc trung khép mot cach dang ké. Lic d6 thi dimg
chuong trinh tinh ldp va cac gia tri @ va b dat dugce cudi cuing chinh 1a gid tri tham s6 clia
duong cong DTCH uéc luong dude. V6i cac gia tri @ va b thu dude ta cé thé tim xdp xi
duong cong P(#) theo mo hinh da chon, d6 14 dudng cong trung khép t6t nhat véi sb lieu
quan sat. Vi du trén hinh 1.5 biéu dién duong cong DTCH 2 tham s6 triing hép tét nhat
v6i s6 lieu quan sat duge 6 hinh 1.4.

Mot cau hoéi quan trong lien quan dén viec u6e luogng tham s6, d6 1a khi nao thi c6
thé xem mot dudng cong DTCH cu thé la trimg khép véi s6 licu tra 1oi mot CH. Sy phit
hop gitta cac ty so tra 10i quan sat véi cac sb lieu tinh toan tit duong cong DTCH cé thé
xem 13 tring khdp duge danh gid bang chi s6 trung khép tot Chi-binh phuong (Chi-square
goodness-of-fit index). Chi s6 d6 dugc xac dinh & cong thitc:

2~ [p(6;) = P(6;)]
* ‘]z_}"j P(6,)Q(6;)

Trong do:

e /: S6 nhém nang lyec.
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Hinh 1.5. Dudng cong DTCH 2 tham s6 tring khép tot nhat véi s6 lieu

o 0

;: mic nang lyc ctia nhéom thit j.

n;: 86 TS ctia nhom thit j (c6 nang luc 6;).

p(6;): xac suat tra 161 dung ctia nhém thit j theo tinh toan tit moé hinh DTCH dung
dé uéc lugng tham sb.

e Q(0;) =1—P(0;).

Néu gia tri cia chi s6 thu duge 16n hon mot gia tri tiéu chi quy dinh ndo dé thi
duong cong DTCH duge xac dinh béi cac gia tri da wdc luong ctia tham s6 CH; 1a khong
triing khép véi s6 lieu quan sat. Su khong trimg khép nay c6 thé do hai nguyen nhan. Thi
nhat, mo6 hinh duong cong DTCH dugc chon khong phit hop. Thit hai, cac gia tri clia ty
s6 tra 1oi dang CH; rat phan tan nén khong thé thu duge su triing khop t6t ddi véi bat cit
mo hinh duong cong DTCH nao. Thong thuong khi phan tich mot DTN ¢6 mot it CH
khong trung khép do nguyén nhan thi hai thi ngudi ta phai stta chita CH trac nghiém
tuong ting hodc loai bé né khoi DTN. Con néu c6 rat nhicu CH cho s6 licu tinh toan
khong tring khép véi so lieu quan sat thi thuong 1a do chon mé hinh duong cong DTCH
khong phit hgp, trong truong hop dé ngudi ta cé thé thit nghiem chon mot mo hinh khac.

1.2.3 Diém thuc va dudng cong dic trung ctia dé tric nghiém

O phan trude ta da xét dic trung ctia timg CH tric nghiem va tuong tac clia timg
CH véi timg TS, nhung trong thic té cic CH trac nghiem thuong dude tap hop thanh
mot DTN. Duéi day ta sé xét dén mot DTN bao gom nhiéu CH trac nghiem.

Gia stt CH trac nghiem chiing ta xét 1a CH nhi phan: tra 16i ding duge 1 diém, tra
16i sai duge 0 diém. Diém tho ctia mot TS sé thu duge bang cach cong cac diém clia moi
CH trong DTN. Nhu vay, diém tho ctia DTN déi véi mot TS thusng 14 mot sé nguyeén
nam gitta 0 va n, trong d6 n 1a s6 CH trong DTN. Gia sit mot TS lam lai DTN (va khi
lam lai ngudi d6 khong nhé nhitng gi da lam nhiing lan truéce), ngudi dé sé duge mot diem
tho khéac. Gia thiét 1a TS lam DTN nhiéu lan va nhan duge nhidu diém tho khéac nhau,
cac diém nay phan bd quanh mot gia tri trung binh nao dé. Theo 1y thuyét vé do luong,
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gia tri trung binh dé gan véi mot gia tri dude goi 1a diém thue, va dinh nghia ciia né phu
thudc vao mot 1y thuyét do luong xac dinh.

V6i U = (Uy, Us, ..., ) 12 vecto ting dap, trong d6 U; (i = 1,n) c6 gia tri 0 (tra 1oi
sai) hogc 1 (tra 16i ding). Ta c6 thé biéu dién diém tho X tinh theo s6 cau tra 1oi ding

biang biéu thiic:
X=> U.
i—1

Tiép dén, ta biéu dién diém thuyc 7 theo bicu thiic k¥ vong toan hoc ctia X nhu sau:

T=E(X)=FE (iU) :Zn:E(Ui>7

trong d6 E 1 toan t1it ky vong todn hoc va c6 tinh chéat tuyén tinh.
Néu mot bién ngau nhién Y 1ay cac gid tri yi, y» v6i cac xac suat tuong ing la Py va
P, thi
E(Y) =y P+ 42 Ps.

Vi U; ¢6 gia tri bang 1 véi xac suat P;(6) va gia tri bang 0 véi xac suat Q;(0) = 1—P;(6)

E(U;) = 1.F(0) + 0.Q:(0).

Cubi cung ta co:
=Y P
=1

Tiic 1a: diém thyc ctia mot TS c6 nang lyc 0 1a tong cilia cac xac suat tra 16i ding
ctia moi CH ctia DTN tai gia tri 6. Nhu vay, déi véi moi gia tri 6 néu ching ta tién hanh
cong tat cd moi duong cong DTCH trong DTN ching ta sé thu duge duong cong dic
trung ctia DTN, hoiic ciing goi 1a dudng cong diém thiyc. Dudng cong dic trung cia DTN
la quan hé ham s6 gitta diem thuc va thang nang luc: cho truée mot mic niang luc bat ky
c6 thé tim diém thuyc tuong tng qua dudng cong dic trung DTN.

Gia st mot DTN bao gom 5 cau héi véi cac duong cong DTCH tuong ting duge biéu
dién 6 hinh 1.6.

4 -3 —2 —1 1 2 3 4

Hinh 1.6. 5 dudng cong DTCH theo mo hinh 3 tham s6
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Hinh 1.7. Duong cong dic trung cia DTN gom 5 CH va 5 duong cong DTCH tuong ting

Dudng cong dic trung ctia DTN bao gom 5 CH néi trén thu duge bang cach cong 5
dudng cong DTCH biéu dién trén hinh 1.7.

C6 thé mo ta cac dac diem ctia dudng cong dic trung DTN tuong ty nhu mo ta cac
duong cong DPTCH. Dudng cong dic trung DTN khong c¢é biéu thiic giai tich don gian
nén khong c6 cac tham sé dac trung. Do nghiéng ctia duong cong dac trung DTN cho biét
diém thuc phu thuoc nhu thé ndo vao nang luc, tic 1a lien quan dén do phan biét cia
DTN. Trong mot s6 trudng hgp duong cong dac trung DTN c6 dang gan dudng thang
trong mot khodng ning Iitc nao d6, nhung néi chung né c¢6 dang mot duong cong dong
bién. Mitic nang Iyc Gng véi trung diém clia thang diém thue (ing véi 5) xac dinh vi tri
ctia DTN trén thang nang liyc. Hoanh do ctia diém dé xac dinh do kho ciia DTN. Hai yéu
t6 do dbc va mitc nang lyc & trung diém thang diém thic mo ta kha 16 diic tinh ciia mot
DTN.

Dé biéu dién diém thyc dusi dang thap phan, ngudi ta chia 7 cho tdng s6 CH clia
DTN:
T 1 &
=—=— P;(0).
T=n TR PO

Khi 6 ¢ trong khodng —oco < 6 < +oc thi 7 ndm gitta 0 va 1 (hodc 0% va 100%).

. . 1
Do6i v6i mo hinh tng dap CH 3 tham so, gi6i han dudi cua 7 la — E C;.
n
i=1

1.2.4 Uéc luong nang luc ctia thi sinh

Trong phan nay, dé udc lugng ning luc ctia TS, ta gia thiét da cé biét gia tri cac
tham s6 ctia cac CH trac nghiém. V6i DTN gom cac cau hoéi nhi phan, ta thu duge mot
mot vecto tng dap bao gom mot day cac gia tri 0 hodac 1 doéi véi m CH trong DTN.

Dé uéc lugng tham sb ning huc ciia TS, ta cling ding quy trinh bién c6 hop lj cuc
dai nhu & phan trude. Trude hét, ta gan mot gia tri tién nghiém ndo dé cho nang liyc cia
mot TS va st dung cac tham s6 da biét clia cac CH trong DTN dé tinh cac xac sut ing
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dap ding mdi CH déi véi TS da chon. Sau dé st dung mot st diéu chinh gia tri udc lugng
ning Iuc dé lam tang sy phit hop ciia cac xac suat ing dap CH tinh dude véi vecto tng
dap CH cia TS. Qua trinh dicu chinh dudc 1ap lai nhicu lan cho dén khi c6 mot buée
diéu chinh cho gié tri dua bé, tic 1a khong tao mot sy thay doi dang ké clia gia tri nang
e duge ude lugng. Két qua ude lugng d6 dude xem 1a gia tri tham s6 nang lie ctia TS.

Gia st mot TS nao d6 duge chon cach ngau nhién ¢6 nang luc € tng dap mot nhom
m CH nhi phan véi kié¢u ng dap dugc biéu dién béi vecto U sau day:

U= U,Us ..U ....;Upy),
trong d6 U; = 0 (ting dap diang) hoac U; = 1 (ting dap sai) d6i v6i CH thit 4. V6i gia thiét
ve tinh doc lap dia phuong, ta c6 thé biéu dién xac suat tng dap nhém CH ctia TS c6
nang lyc 6 13 tich clia cic xac suat tra 1oi ting CH:
P (UL, Us, oo, U, oo, Un|8) = P(UL|6).P(Us]6).... P(U;|6)... P(U,n|6),
hay

Pio) =] Pwip).
i=1
Vi U; bang 0 hodc 1 nén viét:

P(U0) = HP U;|0)V [1 — P(U]6)]" ﬁ (1.8)

trong do, P; = P(Uy|0) va Q; = 1 — P(U;|#). Dang thitc (1.8) biéu dién xac suat ciia kiéu
tng dap nhém CH néi trén. Khi kiéu tng dap nhém CH da quan sat dudc, tic da cé cac
gia tri U; = u;, thi sit dung tir xac suat sé khong thich hop nita, nén xac suat dé dude goi
1a bién co hop ly (likelyhood) va duge bicu dién bdéi ham L(uy, uy, ..., U4, ..., Uy |6), trong
do6 w; 1a sy ung dap déi véi CH thit i, tic la:

L(uy, tgy ooy Uiy oo Uyy) = HP;“QZP“I (1.9)

Vi P, va Q; 1& cdc ham ciia 6 va cidc tham s6 cia CH nén L ciing 1a ham cla cac
tham s6 dé.

Don gian héa viéc tinh toan bang cach lay logarit ti nhién ctia bicu thic (1.9):
InL(ulf) = [wiln P+ (1 - u;)Inl - P,
i—1

trong d6 u 1a vecto cac ting dap cidc CH ciia TS. Gia tri 6 1am cho ham bién c¢6 hgp 1y
(ho#ic tuong ting, In ctia ham bién ¢6 hop 1y) d6i véi mot TS dat cuc dai duge dinh nghia
1& wdc lugng ctia nang Iuc 6 theo bién co hop lj cuc dai ddi véi TS do.

Viéc tim gia tri ciie dai ctia L hodc In L 14 mot qua trinh phic tap khi ¢6 nhiéu TS
va nhiéu CH. Gia tri tao cuc dai ctia ham c6 thé tim bang quy trinh tim kiém nho may
tinh. Mot trong cac cach tim c6 hiéu qua 1a dira vao tinh chat dao ham bac nhat cta L
hodc In L bang 0 & vi tri ciic dai. Nguoi ta thiét lap duge cac phuong trinh tit tinh chat do
va giai gidi bang phuong phap gidi tich truc tiép hosic phuong phap xap xi, dién hinh 1
phuong phap xap xi Newton — Raphson.
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Chuong 2
Xay dung giao thic xu ly

2.1 Téng hop va chuan héa ngan hang cau héi chuong
T6 hgp — XAac suét 16p 11

Phan nay tién hanh tong hop va chuan héa ngan hang CH tric nghiem chuong T6
hop — Xac suat 16p 11 dya trén cac noi dung co ban trong SGK Dai s6 va giai tich 11 (ban
o ban): Quy tdc dém (bai 1), Hodn vi, to hop, chinh hop (HV, TH, CH) (bai 2), Nhj thic
Newton (bai 3) va Xdc sudt cia bién c6 (bai 4, 5).

Dé st dung dudc ngan hang CH cho viéc danh gia riéng 18 titng hoc sinh theo Iy
thuyét 1ing dap cau héi (IRT), can chuan héa mdi CH theo mo hinh hai tham s6: do khé
(b) va do phan biét (a) bang cach thiic nghiém va phan tich bang phan mém IATA. Day
13 phan mém cé nhiéu diém vugt troi hon so véi nhitng phan mém théng ké khéac ding
cho phan tich CH trac nghi¢m khéach quan (Bui Anh Ki¢t & Bui Nguyén Phuong, 2018).
Vé noi dung, phan 16n cac cau héi trong luan van nay duge lira chon tit cac luan van cla
Nguyén Thi Luyén (2018) va Nguyén Trung Truc (2018). Trong dé c6 44 CH c6 thé si
dung ngay (da dugc thie nghidém va phan tich) c6 s6 lugng cu thé nhu sau:

Chu dé Miic do 1 Miic do 2 Miic do 3 Miic do 4 Téng cong
Quy tac dém 2 — 3 — 5
HV, TH, CH — 4 1 —
Nhi thtic Newton 5) 7 9 2 23
Xéc suit 1 7 2 1 11
Téng cong 8 18 15 3 44

Cau hoi tric nghiém phan Quy tdc dém:

Cau 1. Mbi ngay T deu di tit nha (vi tri A) t6i truong (vi tri D) duge ndi v6i nhau nhu
hinh vé bén duéi. T c¢6 bao nhiéu con duong c6 thé di va khong di qua mot vi tri 2 1an?

A. 26. B. 144. C. 16. D. 63.

Cau 2. Ky niém 77 nam ngay thanh lap Doan TNCS Ho6 Chi Minh (26/3/1931 —
26/3/2008), S& gido duc dao tao Thita Thien Hué t6 chitc giai bong da hoc sinh THPT va
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c6 16 truong dang ky tham gia da theo 3 vong gom 4 bang A, B, C, D, mdi bang gom 4
doi cach thic thi dau nhu sau:

— Vong 1: Mbi doi tuyén trong cling mot ban gip nhau mot 1an va gip tat ca cac doi c6
trong bang (vi du bang A doi thit nhat phai thi dau véi 3 doi con lai).

— Vong 2 (béan két):
Nhat A gip nhat C.
Nhat B gap nhat D.
— Vong 3 (chung két):
Tranh giai 3: hai doi thua ban két.
Tranh gidi nhat: hai doi thing ban két.
Giai bong dudce t6 chiic vao cac ngay lien tiép, mdi ngay 4 tran. Hdi ban to chiic can muon

san van dong trong bao nhiéu ngay?

A. 25. B. 13. C. 7 D. 12.

Cau 3. Cho 2 tap hop A = {1:2;3;4;5} va B = {7;8;9}. C6 bao nhiéu s6 c6 2 chit s6 ab
véia e Avabe B.

A. 8 6. B. 10 sé. C. 15 sb. D. 30 so.

Cau 4. Mot cuoc thi chay dua 100m gom 5 ngudi c6 ba giai thudng 1a nhat, nhi va ba.
C6 bao nhiéu kha nang nhan giai thudéng tit 5 nguoi choi?

A. 10 kha nang.
B. 60 kha nang.
C. 120 kha nang.
D. 6 kha nang.

Cau 5. Mot cap vo chdng déu c6 kiéu gen di hgp. Cé bao nhiéu kiéu gen & doi con?

A. 3 kiéu. B. 4 kiéu. C. 5 kiéu. D. 6 kiéu.

Dap an va cac tham so:

Cau hoi Mic do DPap an « b

Cau 1 3 D 293 -0.09
Cau 2 3 C 1.34 —-0.18
Cau 3 1 C 1.69 —0.31
Cau 4 1 B 1.85 —0.33
Cau 5 3 B 1.40 —-0.60

Cau héi tric nghiém phan Hodn vi, té hop, chinh hop:
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Cau 1. Cho 2 duong thing a va b song song nhau. Trén a lay 5 diém phan biét, trén b
lay 10 diém phan biet. C6 thé tao nén bao nhiéu tam giac c¢6 cac dinh la cac diém nim
trén a va b?

A. 325 tam giac.

B. 425 tam giac.

C. 225 tam giac.

D. 100 tam giac.
Cau 2. Mot doi xay dung gom 3 k¥ su, 7 cong nhan lap thanh mot t6 cong tac thanh 5

ngudi. Hoi c¢6 bao nhiéu cach lap duge mot t6 cong tac gom 1 ki su lam t6 trudng, 1 cong
nhan lam t6 phé va 3 cong nhan t6 vien.

A. 735. B. 105. C. 240. D. 420.

Cau 3. Cho mach dién sau:

Véi 5 cau chi méc ndi tiép truée mot bong den. Co nhicu trusng hop dong dien khong thé
truyen dén béng den?

A. 5 truong hop.

B. 120 truong hop.

C. 325 truong hop.

D. 31 truong hop.

Cau 4. Tim s6 nguyén duong n thoa diéu kien A2 — 3C% = 15 — 5n.

n=>5
A. n=~0
n =12
n=>5
B. .
n==~6
C. n=5.
D. n=6.

Cau 5. Can chon ra mot nhom 3 ngudi trong 7 ngudi dé tham gia lao dong. C6 bao nhiéu
cach chon?

A. 210. B. 21. C. 10. D. 35.

Dap an va cac tham so:
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Cau hoi Miuc do DPap an « b

Cau 1 2 A 1.17 —0.39
Cau 2 2 D 0.96 —0.81
Cau 3 3 D 2.53 0.31
Cau 4 2 B 1.09 —0.62
Cau 5 2 D 0.89 —1.33

Cau héi tric nghiém phan Nhi thiéic Newton:

Cau 1. Cho khai trién (3:3 + 222 + 1)10 = a1 + asx + asz? + ... + agx®®. Tinh tong

A. S=15",

S = a1 + 2@2 + 4a3 + ...+ 220a20.

B. S=17".

C. §=17%.

Cau 2. Trong khai trién (1 — z)'?, hé s6 diing trude 27 1a

A. 330.

Cau 3. Cong thiic khai trién clia (a + b)" 1a

A ) Cram Rk,
k=1

B. ) Cka" ",
k=0

C. ) Cra" "
k=1

D. Y Cha"™ ",

k=0

Cau 4. Meénh dé nao sau day 1a ding?

n

A. (a=b)" =) Cka" " (a,b € R, neN).

k=0

n

B.

—-33.

C.

—72.

B. (a—b)"=) (-1)Cha"*t*, (a,b € R, n € N*).

k=0

C. 0"=Cl+C+C2+C2+...4CF, (neN.
D. 2"=C°-C!'+C?-C3+ ...+ 0" (n€N").

D. §="71

D.

—792.

Cau 5. Trong khai trién (a +b)", (a,b € R, n € N*). Téng cac s6 mii ctia a v& b trong

moi s6 hang bang
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A.

n -+ 1. B. 2n. C. n. D. 2n+ 1.

Cau 6. Trong khai trién (a +b)", (a,b € R, n € N*), ta dugc bao nhiéu s6 hang?

A.

B
C.
D

n + 1 s6 hang.
2n s6 hang.

n s6 hang.

. 2n + 1 s6 hang.

. S6 hang tong quét ctia khai trién (a + )", (a,b € R, n € N*) la

A. T,y = CFa" "k,
B. T, = CFa™™ k.
C. Ty = Cra"Fp.
D. Tyy1 = CFa™ k.
Cau 8. Tinh tong S = 2C), — 212.3'C}, + 211.3°CF, — 219.3°CF, + ... + 31C5.
A. (-1, B. 5. C. (-5)%. D. 1%,
Cau 9. Nhi thic (5 + 2%)'? ¢6 khai trién 1a

Qw >

D.

Cau 10.

5207, — 5" aCly + ... + (—1)z*Cy.
51209, — 51 2CL, + .+ (—1) 2H O3
51208, + 51?0, + .. 4+ 2O
5207, + 5taCl, + ..+ 2 Cl3.

Trong khai trién nhi thiic (ac + y2)10 thanh da thic va xép theo thit ty liiy thia

tang dan ctia « thi s6 hang thit 6 ké tit trai sang phai l1a bao nhieu?

A.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

CSxty°. B. O’y C. CSz'y. D. Cfz’y™.
Trong khai trién (2a — b)°, (a,b € R) hé s6 clia s6 hang thit 3 bing

80. B. 40. C. -80. D. —40.

Khai trién nhi thitc (z +2)"*° (z € R, n € N) ¢6 tat ca 17 s6 hang. Vay n bing
10. B. 11. C. 12 D. 17.

Trong khai trién (32* — y) " he s6 clia s6 hang chinh gitta 1a

—3'Cy,. B. 3'CY,. C. -3°C},. D. 3°CY,.

Cho ham s6 f(z) = z(z + 1)*®. Tinh f/(1).
f/(1> — 22018 4 22017'
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B. f/(1) =221 +2018.2%""7,
C. f/(1)=2%"8 4 2018.2201%,
D. f/(1) = 22017 +2018.2%"7,

Cau 15. Tim s6 nguyén duong n sao cho CF + 2C} +4C? + ... + 2"C" = 243.

A. n=4. B. n=25. C. n=11. D. n=12.

Cau 16. Cho khai trién (2z — 1)* = apz'* + a12™® + ... + a14. Tinh tong
T=ay—a;+ay—as+ ...+ ay.

A. T=1. B. T=3% C. T=-1 D. T =-3%
Cau 17. S6 nao sau day khong phai hé s6 clia 2° trong khai trién (1 + 2)'?

A. C% —C8. B. C%. C. Cg+Cs. D. %,
Cau 18. Cho khai trién (z — 2)'° = ag + a12 + ae2® + ... + @100, He s6 ag; 1a

A, —2CE B. —29C9 C. 2ci, D. 2979
Cau 19. Tim gia tri nguyén duong n, biét T = C9, + Cs,, + Oz + ... + O = 1024.

A. n=1 B. n=2 C. n=5. D. n=10.

Cau 20. Tinh téng S = n.3°C" + (n —1).3'C" 1 + (n — 2).3°C* % + ... + 1.3"'CL.

A. S=n4"t
B. S=n4".
C. S=nJd"
D. S=n3"""

Cau 21. Tim s6 nguyén duong n thoa

Cony — 2205 | —3.2C5 | +...— (2n — 1)z 2C3"~} = 2017.

A. n=1008.
B. n =1009.
C. n=-1008.
D. n = -1009.

Cau 22. Tim hé s6 16n nhat ctia khai trién (1 + 2)". Biét ring tong tat ca cac hé sb 1a
4096.
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A. 0. B. 1. C. O, D. C%,

Cau 23. Tinh téng S = 1.2°C;, +2.2'C2 , +3.2°C3 , + ... + (n + 2).2" O3,

A. (n+2).3"?
B. (n+2).3""!
C. (n+2).2"
D. (n+2).2"!

Dap an va cac tham so:

Cau hoi Mic do DPap an « b

Cau 1 3 B 0.21 —

Cau 2 3 D 1.74 —1.28
Cau 3 1 B 1.31 —1.18
Cau 4 1 B 0.36 —1.73
Cau b 1 C 0.78 —0.67
Cau 6 1 A 0.53 —2.09
Cau 7 1 C 0.81 —1.34
Cau 8 2 A 1.26 —0.40
Cau 9 2 C 0.17  0.17
Cau 10 2 D 0.74 —0.99
Cau 11 2 A 0.30  0.41
Cau 12 2 A 1.57 —0.94
Cau 13 2 C 1.06 —0.98
Cau 14 2 B 1.28 —1.49
Cau 15 3 B 0.33 —2.25
Cau 16 3 B 0.29 0.54
Cau 17 3 A 1.32 —0.52
Cau 18 3 A 1.66 —0.60
Cau 19 3 C 0.33  0.48
Cau 20 3 A 0.50  0.41
Cau 21 3 C 0.46  0.90
Cau 22 4 D 0.37 —0.61
Cau 23 4 B 0.17 1.06

Cau héi tric nghiém phan Xdc sudt:

Cau 1. Mot nong dan c6 8 con trau. Hom nay ong dat theo 2 con dé ra ruong nhung ong
khong biét ring trong s6 trau doé c6 3 bi bénh. Tinh xac suat dé cd 2 con trau ngudi nong
dan chon déu khong bi bénh.
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2
Pzi. B. P:i. C.P:—5. . 3.
14 28 28 28
Cau 2. Mot khoi lap phuong c6 tat cd duge son mau va duge chia thanh 125 khdi nhé

biang nhau bdi cdc mat phang song song vdi cdc mat clia khéi lap phuong (hinh vé).

Lay ngau nhién 15 khéi nhé. Xac suat dé lay duge 6 khoi nhé son ding 1 mit gan bing

A. 0,00004. B. 0,237. C. 0,212 D. 0,191

Cau 3. Lép c6 30 hoc sinh trong dé c6 10 hoc sinh can thi. Ngudi ta lan lugt kiém tra
ngau nhién ting hoc sinh cho dén khi phat hién mot hoc sinh can thi thi dimmg lai. Xac
suat dé kiém tra t6i hoc sinh thit 5 thi ngiing lai (kiém tra c6 hoan lai) 1a

A. 0,068. B. 0,067. C. 0,066. D. 0,065.

Cau 4. Mot 16p 30 hoc sinh. Chon ngau nhién 3 hoc sinh dé tham gia hoat dong ctia

Doan truong. Xac suat dé chon dude 2 nam va 1 nit 1a Tinh s6 hoc sinh nit ctia 16p.

1015
A. 18 B. 15. C. 12. D. 9.

Cau 5. Tha roi mot chat diém vao mot tAm bia hinh chit nhat c6 chiéu dai va chiéu rong
lan lugt 1a 25 va 10 (cm). Mot diém A c6 dinh duge vé trén tam bia nhu hinh vé. Tinh
x4c sudt dé chat diem cdch diém A tit 3 dén 4 (cm).

550111
20,

i H5em
A. P =0,049.
B. P =0,044.
C. P=0,061.
D. P =0,088.

Cau 6. O nguoi c6 mot gen b gay bénh bach tang lan hoan toan so véi gen B qui dinh
mau da binh thuong. Mot doi vg chong déu ¢6 gen déu dang di hop (ttic 1a ¢6 chita mot
gen 1dn). Tinh xac suit dé ho sinh dugc 5 dita con thi 2 con trai binh thuong, 2 con gai
binh thuong va 1 con trai bi bénh.
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A
B.
C

D.

. P =0,002.
P =0,074.
P =0,003.
P =0,084.

Cau 7. Ldi chinh t4 clia mot hoc sinh 16p 2 trén moi trang v6 1a dai lugng ngau nhién X

c6 bang phan phoi xac suat nhu sau:

X

0

1

2

P

0,3

0,3

0,2

0,01

0,09

0,1

Tinh xac suat dé mdi trang sai it nhat 3 16i.

A.
B.
C.
D.

P=0,2.
P=0,3.
P =0,29.
P =0, 009.

Cau 8. Lgi nhuan (ty dong) hai dy an A va B, ky hieu X4 vd Xp c6 bang phan phdi
xac suat nhu sau:

Tim lgi nhuan trung binh ctia mdi du an va du 4n nao c6 do on dinh cao hon?

A.
B.
C.
D.

Xa| -2 3 |10
P 102]06|0.2
Xp| 1 4 9
P 10410402

Cau 9. Khdo sat trén 100 sinh vién vé thoi gian stt dung may tinh trong mot ngay thu
duoe bidu do sau:

Goi X la dai lugng thoi gian st dung may tinh (gio). Tinh P (5,28 < X < 9).

50
45
40
35
30
25
20
15
10

5

0

3

<1

[1;3]

14

[3;5]

25

[5:7]

47

[7:9]

O<
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A. P(5,28< X <9,2)=0,78.
B. P(5,28< X <9,2) =0,47.
C. P(5,28< X <9,2)=0,72.
D. P (5,28 <X <9,2)=0,53.

Cau 10. Mot ngudi di bo tit cong ty vé dén nha thi phat hién r6t mat vi tien. Anh ta
chic chin rang vi bi roi trén doan duong khodng 100m trudc clia cong ty nén quay lai tim.
Tinh xac suat anh ta tim dugc vi biét quang dudng tit nha dén cong ty 1a 1,5km.

1 3 14

A. P=—. B. P=_—. C. P=—. D.le.
15 200 15 6

Cau 11. S6 lugng ca (kg) mot ngu dan bat duge mdi ngay duge thong ké trong bang sau:

X (kg) 0 1 2 3 1 5
Xac suat | 1,6% | 12,6% | 21% | 34,7% | 21,9% | 8,2%

Tinh xac suat dé nguoi nay cau dude nhiéu nhat 2kg ca.

A. P =0,04%.
B. P =35,2%.
C. P=0,21%.
D. P =0,352%.

Dap an va cac tham so:

Cau hoi Mic do DPap an « b

Cau 1 2 A 0.87 —1.02
Cau 2 2 C 1.33 —0.75
Cau 3 2 A 1.14 —0.32
Cau 4 2 A 1.59 —0.35
Cau b 1 B 0.88  0.04
Cau 6 3 D 0.60 —1.29
Cau 7 4 A 0.78  0.29
Cau 8 2 C 0.84 —0.32
Cau 9 3 B 0.23 1.02
Cau 10 2 A 1.29 —0.54
Cau 11 2 A 1.33 —0.84

Muc tiéu ctia cho ngan hang CH chuong T6 hgp — Xac suat 16p 11 1a tong hgp
khoang 100 CH cho thudc cac chi dé. Do d6, dé tai thuc hién thie nghiem thém 60 CH,
c6 6 lugng cu thé nhu sau:
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Chu dé Mic d6 1 Miic d6 2 Miic d6 3 Miic d6 4 Tong cong

Quy tac dém 4 10 5 2 21
HV, TH, CH 7 2 7 4 20
Nhi thtc Newton 2 — — — 2
Xac suat 6 3 5 3 17
Téng cong 19 15 17 9 60

Trong d6, cac CH dudc chia thanh 02 dé doc lap nhau, mdi dé gom 30 CH:
Dé thuc nghiém 1:

Cau 1. C6 bao nhiéu s tu nhién c¢6 3 chit s6

A. 900. B. 901. C. 899. D. 999.

Cau 2. Ban muén mua mot cay bit chi va mot cay bat mye. Bat muyc ¢6 8 mau, bt chi
ciing ¢6 8 mau khac nhau. Vay ban ¢6 bao nhiéu cach Iya chon?

A. 64 B. 32 C. 20 D. 16

Cau 3. Cho tap hop A c¢6 n(n > 1) phan tit. Trong cac phat biéu sau, phat biéu nao
ding?

a) SO cac hoan vi ciia A 1a P, = n!.

b) Khi sip xép n phan tit cia A khong theo mot thit ty, ta duge mot hoan vi.

¢) S6 cac hoan vi cia A la P, =n(n —1)(n —2)...1.

d) S6 nguyéen k (1 < k < n). Mdi tap con ciia A ¢6 k phan tit duge goi 1a mot chinh hgp.

e) Chinh hgp chap k ctia n phan tit cia A 1a khi ta 1y ra & phan tt tit tap hop va sip
xép ching theo mot thi t.

f) Quy tac cong md rong 1a |[AN B| = |A| + |B| +|AU B.

A. a, c e B. a, b, d. C. b,e f D. b, c, d.
Cau 4. Cho tap hop A gom c6 n phan tit va mot s6 nguyén k& théa man 1 < k < n. Mai
tap hop con gom k phan tit ctia A duge goi la

A. Mot chinh hgp chap k cia n phan ti.
B. Mot t6 hop chap k ctia n phan ti.

C. Sb6 chinh hgp chap k ctia n phan ti.
D. S6 t6 hop chap k ctia n phan ti.

Cau 5. Déng thtic nao ding?

A, AF =n.(n—1)...(n—k—1).
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B. AF = A"
C. AF =CF gl
D. AF =k

Cau 6. Phat biéu nao sau day la sai?

Hai t6 hop khéc nhau thi ¢6 cac phan tit khac nhau.

Hai chinh hop giong nhau khi c¢6 cac phan tit gidng nhau.

Chinh hgp chap n ctia n phan ti chinh 14 hoan vi clia n phan ti.
Hai diém A va B phan biet thi AB, BA 1a cac chinh hp.

o oW »

Cau 7. Cau nao dudi day khong dang?

n

A (a+d)" =) Cka" ",
k=0
B. (a -+ b)" khi khai trién c6 n s6 hang.
C. Tong hé sb ctia (a + b)" khi khai trién 1a 2"
D. C?=C%néup+q=nhayp=q.

Cau 8. Cong thic P(A.B) = P(A).P(B) dang khi
Hai bién c6 xung khic.
Hai bién co doi.

Hai bién ¢ doc lap.

oS aw»

Hai bién c¢6 xung khic doc lap.
Cau 9. Phat biéu nao sau day sai khi néi vé "phép thit ngadu nhien"?

C6 thé xac dinh dugce tap hgp cac phép thit xay ra trong phép thit dé.
Két qua ciia n6 khong doan truée duge.

Bao gom tap hgp cac khong gian mau clia phép thi.

oaw»

La mot thi nghiém hoac mot hanh dong.
Cau 10. Trong cac khéng dinh sau, khang dinh nao sai?

A. Khong gian mau la bién c6 chac chan.

B. Hai bién c¢6 doc lap thi khong dong thoi xay ra.

C. Hai bién c6 doi nhau thi khong dong thoi xay ra.

D. Hai bién c¢6 xung khac 1a chi c6 mot trong hai xy ra.

Cau 11. C6 10 cap vg chong di du tiec. C6 bao nhiéu cach chon mot ngusi dan ong va
mot ngudi phu nit trong bita tiéc phat biéu ¥ kién sao cho hai ngudi dé khong 1a vg chong?
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A. 100. B. 91. C. 10. D. 90.

Cau 12. Cho cac chit s6 2, 3, 4, 5, 6, 7. S6 cac s6 tit nhién chan c6 3 chit s6 lap thanh ti
6 chit s6 do 1a

A. 36. B. 18. C. 256. D. 108.

Cau 13. C6 bao nhiéu s6 tu nhién c¢6 2 chit s6 ma tat ca chit s6 deu 187

A. 25. B. 20. C. 30. D. 10.

Cau 14. Dé di tit A dén H thi c6 thé di qua cac vi tri B, C, D, E, F, G dugc nbi nhau
nhu hinh vé. Cé bao nhiéu cach dé di tit A dén H?

PO Oa
oy

A. 576. B. 19. C. 104. D. 108.

Cau 15. Dé tao mot chiéc banh phai trai qua 3 giai doan. Giai doan 1 ¢6 thé thuc hién
bing 3 cach, giai doan 2 c6 thé thuc hién bang 4 cach, giai doan 3 c¢6 thé thuc hién bang 1
cach. Vay dé hoan thanh chiéc banh cé tat ca bao nhiéu cach?

A. 8 cach. B. 12 cach. C. 3 cach. D. 6 cach.

Cau 16. Cho da giac n dinh (n € N*, n > 3). Tim n biét ring da gidc c6 135 duong chéo.

A. 15. B. 27. C. 8. D. 18.
1 1 2 .
Cau 17. Cho P(A) = 3 P(B) =z, PLAUB) = 3 Tim = de A va B xung khac.
1 1 1 1
A.x:?. B. T=g C. z=-. D.x:g.

Cau 18. Mot lién doan boéng da c6 10 doi, moi doi phai da 4 tran véi doi khac, 2 tran &
san nha va 2 tran ¢ san khéach. S6 tran dau dugce sip xép la

A. 180. B. 160. C. 90. D. 45.

Cau 19. Véi cac chit s6 2, 3, 4, 5, 6, ¢6 thé lap dude bao nhiéu s6 tu nhien gom 5 chit s6
khac nhau trong d6 hai chit s6 2 va 3 khong ditng canh nhau?

A. 120. B. 96. C. 72. D. 48.

Cau 20. Cho hai duong théng d; va dy song song nhau. Trén d; lay 10 diém phan biét,
trén dy 1ay n diém phan bigt (n > 3,n € N*). Biét ring c6 2800 tam gidc c6 dinh 1a cac
diém da cho. Tim n.
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A. 15. B. 20. C. 25. D. 30.

Cau 21. Cho lai hai c4 thé c6 kiéu gen giéng nhau la AaBb. C6 tat ca bao nhiéu kiéu
hinh doi F,7

A. 16 kidu. B. 4 kiéu. C. 2 kiéu. D. 8 kiéu.

Cau 22. Cho bat phuong trinh C? < C2. Tap nghiém ciia bat phuong trinh dé la

A. 4<n<6.
B. 4<n<T7.
C. 5<n<8.

D. -1 <n<8.

Cau 23. Mot mach dién c6 n linh kién dude mac noi tiép nhu hinh vé sau:

| IS |

Gia st cac linh kién ¢6 do tin cay (xac suat hoat dong tot) nhu nhau va bang p. Tinh do
tin cay cua mach dién.

A. p". B. np. C. 1—-p D. 1—np.

Cau 24. C6 chin tam thé dugc danh s6 tit 1 dén 9. Lan luot rat thé mdi lan mot tam
dén khi dugc thé sé 3 thi dimg lai. Phai béc bao nhiéu lan dé xac suat P ~ 0, 088?

A. 3lan. B. 2 lan. C. 1lan. D. 4 lan.
Cau 25. Xép ngau nhién 4 nguoi dan ong, hai nguoi dan ba va mot dia tré vao bay chiéce
ghé dit quanh mot ban tron. Tinh xéac sudt dé dia tré ngoi gitta hai ngudi dan ba.

313! 11213! 214] 115!
B C. D

6! G 6 Coel

Cau 26. Gieo dong thoi 3 con xtic xdc. Tinh s6 kha nang tong s6 cham trén mit xut
hién ctia 3 con stc siac bang 10.

A. 7. B. 27. C. 42. D. 50.

Cau 27. S6 cac uéc nguyéen duong ctia 540 1a

A. 12 B. 23. C. 24. D. 36.
Cau 28. Mot ho gom m duong thing song song cit mot ho gdm n dudng thing song
song khac (m,n > 2). C6 bao nhiéu hinh binh hanh dugce tao thanh?

m(m — 1).n(n — 1).
4

A.
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m(m —1) +n(n — 1)'
2
C. m(m—1)n(n—1).

D. m(m—1)+n(n—1).

Cau 29. O ché gen long ngan ki hicu 1a Aa va gen long dai ki hieu 1a aa. Thyc hién phép
lai giéng ché long dai va giong ché long ngan thu duge F;. Tiép tuc thyc hien lai Fy x Fy
thi duge doi Fy. Ti lé ché long ngan va long dai 6 doi Fy 14 bao nhiéu?

A. 1:1. B. 1:5. C. 5:1. D. 5:2.

Cau 30. Ba ngudi choi tro tung xu vao mot chiée bat duge dit trong mot chau nuée 16n.
Chiéc bat c6 ban kinh 9cm, chiéc chau c6 ban kinh 50cm. Méi ngudi choi duge ding 3
dong xu tung dén khi ndo c6 mot dong xu roi vao bat thi thoi. S6 xu trung binh ca ba
ngudi sit dung va do lech chuén ctia né lan luot.

A. 2xuva0,26.
B. 1 xuva 0,26.
C. 2xuva(,6.
D. 1 xuva0,6.

Pé thuc nghiém 2:
Cau 1. Tit cac s6 2, 3, 4, 5 ¢6 thé lap dude bao nhiéu s6 gom 4 chit s6?
A. 256. B. 120. C. 24. D. 16.

Cau 2. (6 bao nhiéu s6 tir nhién gom 4 chit s6 khac nhau?

A. 4536. B. 4°. C. 2156. D. 4530.
Cau 3. Gia sit mot cong viec c6 thé duge tién hanh theo 2 phuong 4n A va B. Phuong
an A c6 thé thuc hién bing n cach, phuong an B c6 thé thuc hién bing m cach. Khi do,

s6 cach thie hién cong viéc 1a

1 1
A. mn. B. m+n. C. 5mn- D. §(m+n).

34



Cau 4. Xét hai ménh dé sau day:

(I) Mdi hoan vi n phan tit ctia mot tap hop 14 mot cach sidp xép cic phan tit clia tap
hgp do6 theo mot thi tu nao do.

(IT) M&i hoan vi n phan tit ctia mot tap hop 1a mot chinh hgp chap n ctia n phan ti do.

Hay chon phuong an dung.

A. Chi c¢6 (I) dang.
Chi ¢6 (II) ding.
(I) va (II)

(I) va (II) deu sai.
{ 56 % bang bao nhiéu?
(n+3)(n+2).
(n+3)(n+2)(n+1).

n?® +4n + 4.

B
C déu dang.
D

@)
&)
c
o
=

oawep

n+ 3.
Cau 6. Tong T = C2 + CL + C? + ... + C! bing

A. 2™ B. 2" - 1. C. 2"+ 1. D. 4"

Cau 7. Cong thiic cong xéc suat P(A+ B) = P(A) + P(B) chi ding khi
2 bién c6 xung khac va doc lap.
2 bién ¢6 doc lap.

Hai bién c6 xung khic.

S aQwp

2 bién c6 doi.
Cau 8. Chon phét biéu ding

Hai bién c¢6 xung khic 1a hai bién ¢6 déi nhau.

Hai bién c6 doc lap 1a c6 it nhat mot trong hai bién c¢6 xay ra.

0w »

Hai bién c¢d xung khic 1a hai bién c6 cting xay ra.

D. Hai bién c¢6 doéi nhau 1a hai bién c¢6 xung khic.

Cau 9. Cho cac phét biéu sau:

a) Khong gian mau 1a tap hop tat ca cac két qua ctia phép thit.

b) Bién ¢6 A lién quan dén phép thit 7' 1a bién ¢d ma viée xdy ra hay khong xdy ra clia
A phu thuoc vao két qua ctua 7.

¢) Tap hop cac bién ¢6 thuan lgi cho cho A duge goi 1a xac suat thuan lgi ciia A.
P(Q4)
PQ)

d) X4c suat ctia bién ¢6 A duge xac dinh béi cong thite P(A) =
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e) X4c suat luon nhé hon 1 va 16n hon 0.
f) Xac suat ctia khong gian mau luon bang 1.

S6 phét bicu ding la
A. 3. B. 4. C. 5. D. 6.
Cau 10. C6 bao nhiéu s6 tu nhién c¢6 2 chit s6 ma cac chit s6 hang chuc 16n hon chit s6
hang don vi?
A. 40. B. 45. C. 50. D. 55.
Cau 11. Mot nguoi vao ciia hang an, ngudi dé chon thyc don gom 1 mén &n trong 5 mon,

1 loai qua trang miéng trong 5 loai qua trang miéng va mot nude uéng trong 3 loai nude
uoéng. C6 bao nhiéu cach chon thiyc don?

A. 25. B. 75. C. 100. D. 15.

Cau 12. S6 cac s6 tir nhién gom 5 chit s6 chia hét cho 10 1a

A. 3260. B. 3168. C. 9000. D. 12070.
Cau 13. S6 dien thoai ¢ huyén Ct Chi ¢6 7 chit s6 va c6 3 chit sd dau tien 1a 790. Hbi &
huyén Ct Chi ¢6 t6i da bao nhiéu may dién thoai?

A. 1000. B. 100000. C. 10000. D. 1000000.
Cau 14. Cho B = {1,2,3,4,5,6}. Tit tap B c6 thé lap dugc bao nhiéu s6 chin c6 6 chit
s6 doi mot khac nhau?

A. 720. B. 46656. C. 2160. D. 360.

Cau 15. Thap giac 16i (10 canh) 1a mot da gidc ¢6 bao nhiéu dudsng chéo?

A. 36. B. 45. C. 25. D. 35.

Cau 16. Trong cac khiang dinh sau:

a) P(A) =1 thi A la bién c6 chic chan.

b) AN B = @ thi A va B la cac bién ¢ ddi nhau.

¢) P(B) =0 thi B la bién ¢6 0.

d) A, A la hai bién c6 déi thi P(A) + P (4) = 1.

e) A va B la hai bién ¢6 bat ky thi P(AU B) = P(A) + P(B) — P(AN B).
S6 khang dinh ding 13
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A. 2. B. 3. C. 4. D. 5.

Cau 17. Goi T la xac suat sinh con trai, G 1a xac suat sinh con gai. Khi d6, xac suat
sinh toan con géai la

a) P=(G)", (neN).
b) P =(T)", (n€N").
c) P=(1-7)" (ne€N").
d) P=1—(T)", (n € N").
S6 dap an dung la

A. 1. B. 2 C. 3. D. 4.

Cau 18. C6 bao nhiéu s6 tir nhién c6 4 chit s6 doi mot khac nhau khong vust qua 20207

A. 1008. B. 1020. C. 504. D. 511.

Cau 19. Trong khong gian Oxyz cho n diém trong dé c6 m diém dong phang (1 < m < n).
C6 bao nhiéu t dién ¢6 cac dinh 1a cac diém da cho?

A. C

B. ¢i-c*
c. ci,
D. C! - (2.

Cau 20. Tim s6 canh ctia mot da giac 10i, biét da giac c6 s6 duong chéo gap doi sé canh.
A. T B. 4. C. 5. D. 6.

Cau 21. Cho lai cay hoa do canh dai thuan chiing véi cay hoa trang canh ngan thuan

chiing duge F;. C6 tat cd bao nhiéu kiéu hinh ctia doi F;?

A. 16 kiéu hinh.
B. 4 kiéu hinh.
C. 8 kiéu hinh.
D. 12 kiéu hinh.

Cau 22. Giai bat phuong trinh 8CJ,, < 3CE!.

A. 0<n<20
B. 0<n<21.
C. 0<n<2T
D. 0<n<25.

Cau 23. Ba xa tha I, II va III cuing ban (doc 1ap) mdi ngudi mot vien dan vao mot tam
bia. X4c suat ban tring clia cac xa tht lan luot 1a 0,7; 0,8; 0,9. X4c suat bia khong tring
dan 1a
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A. 0,504. B. 0,092. C. 0,587. D. 0,006.

Cau 24. Trong giai bong da cia mot truong c¢6 12 16p tham gia, trong dé mot doi la cia
16p 12A1 va mot doi clia 16p 12A2. Ban t6 chitc tién hanh béc tham ngiu nhien dé phan
chia céc doi ra thanh hai bang A v B. Tinh xéc suat dé hai doi 16p 12A1 v 12A2 & ciing
mot bang.

) 3 4 2
11 B 11 C 11 b 11

Cau 25. Tit cac s 1, 2, 3, 4 ¢6 thé lap dude bao nhiéu s6 ty nhién c6 9 chit s6 sao cho
cac chit s6 theo thit ti tir trai sang phai khong gidm va c6 mat du cac chit sd da cho?

A. 56 sb. B. 60 sb. C. 58 sb. D. 62 sb.

Cau 26. Titcac s6 1, 2, 3, 4, 5, 6, 7 c6 the lap dugc bao nhiéu s6 ¢6 5 chit s6 nhé hon
300007

A. 360. B. 720. C. 1080. D. 920.

Cau 27. Cho 10 diém A;, Ay, As, ..., Ayg, trong d6 c6 4 diém thang hang ngoai ra khong
c6 3 diém nao khac thang hang. Héi c6 bao nhiéu tam gidc c6 3 dinh la 3 diém trong 10
diém da cho?

A. 80 tam giac.

B. 96 tam giac.

C. 60 tam giac.

D. 116 tam giac.

Cau 28. C6 mot mach dién nhu sau:

/ / P

C6 bao nhiéu cach bat cong tac dé lam sang bong den?

A. 3 cach. B. 6 cach. C. 3! cach. D. 6! cach.
Cau 29. O dau Ha lan, tinh trang hat mau vang troi hoan toan so véi tinh trang hat
mau xanh. Tinh trang do mot gen qui dinh nam 6 NST thuong. Cho 5 cay ti thu va sau

khi thu hoach lay ngdu nhién mdi cay mot hat dem gieo dugc cac cay Fy. Xac suat dé
trong 5 cay c6 3 cay cho hat vang va 2 cay cho hat xanh.

A. P =0,026.
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B. P —0,088.
C. P=0,264.
D. P—0,274
Cau 30. X4c suat tring mot vien dan vao muc tiéu 1a 0,8. Thyc hién ban vao muc tiéu

trong diéu kién nhut nhau cho dén khi ¢6 5 vién tring muc tiéu thi dimg. goi X 1a s6 dan
can ban. Tim phan phdi xac suat ctia X.

A. PIX=k+i=C5l Lok (1 =p).
B. P[X —k+z]:C’k+zp (1-p).
C. PIX=k+i=Cfl p.(1-p)"
D. P[X _k+l]:Ck+zP( )k

Pap an dé thuc nghiém

Cau hoi Mic do Dap an Mic d6 Dap an
beé 1 Dé 2

Cau 1
Cau 2
Cau 3
Cau 4
Cau 5
Cau 6
Cau 7
Cau 8
Cau 9
Cau 10
Cau 11
Cau 12
Cau 13
Cau 14
Cau 15
Cau 16
Cau 17
Cau 18
Cau 19
Cau 20
Cau 21
Cau 22
Cau 23

W W W W W W NN NNN R R 2 okl e e e
> O mwm Q> ®m O wo > 00w oo Qm Q= >
W W W W W W R NN KN NN KN N H e e e
O Ww™e» OO T QOO OQQm T e Q== Qo= =
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Cau hoi Mic do DPap an Mic dé6 Dap an

bé 1 Dé 2
Cau 24 3 A 3 C
Cau 25 3 D 4 D
Cau 26 3 B 4 B
Cau 27 3 C 4 D
Cau 28 4 A 4 A
Cau 29 4 D 4 A
Cau 30 4 A 4 B

02 deé thyc nghiém trén duge thiuc nghiem véi 120 hoc sinh thuoc céc truong THPT
trén dia ban Can Tho: THPT An Khanh, THPT Bui Hitu Nghia, THPT Chau Van Liém,
THPT chuyén Ly Ty Trong, THPT Nguyén Viet Hong, THPT Thyc hanh Su pham (Dai
hoc Can Tho). Sau khi phan tich bang phan mém TATA, thu duge s6 ligu & bang 2.11.

Bang 2.11. Két qua phan tich dé thiyc nghiém qua phan mém IATA

Cau héi Discr PVal PBis a b ¢ Ghi cha
be 1

Cau 1 0.10 096  0.38 124 —-243 0

Cau 2 0.15  0.91 033 074 =231 0

Cau 3 —-0.13 0.08 —-0.12 —-043 —-3.67 0 Loai
Cau 4 044 056 026 025 —0.56 0

Cau 5 035 082 036 063 —-173 0

Cau 6 025 035 023 0.15 259 0

Cau 7 0.53 0.75  0.55 1.62 —-0.79 0

Cau 8 —-0.03 0.01 -037 —-226 —292 0 Loai
Cau 9 0.36 030 030  0.27 1.92 0

Cau 10 0.58 0.78  0.53 1.27  —-0.98 0

Cau 11 0.19 092 039 078 =235 0

Cau 12 029 089 042 142  —156 0

Cau 13 039 084 047 1.06 —1.38 0

Cau 14 035 072 027 035 —168 0

Cau 15 045 0.84 0.54 1.62 —1.18 0

Cau 16 041  0.84 0.55 1.58  —1.19 0

Cau 17 045 087 049 1.15 —1.50 0

Cau 18 035 082 038 033 —-292 0

Cau 19 032 08 029 028 =393 0

Cau 20 026 085 045 058 —2.08 0
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Cau hoi Discr PVal PBis a b ¢ Ghi cha
Cau 21 0.52 045 036 048 027 0

Cau 22 046 031 030  0.56 1.00 0

Cau 23 058 051 044 095 —-0.05 0

Cau 24 0.03 037 0.06 -021 —-152 0 Loai
Cau 25 —-0.06 0.06 —-0.14 -0.29 =581 O Loai
Cau 26 0.04 065 006 —0.15 240 0 Loai
Cau 27 031 08 043 071 —-180 0

Cau 28 041 077 038 079 -1.19 0

Cau 29 —-0.08 0.22 006 —-0.19 -394 0 Loai
Cau 30 0.04 031 0.06 —-0.04 —-1262 0 Loai

Dé

Cau 1 0.12 0.89 0.09 —-0.08 1591 O Loai
Cau 2 0.04 099 0.21 1.05  —=3.50 0

Cau 3 0.16 08 036 079 —-175 0

Cau 4 034 044 032 0.37 043 0

Cau 5 0.12 093 034 079 =245 0

Cau 6 0.44 0.85 0.42 1.01 —-148 0

Cau 7 033 069 035 051 =109 0

Cau 8 0.11  0.17 — —0.03 —29.74 0 Loai
Cau 9 0.23 0.18 0.17  0.20 4.69 0

Cau 10 0.04 096 0.02 -043 4.55 0 Loai
Cau 11 0.20 0.96 0.43 1.29 =226 0

Cau 12 0.08 098 051 250 =259 0

Cau 13 0.16 091 038 1.09 —-189 0

Cau 14 032 070 035 022 -233 0

Cau 15 028 088 043 072 =201 0

Cau 16 034 037 026  0.06 5.00 0

Cau 17 0.17 072 017 0.01 -=59.17 0

Cau 18 0.44 0.82 0.48 1.06 —-1.24 0

Cau 19 046 035 038 144 046 0

Cau 20 048 086 057 137 —-136 0

Cau 21 0.12 0.74 0.02 —0.05 11.37 0 Loai
Cau 22 —0.16 0.11 -0.11 —-0.3 —4.20 O Loai
Cau 23 028 084 042 074 -170 0

Cau 24 —-0.04 0.04 -0.15 —-0.38 —=5.05 0 Loai
Cau 25 0.08 006 0.16 —-0.05 —-30.08 0 Loai
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Cau hoi Discr PVal PBis a b ¢ Ghi cha
Cau 26 048 068 032 057 =090 0

Cau 27 036 080 042 056 —1.69 0

Cau 28 0.14 0.40 0.0 —-0.01 -27.39 0 Loai
Cau 29 026 032 0.04 —-0.17 =255 0 Loai
Cau 30 0.14 032 005 —-0.10 —4.47 0 Loai

Dén day, ngan hang CH chuong T6 hgp — Xac suat dude tong hop va chuan héa gom
87 CH thudc 04 chu dé. S6 lugng CH ciia ngan hang dude tong hop trong bang 2.12.

Bang 2.12. S6 lugng cau héi cia ngan hang cau hoi chuong T6 hop — Xac suét

Chu dé Mic d6 1 Miic d6 2 Miic d6 3 Miic d6 4 Tong cong
Quy tac dém 5 7 1 22
HV, TH, CH 6 6 2 20
Nhi thic Newton 7 7 9 2 25
X&c suat 5) 10 4 1 20
Toéng cong 23 32 26 6 87

2.2 Xay dung API tric nghiém thich dng

Giao thiic xii Iy (API) thuong duge dung trong truong hop can két hgp gitta nhicu
nén tang khac nhau (Tuan et al., 2020), trong trudng hgp nay 1a co sé di lieu, cic thuat
toan v6i nén tang chatbot.

Trdc nghiem thich ing (Adaptive Test) 1a thuat ngit dé chi mot phuong phap danh
gia TS (hoc sinh, sinh vién, bénh nhan...) biang hinh thitc kiém tra tric nghiém nhung
danh gia theo hudng nang lyc ctia TS bang bo CH tuong ting véi mitc nang luc d6. API
tric nghiem thich tng 1a mot he théng phan mém duge phat trién trén co s mo hinh
trac nghiem thich tng dé danh gia TS. Vé hoat dong, hé théng c6 gang mo phéng phuong
phap danh gia clia mot nguoi gido vien doi véi hoc sinh (Le Théai Hung et al., 2019). C6
nghia 1a: lan dau tién hé thong cung cap cho T'S mot CH vita di khé d6i v6i TS, néu TS
tra 10i chinh xac thi sau d6 mot CH kho6 hon sé duge dé nghi va nguge lai, mot CH c6 do
kho6 thap hon duge dé nghi néu TS tra 1oi sai. Bén canh d6, CH ké tiép dudc dé nghi dua
trén dit lieu tra 1oi nhitng CH trude d6. Qua trinh nay duge lap di lap lai cho dén khi c¢6
di bang ching dé xac dinh nang luc ciia TS.

2.2.1 Thuat toan tric nghiém thich ting
Mo ta thuat toan

Dau vao:
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e Ngan hang CH da duge chuan héa theo mo hinh IRT 2 tham sb.

e Nang luc hién tai ctia thi sinh.

Dau ra: Niang Iyc clia thi sinh sau khi duge danh gia.

Hoat dong thuat toan:

Budc 1. Khdéi tao miic nang lyc ban dau cho TS: 6; = 0.
Buéc 2. CH phu hgp véi mic nang luc ctia TS duge dua ra va TS tra 1oi.

Budéc 3. Uéc lugng miic do nang luc méi dua trén két qua tra 1oi CH ctia TS:

k ei(0=b;)
s = Ok +7 ) (“Z’— m) (2.1)
=1

voi v = 1.0 1a téc do hoc ctia may, u; = 0|1 1a két qua tra 161 CH thit i ctia TS, a4, b; 1a
cac tham s6 cta CH.

Budc 4. Quay lai Buéc 2 néu cac diéu kién ding chua duge théa méan.

Budc 5. Két thic qua trinh danh gia va dua ra két qua.

Trong d6, dieu kién dung clia thuat toan 1a tat cd CH trong ngan hang CH da dugc
tra 10i, hodc hé s6 nang luc § da duge xac dinh. Cu thé, hé s6 nang lyc dude xac dinh khi
do lech chuan SE dat gia tri di nho, thuong la 0.4 hoiic 0.8, theo 1y thuyét IRT, ta co:

SE(0)) = — (2.2)

Zf:l ]i(ek)

Ham thong tin CH tra vé gia tri k¥ vong thay déi ctia nang liye. Hay noi cach khéac, CH
thit 7 da dong gép thé nao cho su thay doi ctia tham sb ning lic. Do dé ta co thé sit dung
nhu mot dicu kieén ditng clia trac nghiem thich ting.

2.2.2 Thuat toan lua chon cau hoi

Thuat toan lira chon CH tiép theo la phan quan trong nhat trong mo hinh tric
nghiém thich ing. Day 14 mot thuat toan con hoat dong bén trong thuat toan trac nghiem
thich ting. Thuat toan nay gitp may tinh lira chon ra CH phu hgp véi nang lyc thi sinh tu
ngan hang CH da chuan héa. Tran Thi T6 Loan (2017) dua ra cac thuat toan lya chon
CH nhu sau:

e Thuat toan lya chon CH theo tiéu chuan thong tin t6i da (MI) 1a thuat toan phd
bién dugce st dung trong cadc mo hinh trac nghiém thich nghi. CH thit k£ + 1 dugc
Iia chon cho TS 1a CH cung cap thong tin ti da cho viec ude lugng kha nang (6;,)
cua TS dua trén k CH truée dé6 ma TS da tra loi.

e Thuat toan lya chon CH theo thong tin toan cuc (KL) 1a thuat toan lya chon CH
dua trén phuong phap thong tin tong thé. Thuat toan nay st dung do do Kullback —
Leibler dé tinh toan udc lugng trong viéc lya chon CH.
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e Thuat toan lira chon CH duya trén st phan tich tién doan theo tiéu chi t6i da thong
tin (MEI) 1a thuat toén lua chon CH duya trén viéc phan tich tién doan céc tiéu chi
t6i da thong tin du kién.

Tiéu chi chon cau hoi

Sau khi TS tra loi CH k thi nang lyc tam thoi cia TS duge uée lugng va ky hiéu la
0. Tiép theo ta tim CH tht & phit hop véi miic nang lyc nay bang phuong phép lya chon
CH theo tiéu chudn thong tin toi da (maximum information criterion):

ipp1 = argmax; {I; (0r), j € Ry}

V6i Ry, = {1..n} \ Sk, vd S, = i1, 12, ..., % la tap hop CH da dugc chon, 1;(#) 1a ham thong
tin ctia CH thit j, d6i v6i mo hinh IRT 2 tham s6, ta co:

I;(0) = a3 P;(0)Q;(0).
Khi 6 ¢ dinh, ham thong tin dat gia tri cyc dai tai diém b = 0. Vi vay cau i, dudc chon
1a CH c6 do kho gan véi 6;,. N6i cach khéc, khi gia tri do kho b cang tién vé gia tri nang
luc 0 va do phan biét a cang 16n thi ham thong tin cang tién gan gia tri cyc dai. Do do,

CH thi k + 1 duge chon 1a CH c¢6 do khé gan bang ning hyc udc lugng 6, va c¢6 do phan
biét 16n nhat trong ngan hang.

Thuéat toan tim kiém nhi phan

V6i bai toan tim kiém mot gia tri gan nhat véi a tit tap hop {by, bs, ..., b, }. Thudt
toan tim kiém nhi phan (binary search algorithm) cho phép ta tim kiém mot cach t6i uu
v6i do phiic tap O (log,,): Néu a nhd hon gia tri trung tam thi ta tim kiém trong nita tréi
clia ddy, nguoc lai thi tim kiém trogn nita phai ctia ddy, qua trinh tiép tuc cho téi khi tim
dude gia tri xap xi véi a.

Dau vao: a va day {by, ba, ..., b, }.
Dau ra: b gan nhat vdéi a.

Hoat dong ctia thuat toan:

Buéc 1. Ganl=1var =n.

Buéc 2. Néu l > r, chuyén t6i Buéc 6.

l
Buéc 3. Gan m = L —ng

Buéc 4. Néu a = b,,,, tim kiém két thic va trd vé m.
Buéc 5. Néu a < b,,, gan r = m — 1, ngudc lai, gan | = m + 1, quay lai Budéc 2.

Budc 6. Néu |a — | < |a — b,|, trd vé [, nguge lai, tra vé r. Tim kiém két thic.
Code minh hoa thuat toan trén ngon ngtt PHP:
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function binary_search (Int $a, Array $b): Int {
if (count($b) == 0) return -1;
$left = 0; $right = count($b) - 1;
while ($left <= $right) {
$mid = floor (($left + $right) / 2);
if ($a == $b[$mid$]) return $mid;
if ($a < $b[$mid]) $right = $mid - 1; else $left = $mid + 1;
}
if (abs($a - $b[$left]) < abs($a - $b[$right]l)) return $left;
return $right;

}
Code 2.1. Phuong thiic tim kiém nhi phan

2.2.3 Xay dung API x1t Iy bang ngén ngit PHP

Béng ngon ngit web PHP, luan van tién hanh xay dung mot khong gian tén (names-
pace) xtt Iy dit lisu CH va bai kiém tra dya trén ly thuyét IRT. Trong d6 c6 02 Idp (class)
la item va test.

Class cau hoi

Trong class cau héi, c6 hai tham s6 chinh, 1a a (do phan biét) va b (do kho) can
duge khéi tao ngay tit dau. Bén canh do, 16p can cung cap cac phuong thic tinh xac suat
tra 101 ding (P), xac suat tra 1oi sai (Q =1 — P) va tinh ham lugng thong tin cho viec
dénh gia nang luc (7).

Code minh hoa:

namespace IRT;

class Item {
public $a
public $b

0;
0;

function __construct (Float $a, Float $b) {
$this -> set_parameter ($a, $b);
}
function set_parameter (Float $a, Float $b) {
$this -> a = $a;
$this -> b = $b;
}
function P (Float $theta): Float {
$exp = exp(($this -> a) * ($theta - ($this -> b)));
return $exp / (1 + $exp);
}
function Q (Float $theta): Float {
return $this -> P($theta);
}
function I (Float $theta): Float {
$P = $this -> P($theta);
return $this -> a **x 2 * $P * (1 - $P);
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Code 2.2. Class cau héi

Class bai kiém tra

Class bai kiém tra bao gom hai thuoc tinh chinh 1 cde cau héi (items) va toc
do hoc v clia kiém tra thich tng. Cac phuong thitc xit 1y can thiét 1la: Thém cau héi
(add_item(item:) va add_items(items:)), lay cau hoi (get_item(index:)), x6a cau
hoi (remove_item(index:)), dém s6 cau hoi (num_of_items(:)).

Bén canh do, clas can cung cap day diu cac phuong thic tinh todn dya trén ly thuyét
IRT, nhu la: ham thong tin clia dé trac nghiem (1(6)), do lech chuan SE(#) va diém IRT.
Hon nita, dé phuc vu cho tric nghiem thich tng, mot phuong thiic khong thé thiéu la tim
kiém cau hoi bang thuat toan nhi phan (binary_search_item(theta:)).

Code minh hoa:

namespace IRT;

class Test {
public $items;
public $gamma = 1.0;

function __construct (Array $items = []) {
$this -> items = $items;
}
function add_item (Item $item) {
array_push($this -> items, $item);
}
function add_items (Array $items) {
$this -> items = array_merge($this -> items, $items);
}
function get_item (Int $index): Item {
return $this -> items[$index];
}
function remove_item (Int $index) {
array_splice($this -> items, $index, 1);
}
function num_of_items (): Int {
return count ($this -> items) ;

}
function d_theta (Float $theta, Array $answers): Float {
$numerator = 0;
$denominator = 0.000001;
for ($i = 0, $count = count ($answers); $i < $count; $i++) {
$numerator += ($this -> items[$i] -> a) * ($answers[$i] -

($this -> items[$i] -> P($theta)));
$denominator += $this -> items[$i] -> I($theta) ;
}

return $numerator / $denominator;
+
function I (Float $theta): Float {
$sumI = 0.000001;
for ($i = 0, $count = count($this -> items); $i < $count; $i++)
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$suml += $this -> items[$i] -> I($theta);
return $suml;
}
function standard_deviation_expected ($theta): Float {
return 1 / sqrt($this -> I($theta));
}

function IRT (Array $answers, Float $start_theta = 1.0): Array {

$theta = $start_theta;
$d_theta = 1.0;
$d_theta_max = 0.00001;

$step = O;
while ((abs($d_theta) > $d_theta_max) && ($step < 100)) {
$step++;
$d_theta = $this -> d_theta($theta, $answers, $this -> items
) g
$theta += $d_theta;
}
$SumP = 0;
for ($i = 0, $count = count($answers); $i < $count; $i++)
$SumP += P($theta, $this -> items[$i]);
return [
’step’ => $step,
’theta’ => $theta,
>IRT_score’ => $SumP / count($answers)
1;
}
function binary_search_item (Float $theta): Int {
$count = count($this -> items) ;
if ($count == 0) return false;

$low = 0; $high = $count - 1;
while ($low <= $high) {
$mid = floor (($low + $high) / 2);

if ($theta == ($this -> items[$mid] -> b)) return $mid;
if ($theta < ($this -> items[$mid] -> b)) $high = $mid -

else $low = $mid + 1;

}

if (abs($theta - ($this -> items[$low] -> b)) < abs($theta -

$this -> items[$high] -> b)))
return $low;
return $high;

Code 2.3. Class bai kiém tra

ilg

(
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Chuong 3

Thiét ké Facebook chatbot véi
Chatfuel

Chatfuel 1a mot cong cu tao chatbot manh mé gitp xay dung nhanh mét chatbot
trén mang xa hoi Facebook (hay Facebook Messenger). Chatfuel manh mé khong chi &
giao dién tryc quan, ma con & viec hé trg JSON danh cho viéc md rong thuat todn bang
lap trinh.

3.1 Nén tang Chatfuel

Dé tao chatbot v6i Chatfuel, trudc hét can c6 quyén qudn tri vién (administrator)
cia mot trang Facebook (Facebook fanpage). Sau khi dang nhap vao chatfuel.com, giao
dién ctia Chatfuel tuong tu nhu hinh 3.1. Trong d6:

(1) Create from Template: Tao mot chatbot méi tit mau ¢é sén, hodc mot chatbot
trang.

(2) Menu xuat hién & cac chatbot da tao cho phép thuc hién cic thao tac co ban nhu doi
tén (rename), sao chép (copy), zéa (delete).

(3) Chon chatbot dé truy cap giao dién lam viéc chinh ctia Chatfuel.

ao® < m & L E & dashbosrd chathmloss ¢ 0
c arpmatd peochay @ AGONCY  mELP MO0 COUWALSATY  noOuTUE '@ Ve s Thanh
All Templates  Featured Hew  Basbes  Marketing  Business  Tools =

o=
umme

Hinh 3.1. Giao dién bit dau ctia Chatfuel
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3.1.1 Giao dién lam viéc

Sau khi chon chatbot, giao dién lam viec ctia Chatfuel (hinh 3.2) xuét hién, trude
hét 1& muc Grow — chita cac thong tin co ban dé phat trién chatbot nhu trang Facebook di
két noi (connected page, muc (8)), cdch bot tra 13i lai mot s6 tin nhan nguoi ding thuong
gui, céc tién ich md rong (plugin).

@ B diihboard = o
Kot Bot O ‘.3 - "
Growth Tools
ﬂ Facebook pages Troubleshooting »
Kant Al fram CTL ME Dinconnaech
Teach your bot to respond o custom text inputs Watch the help video =
Mice jol!

Veui v Teught your BOL 8l the sugetled pheases

View configured phrases

Hinh 3.2. Giao dién lam viéc chinh ctia Chatfuel
Bén phai man hinh la thanh diéu huéng:
(1) Grow: Trang bat dau, chita cac thong tin co ban va cong cu gitp phat trién chatbot.
(2) Automation: Cac thiét dat tra 1oi ty dong.

(3) Live Chat: Hién thi céc tin nhan yéu cau tro chuyén véi quan tri vién (cac vai tro
tren chatbot duge thiét dat ¢ muc (6)).

(4) People: Hién thi danh sach va cac thuoc tinh, thong tin ngudi dimg da tuong tac véi
chatbot.

(5) Re-engage: Cho phép tuong téc lai v6i cac ngusi dung da sit dung chatbot, da lau
khong tuong téac, chua hoan thanh viée nao dé (theo diéu kien tiu thiét dat)...

(6) Configure: Cai dat cho chatbot, bao gom mii gio ctia chatbot, menu hoat dong, cac
thanh vién c6 thé quan 1y bot...

(7) Analyze: Cac phan tich dinh lugng v& goi ¥ cho viéc phat trién bot.

Muc Automation

Phan nay cung cap cac cong cu dé tao ra nhitng cudc hoi thoai hoan toan tu dong
va linh hoat (hinh 3.3):
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(1) Flows: Thiét dat tra 16i ty dong thong qua cac khéi tryc quan, viéc nay tuong tu véi
biéu dién thuat toan bing biéu do.

(2) Blocks: Tao ra cac "khéi" tin nhan xac dinh, c6 thé dé dang diéu hudng (navigate)
qua lai v6i Flows.

(3) Set up AI: Dat cac quy tac tra 10i tuy dong (ho#c diéu huéng sang Block, Flow)
thong qua viéc nhan dang cac cum tit, tin nhan...

Flows cho phép sit dung cau tric 1& nhanh (néu... thi...) v c6 thé diéu huéng rat
linh hoat thong qua giao dién chinh sita tryc quan, do dé, n6é thusng duge lya chon cho
cac cuoc hoi thoai dai va phic tap. Mot flow c6 thé ddm nhiem mot mang 16n ciia chatbot.
Dién hinh la cac phan huéng dan, héi dap (Q-A), khao sét... Tuy nhién, do van con § giai
doan thit nghiém, nén flow van chua duge hoan thién vé mat hiéu nang, dic biét 1a giao
dién chinh stta khong on dinh khi lam viéc véi nhitng flow mang tinh phic tap. Giao dién
Flows gom c6 hai phan: (4) danh sach cac flow va (5) khu vie thiét ké flow véi cac nut
lenh (6) (hinh 3.3).

Kani Bot D a Mgy i T

fovs =

@ Dfault group + 1 ¥ oo "0 e g o oy s
» _gresting i
» {_updiate_infiaemation

* { ey

LT e |

I
& Tedt This Fline 7

Hinh 3.3. Thiét dat tra 10i tu dong vé6i chitc nang Flows

Blocks cho phép tra 1oi ty dong thong qua cac khdi duge thiét dat tu trude. Blocks
stt dung giao dién chinh sita tuyén tinh va khong hd trg cau tric ré nhanh nhu Flows, nén
mot block khong thé dam nhan nhiéu cong viec. Khi chua cé flow, block thuong dudc
diing rieng 1é dé goi JSON API — thanh phan quyét dinh cac ciu tric ré nhanh va diéu
huéng. Hién nay, block thuong dudc stt dung cho cac giao tiép don gidn, gui cidc hinh dnh
c6 san, goi JSON API cho cac thuat toan phtc tap... Giao dién thiét lap block tuong tu
hinh 3.4, trong d6: (1) cht cac nhéom va céc block, (2) khong gian bién tap block.

Phan Set up AI cho phép két hop cac flows va blocks lai v6i nhau, thong qua viéc
nhan dang t ngit nhan duge, bot sé tra 16i bang tin nhdan van bin (text messages) hoic
chuyén hudng (re-direct) sang cac phan khéc. Tinh nang nay dic biet hieu qua do né gitp
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Hinh 3.4. Thiét dat tra 16i tu dong vé6i chiie niang Blocks

bot hiéu va phan hoi chinh xac theo mong muén ctia quan tri vien. Ngoai ra, ¢ muc Grow,
Chatfuel sé goi ¥ mot so6 cum tit, tin nhan ma nguoi dung thuong xuyen gii dén, gitp bao
quat hoa viéc hoc tap ciua Al o) giao dién nay (hinh 3.5), quéan tri vién c6 thé them mot

quy tac (rule — (1)), sau d6 nhap cac cum tir vho muc (2) va thiét lap cidch phan hoi ctia
bot ¢ muc (3).
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Hinh 3.5. Thiét dat tra 1i tu dong vé6i chitc nang Set up Al
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Muc People

Muc people (hinh 3.6) cung cap danh sach chi tiét nguoi dung da tuong téc véi bot,
cac thuoc tinh c6 sdn va cac thuoc tinh tiy thiét lap:

(1) Hién thi danh sach ngusi dimg va cic thuoc tinh, thoi gian truy cap... Phan nay c6
theé tity chinh danh sach cac cot tity theo nhu cau st dung.

(2) Cung cap chitc nang loc danh sach nguoi dung theo nhém: nguoi dung chit dong nhin
tin véi chatbot, ngudi diing nhan vao quang cio, ngudi diing binh luan céc bai dang cia
fanpage...

(3) Quan ly chung danh sich ngusi dung ctia chatbot, cu thé: Iuu vio nhom nao dé, x6a
nguoi dung, xuat dudi dang tép CSV (Comma-separated values).
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Hinh 3.6. Giao dién danh sach ngusi dung da tuong tac véi bot

Muc Re-engage

Chitic nang nay cung cap nhiéu cach dé tuong tac ty dong v6i (nhom) ngudi ding
clia chatbot thong qua viéc giii tin nhin dén mot nhém ngusi nhan va goi ¥ ngudi diing
dang ky vao nhém thong b4ao (nhém nhan tin khuyén mai, nhém nhan thong tin ve chiic
nang mdi ctia bot...), thudng dude st dung dé tao mot 16i nhic, tin khuyén mai...

Giao dién re-engage cho phép thuc hién (1) gii thi cong ngay lap tic, (2) 1én lich
cho tin nhan, (3) gt tin nhian theo mot sy kién duge thiét lap sén (sau 24 gio khong
tuong tac, khi thay déi mot thudc tinh...), (4) tu dong gii tin nhin tit cAc nguon bén
ngoai chatfuel (qua JSON API). Tin nhan dugc thiét ké va giii tit re-engage hoan toan
tuong tu véi giao dien thiét ké blocks (5).
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Hinh 3.7. Giao dién chiic ning Re-engage

3.1.2 Thiét ké mot cudc hodi thoai véi Chatfuel
Thiét ké chatbot bang blocks

Mot block dude sit dung 1a mot giai doan clia cudc hoi thoai. Lan dau truy cap,
chatbot s& c6 02 block méc dinh 1a tin nhdn chao ming (welcome message) va cdu trd [0
mdc dinh (default answer) (xem hinh 3.4). Dtng nhu tén goi, tin nhdan chao ming dugce
gtii lan dau tién khi nguoi dung bat dau tro chuyen véi bot va cau trd 107 mdac dinh dung
dé gti di khi bot khong hiéu tin nhan clia ngusi ding.

O giao dien lam viec véi blocks, dé tao mot block méi, chon dau cong (+) ¢ khung
(1), ho#c tao mot nhém céac block bang viec chon + ADD SEQUENCE OR GROUP sau
do6 dat tén cho nhom. Ngoai ra, cac block c¢6 thé dudge phan nhom va sip xép dé dang
bang thao téc kéo tha chuot.

Chon mot block & khung danh sach (1) dé hién noi dung ciia block (hinh 3.8). Tai
day, tén block dugc hién thi ¢ (1), ngudi ding c6 thé nhan chudt vao dé ddi tén block
theo ¥ minh. Tiép sau tén block 14 nit LINK dung dé tao duong dan (URL) dé truy cap
true tiép t6i block d6. Phan (2) 1a thong tin cdc dudng vao/ra ctia block, trén hinh 3.8,
ngudi dilng cé thé truy cap t6i block tit menu chinh ctia fanpage, tit cau trd (i mac dinh
va tit mot block/flow c6 tén f_survey; ciing vay, tit block menu c6 thé chuyén sang cac
block/flow c6 tén about-bot, start, update-information va open-form. Tiép theo 1a noi dung
chinh hay kich ban ctia block (3) va cudi cling 1a cac thanh phdan (elements) dé thiét ké
block, con duge goi la cac plug-in (4).

Khi chon More dé hién thi danh sach day du (hinh 3.13), cic plug-in nay sé dugc
hién thi theo cac nhém chitc nang chinh, cu theé:

e Add & Send Content: nhém phug-in nay don gian va dé sit dung nhat, gitp quan
tri vién thém va gii noi dung tur block:

23



Onenu T

v Inbound links

Outbound links

= Show "typing..." for at least

D3y |a nhilng vide t3i c6 thé
lam &

ADL

Add Element

& () Q D =] +
Use Tomplates. Toxt Typing Image Gallory Quick Ro...  Redirect .. More

Hinh 3.8. No6i dung ctia mot block

— Text: Cho phép tao ra mot tin nhan vin ban, téi da 640 ky tu. Plug-in nay
hd tr¢ ma hoa van ban UTF-8 do d6 c6 thé dugc sit dung cho nhiéu ngon ngit
khac nhau, trong dé cé tiéng Viét.

— Typing: Plugin nay tao ra mot hoat anh dang nhap tin nhan cho ngudi ding
trong khoang thoi gian dat trude: tir 0.1 dén 20 giay. Hoat anh nay cho nguoi
diing thoi gian dé doc tin nhan tit bot trude khi tin nhin tiép theo duge gui.
Dé bot mo6 phéng hanh dong giéng véi ngusi that, Chatfuel khuyén nghi chon
s6 giay khdp véi sd dong ciia tin nhan trude d6. Vi duy, tin nhin truée d6 c6 04
dong, thi hoat anh nay nén dugc dat la 4 giay.

— Image: Cho phép thém hinh anh (cd &nh tinh va anh dong) vao block véi céac
dinh dang dugc chap nhan la PNG, JPG va GIF. Dé thoi gian gtii anh dugc toi
uu, hinh anh duge lya chon nén c6 kich thuét va dung lugng vita phai, cu theé:
500 x 500 pixel cho hinh anh ti lé 1 : 1 hodc 854 x 460 pixel cho hinh anh ti 1é
16 : 9 va kich thuéc tép khong 16n hon 1 MB; d6i v6i anh dong (GIF), toc do
khung hinh (frames per second) t6i da la 60 FPS va kich thudc tép khong 16n
hon 2 MB.

— Gallery: Plug-in nay cung cap mot thu vién cho bot (hinh 3.9). Thu vién la
mot man hinh hién thi theo chiéu ngang chita nhiéu hinh 4nh ma ngusi ding
¢6 thé cuon qua (t6i da 10 hinh 4nh), méi hinh anh déu c6 tieu dé (title), tieu
dé phu (subtitle), URL va (cac) ntit nhan. Plug-in nay c6 thé st dung cho viéc
gi6i thieu san pham, hién thi cac tiy chon, hién thi cac cau hdi thuong gap...
Céc nit nhan cho mdi muyc trong thu vién c¢6 thé chuyén huéng ngusi diing dén
mot block /flow khac, md URL, thuc hign cudc goi dén mot sb cu thé...
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Hinh 3.9. Mot thu vién dugce tao ra tit Chatfuel

— Video: Cho phép thém video vao mot khoéi. Tuy nhién, trude tién can tai video
len Facebook hodc Dropbox va bat chia sé cong khai trén nén tang tuong ting
d6, nghia 1a video duge hién thi cho bat k¥ ai c6 lien két. Véi video, dinh dang
tep phai Ia MP4 véi kich thudc tep t6i da la 25 MB.

— Audio: Cho phép thém mot tép am thanh vao block. Cing nhu video, tép am
thanh can dugc tai len mot dich vu luu trit ndo d6 va dat & ché do cong khai.
Cac dinh dang duge hd trg 1a MP3, WAV va OGG véi kich thuée tép t6i da 1a
25 MB.

— Comment: Diing dé them mot ghi chi vao cac phan tit clia chatbot. Comment
sé khong hién thi cho nguoi diing. Thém ching dé tao ghi cht dé chinh sita vé
sau hodc dé lai ghi chi cho nhitng ngudi quan tri khac.

e Collect User Data: Thu thap dit lieu tit ngusi diing dé phan loai hoic tiép can
trong tuong lai.

— Quick Reply: Plug-in nay cho phép thém céc tity chon phan hoi vao bén dudi
ctia plug-in Tezt (hinh 3.10). M&i tity chon tra 15i nhanh c6 thé bao gdm t6i
da 20 ky tu van ban va biéu tugng cAm xtc, va cé thé cé t6i da 11 cau tra loi
nhanh. Khi duge nhan vao, cac cau tra 10i nay c6 thé kich hoat phan hoi ciia
A, dan nguoi dung dén mot khéi khac va tham chi luu phan hoi ciia ho vao
mot thude tinh.

— Save User Input: Cho phép lay vin ban hodc tép tit ngusi diing ctia chatbot.
Bot ¢6 thé tu dong luu tin nhan vin ban vao mot thuoc tinh hodc tu dong gui
t6i email clia quan tri vien bang plug-in Notify Admin Via Email hoic téi
bang tinh bang plug-in Save to Google Sheets. Plug-in nay c6 thé chap nhan
bat ky loai tép ndo (DOCX, XLSX, PDF, JPG, v.v.) dudc phép giii 6 Facebook
hay Facebook Messenger.
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Hinh 3.10. Minh hoa cac cau tra 16i nhanh

— Set User Attribute: Plug-in nay sé tu dong dat gia tri thuoc tinh (tuy chinh)
cho nguoi dung duya trén viec ho da xem mot phan nhat dinh ctia chatbot
hay chua, hodc thém cac truong dit lieu vao thong tin ngusi dung. Chatfuel
hé trg dat bat ky gia tri nao, nhung tap hop dién hinh c6 thé bao gom cé
(ves), khong (no) hodc khong dugc dat (unset). Tit d6 c6 thé thiét lap mot
chudi dé chi gii cho nhitng ngusi dimng da nhin thay mot khéi nhat dinh.

— Save User Phone Number va Save User

Email: Cho phép luu lai s6 dién thoai/email One more ting, Sean We ke to
” s.end discount codes to our lans.
clia ngudi dung va luu né vao mot thuoc tinh de -
st dung sau nay. Plug-in tao ra kem véi mot tin i foct et & ol for
g . * 20% off right now, if you're
nhan mac dinh yéu cau thong tin, quan tri vién S
B 2 . - - N R ‘Your phone number should appear
c6 the gitt nguyén hoac tuy chinh. @ (Dot etpto Gureltmis.
(555) 012 - 3456
Z ~ . o NI .2
+ Néu thong tin ctia ngusi dung duge hién , ® &

thi cong khai trén ho so Facebook, ho sé
thay thong tin d6 ti dong dién duéi dang
cau trd loi nhanh khi bot yéu cau. Ho c6

Hinh 3.11. Minh hoa plug-in
Save User
Phone Number/Email

thé chon hoiic nhap thong tin khéc.

+ Néu sb dién thoai ctia ngusi dung khong
hién thi cong khai trén ho so Facebook, ho ¢6 thé nhap thong tin do theo
cach thi cong khi bot yéu cau.

e Export & Import: Cic plug-in trong phan nay cho phép bot xit Iy dit lieu bang
cach gtii di hodc goi vé tit mot nguon bén ngoai.

— JSON API: Cho phép thic hién cac yéu cau dén may chii ciia bén thit ba dé
nhan vé dit lieu dang JSON. Tt d6 bot c6 thé hién thi tép hinh anh, am thanh
hoiic video cho ngudi diing hodic gii thuoc tinh dén may chi dé luu trit.

— Save to Google Sheets: Cho phép xuat di lieu ciia ngusi dung sang bang
tinh (Google Sheets). Chon mot hosic nhiéu thuoc tinh hién c¢6 trong bot va
céc gid tri ngusi dung cho tung thudc tinh (tham chi cac gia tri duge thu thap
tit cac plug-in nhu Save User Input) sé duge giii dén bang tinh ngay lap tic
khi chiing dugc thu thap.

— Notify Admin via Email: Plug-in nay sé giti mot email theo mau dén (cac)
dia chi email duge chi dinh va sé dién vao bat ky thuoc tinh nao dugce liet ke
v6i cac gia tri cho mot ngudi dung cu thé. Plug-in nay chi dé gti thong tin

26



ngudi diing dén quan tri vien bot, khong ding dé giii email cho ngusi ding. Vi
du khi bot nhan dugc mot don xin viéc (application), v6i email mau nhu hinh
3.12, quan tri vién sé nhan dugc email v6i dit lieu duge dien, nhu "Youve got a
new applicant for Marketing Associate position. Their name is Lawrence Smith
and theiwr phone number is 555-1253-4567."

© Notify Admin via Email

Mew applicant / HR@business.com

Hi there! You've got a new applicant for §EREEERIN. Their name is ELETENE
(EEEE and their phone number is @SiELE.

Hinh 3.12. Thiét lap giti email cho quan tri vién

— Export/Import Content via Zapier: Cho phép nhap, xuat dit lieu tit mot
bén thi ba (Google Sheets, MailChimp, Shopify, Zoom...).

e Redirect Users: Chuyén huéng ngudi ding sang block /flow khac dya trén hanh
dong ctia ho hoac cac thudc tinh da gan.

— Redirect to Block: Cho phép chuyén huéng ngudi ding ctia chatbot dén bat
ky block/flow nao. Hon nita, phug-in nay c6 thé thiyc hién chuyén huéng nang
cao dua trén cac thuoce tinh ngusi diing — nghia la c6 thé gii nhing ngusi dung
dap ting cac tiéu chi nhat dinh dén cac khéi nhat dinh.

— Subscribe/Unsubscribe to Sequence: Cho phép ngusi dung dang ky /hiy
dang ky nhan thong bao thudoc mot nhom nao d6. Viéc nay dién ra hoan toan
tu dong khi ngudi ding truy cap dén khdi c6 chita plug-in nay.

— A /B Testing: Plugin nay cho phép thit nghiém céc phién ban khac nhau cta
block trong chatbot. N6 sé dua mot s6 nguoi ding dén mot phién ban va nhiing
ngudi diing con lai dén mot phién ban khéc, tit dé c6 thé xem phién ban nao
hoat dong tét nhat. Quan tri vien c¢é thé chon ty lé phan tram ngusi ding
muon gii cho mdi phién ban.

e Connect Users to a Human: Két ndi ngusi diing véi quan tri vien dé trao doi
truyc tiép.

— Live Chat: Cho phép két ndi ngudi diing v6i mot phién chat trie tiép véi quan
tri vién. Cac chiic nang tu dong cia chatbot sé ding lai cho t6i khi phién chat
két thic. Ngoai ra, plug-in cho phép thiét lap thoi gian nguoi ding cho dé quay
lai v6i bot tu dong.

— Conversation Handover: Plug-in nay cho phép dinh ciu hinh cic tng dung
khac dé xit 1y cac phién tro chuyén truc tiép do ngudi dung bot yéu cau. St
dung n6 khi can tra 10i nguoi dung tit Hop thu dén ctia Facebook hoac tit ting
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dung ctia bén thit ba nhu hé thong CRM (customer relationship management).
Sau khi mot cuoc tro chuyen duge chuyén giao cho tng dung, cac chiic nang tu
dong clia bot sé tam diing cho dén khi ngusi diing quay lai vé6i no.

Add & Send Content
O Text Typing ©) Image D Gallery

) Video @ Audio Comment

Collect User Data

& Quick Reply = Save User @ SetUser O save User
Input Attribute Phone Number
© save User
Email

Export & Import

You can also set up integrations via Zapier. Learn more

© JSON API © saveto © Notify Admin 3 Export via
Google Sheets via Email Zapier

3¢ Import Content @& Send Analytics
via Zapier Events to FB

Redirect Users

© Redirect to @ Subscribe € Unsubscribe €9 A/B Test
Block to Sequence from Sequence

Connect Users to a Human

© Live Chat © Conversation
Handover

Hinh 3.13. Danh sach cac plug-in cia block

Thiét ké chatbot bing flows

Khong nhu block, flows c6 thé dam nhan mot mang chiic ning, hodc tham chi toan
bo chitc nang clia mot chatbot do duge trang bi co ché diéu huéng va cic cau tric ré
nhanh rat linh hoat. Hon nita, flow dugc thiét ké thong qua viéc kéo tha cic thé triic quan,
thay vi giao dién tuyén tinh ctia block. Khi lam viéc véi flow, c6 thé d& dang nhan ra flow
bao gom nhiéu thé, méi thé tuong tu véi mot block va duge lien két lien tuc véi nhau tao
thanh mot tién trinh hoi thoai.

C6 06 loai thé c6 thé tao ra trong mot flow:
e Send message: Thé nay thyc hién gii tin nhin dén ngusi diing, bao gom: tin nhin

van ban, hinh anh, hoat anh dang nhap tin nhan, thu vién, video, am thanh, tra 1oi
nhanh, luu dién thoai/email ctia ngusi dung.

e Action: Thé thuc hién cdc hanh dong, nhu: dit/x6a thuoc tinh ngusi dung, thong
bao t6i quan tri vien, goi JSON API. Sit dung thé nay khi muén thite hién mot hanh
dong ngam, nhu Ivu, thay doi hoac gii dit lieu.
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e Split traffic: Thuc hién chitc ning tuong tu plug-in A /B Testing ctia block.

e Condition: Tao ra mot cau tric ré nhanh dé chuyéen huéng ngusi ding dya trén
(cac) diéu kien ctia thudce tinh.
e Delay: Tri hoan cudc hoi thoai trong mot khoang thaoi gian xac dinh.
e Redirect to Flow/Block: Chuyén huéng ngusi diung sang mot block /flow khac.
Ngoai thé, flow con c6 céc lien két dé diéu huéng cudc hoi thoai va lien két céc thé.
Céc vong tron nho 6 géc dudi cing bén phai ctia thé va § phia bén phai cia cac nit nhan
14 nhitng diém ma tit d6 c6 thé vé ra cac miii tén dé két ndi cac khéi. Cac miii tén lien két
céc phan khac nhau ctia cudce tro chuyén véi nhau, hién thi cho bot biét noi dua nguoi
dung tiép theo.

C6 hai cach dé thiét ké mot flow:
1. Thiét ké b6 cuc co ban bang cac thé trude, sau dé thyc hién tao cac lien két.

2. Thiét ké bd cuc khi thie hien bang cach thém timg thé mot. Xay dung khéi dau
tien, sau d6 nhap vao hinh tron lién két, mot menu xuét hien dé chon loai thé tiép
theo can thiét ké.

Tuy nhién, tuy hd trg cau trtc ré& nhanh manh mé va cic plug-in ctia block duge ké
thita hoan toan, flows vAn ¢6 mot nhuge diém 16n 14 trinh thiét ké ctia né dua trén nén
WebGL, ma hiéu suat lam viéc 1a mot diéu dang luu tam, dac biét véi nhitng flow phiic
tap. Do d6, nén can nhac va st dung linh hoat qua lai giita block va flow.

3.1.3 Thiét ké chatbot théng qua JSON API

Nhu da néi 6 phan trude, plug-in JSON API cho phép tich hgp chuong trinh, thuat
toan phtic tap thong qua viéc glii va nhan cac yéu cau (bao gom ca phuong thic GET va
POST) tit may chti ca nhan dugc 1ap trinh sdn. Cu thé, JSON API c6 the:

e Tao ra noi dung dong (do phan code phat sinh).
e Lay va dit cac thuoc tinh nguoi dung.
e Chuyén huéng ngusi ding sang block/flow khac.

Phan hoi ctia may chii ¢6 thé két hop nhiéu dang tin nhin v6i nhau trong mot bién
JSON, hodc khong phan hdi bat cit noi dung gi dé dimg JSON. Sau khi chon plug-in JSON
API, mot bang chon tuong ty hinh 3.14 duge them vao block/flow. Can thiét lap cac dit
lieu sau day:

(1) Method: Phuong thiic clia yéu cau (request) duge giii di: GET hoac POST.

(2) URL: dia chi clia méay chit nhan request. Néu chon phuong thiic GET thi them dit
liéu vao sau URL.

(3) Nhan chon Test the Request dé kiém tra két qua.
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© JsoN API

Create integrations with your own server or other 3rd party systems, For example, you can generate dynamic

cantent in Messenger or export data to a CRM. Learn mare

Type o URL’ ?
GET - https:y/kant.ctume.work/chatfuel.php?user_ids

type=topic&topic_id= TR pllal i & topic_name=

[ROE selected Topic

messenger user jid SEETGELE

selectedTopicMame 10

Headers
4 Add header
Report errors in the bot (bot users will see the error messages) Test the Request

Modify Default Plugin Phrases >

Response
s 4]
{
“=aanag L
Regues!l Headers “text”: “Hiy chon =én hee",
“quick replies™i |
{
"title™: “Td hop, xic sulde”™,
“set attributes™: {
adTopicid™: "1°,
d fopic 'T:'- hgp, x&c suat”,
adTopicla=a”™: “xac-suat-thong-ka®,
selectadTopicQuestionLinit™: 1a"

"block names®: |
"get=topic=1ist
1

Hinh 3.14. Thiét lap goi JSON API
(4) Response: két qua phan hoi tit may chi.
Dudi day la ci phap JSON hop lé ding dé ra lenh cho chatbot.
Gui van ban

Stt dung ct phap sau dé giti tin nhin van ban.

{
"messages": [
{ "text": "Welcome to the Chatfuel Rockets!" },
{ "text": "What are you up to?" }
]
}

200 0K
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Gui hinh anh

St dung ct phap duéi day dé gii hinh dnh. Facebook Messenger hé trg dinh dang

JPG, PNG va GIF.

{

Ngoai ra, Chatfuel con hd trg chia sé hinh dnh tit mot bai viét Facebook thay vi tai

>

"url": "https://rockets.chatfuel.com/assets/welcome.png"

"messages": [
{

"attachment": {
"type": "image"
"payload": {

}

}

}
]

lén tha cong:

{

"messages": [
{
"attachment": {
"type": "template",
"payload": {
"template_type": "media",
"elements": [
{
"media_type": "image",
"url": "https://www.facebook.com/chatfuelrockets/photos
/1087668107975064" ,
"buttons": [
{
"title": "Go to Chatfuel!",
"type": "web_url",
"url": "https://chatfuel.com/"
}
]
}
]
}
T
"quick_replies": [
{
"title": "That’s cool!",
"set_attributes": {
"feedback": "Cool!"
}
}
]
}
]
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Gl video

{

Ct phap JSON duéi day ding dé giti mot video. Facebook Messenger hd trg video
dinh dang MP4, v6i kich thuét t6i da 1a 25 MB.

Ciing nhu v6i hinh anh, JSON sau day c6 thé chia sé mot video tit bai ding Facebook

>

"url": "https://rockets.chatfuel.com/assets/video.mp4"

"messages": [
{

"attachment": {
"type": "video"
"payload": {

}

}

}
]

thay vi tai lén thu cong:

{

"messages": [

{

"attachment": {

|ltype n o

"payload": {

"template",

"template_type": "media",

"elements": [

{

"media_type": "video",

"url": "https://www.facebook

/252894858962779/" ,
"buttons":

T,

{

"title":

lltypell :
"url":

"quick_replies":

{

.com/chatfuelrockets/videos

"Go to Chatfuel!",

"web_url",

"https://chatfuel.com/"

[

"title": "That’s cool!",
"set_attributes": {

"feedback":

"Cool!"
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GUi Am thanh

St dung c phap nay dé gii cac tép am thanh. Facebook Messenger hd trg am thanh
MP3, OGG, WAV, c6 dung luong toi da 25 MB.

{
"messages": [
{
"attachment": {
"type": "audio",
"payload": {
"url": "https://rockets.chatfuel.com/assets/hello.mp3"
}
}
}
]
3
Gi tép
St dung ct phap nay dé giii bat ky tép nao khéc, véi kich thuét téi da 25 MB.
{
"messages": [
{
"attachment": {
"type": "file",
"payload": {
"url": "https://rockets.chatfuel.com/assets/ticket.pdf"
}
¥
}
]
}

G1i thu vién

St dung cii phap nay dé giti mot thu vien (c6 thé cuon ngang). Méi muc bao gdom
mot hinh dnh, mo ta ngin va cac nit nhan.
{
"messages": [
{
"attachment": {
"type": "template",
"payload": {

"template_type": "generic",

"image_aspect_ratio": "square",

"elements": [

{
"title": "Chatfuel Rockets Jersey",
"image_url": "https://rockets.chatfuel.com/assets/shirt.
jprg",

"subtitle": "Size: M",
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"buttons": [
{
"type": "web_url",
"url": "https://rockets.chatfuel.com/store",
"title": "View Item"
}
]
T
{
"title": "Chatfuel Rockets Jersey',
"image_url": "https://rockets.chatfuel.com/assets/shirt.
jprg",
"subtitle": "Size: L",
"default_action": {
"type": "web_url",
"url": "https://rockets.chatfuel.com/store"
},
"buttons": [
{
"type": "web_url",
"url": "https://rockets.chatfuel.com/store",
"title": "View Item"
}
]
¥
]
}
}
}
]
}

Thuoc tinh image_aspect_ratio c6 thé mang gid tri square (vuong) hodc horizontal
(ngang), gié tri horizontal la mic dinh.

Gl hoa don

St dung cit phap nay dé giti mot tin nhan xac nhan don dat hang. Bao gdm phan
tom tat don dit hang, chi tiét thanh toan va thong tin van chuyeén.

{
"messages": [
{
"attachment": {
"type": "template",
"payload": {
"template_type": "receipt",
"recipient_name": "Mark Zuckerberg",
"order_number": "12345678901",
"currency": "USD",
"payment_method": "Visa 2345",
"order_url": "https://rockets.chatfuel.com/store?order_id
=12345678901" ,
"timestamp": "1428444666",

"address": {
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"street_1": "1 Hacker Way",

"street_2": "",
"city": "Menlo Park",
"postal_code": "94025",
"state": "CA",
"country": "US"

},

"summary": {

"subtotal": 105,
"shipping_cost": 4.95,
"total_tax": 9,
"total_cost": 118.95

},
"adjustments": [
{
"name": "CF Rockets Superstar",
"amount": -25
}
1,
"elements": [
{
"title": "Chatfuel Rockets Jersey",
"subtitle": "Size: M",
"quantity": 1,
"price": 65,
"currency": "USD",
"image_url": "http://rockets.chatfuel
},
{
"title": "Chatfuel Rockets Jersey",
"subtitle": "Size: L",
"quantity": 1,
"price": 65,
"currency": "USD",
"image_url": "http://rockets.chatfuel
3
]

.com/assets/shirt. jpg

.com/assets/shirt. jpg

Nt nhan

Stt dung JSON nay dé thém cac nit vio cau tra 16i. Chatfuel cho phép dit cac nit
dé lien két dén mot block/flow, mé mot trang web hodc giii mot request JSON API khac
t6i may chti. Mdi tin nhan dude thém tdi da 03 ntat nhan.

1 {

"messages": [

3 {
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"attachment": {
"type": "template',
"payload": {
"template_type": "button",
"text": "Hello!",
"buttons": [
{
"type": "show_block",
"block_names": ["name of block"],
"title": "Show Block"

"type": "web_url",

"url": "https://rockets.chatfuel.com",
"webview_height_ratio": "compact",
"title": "Visit Website"

"url": "https://rockets.chatfuel.com/api/welcome",
"type": "json_plugin_url",
"title": "Postback"

V6i cac niit nhan loai web_url, thuoc tinh chiéu cao trang web webview_height_ratio
c6 thé 1a compact (40%), tall (70%) hodc full (100%), gia tri mac dinh la full.

Ngoai ra, Chatfuel ciing cho phép tao ra lénh goi, diing dé quay s6 khi duge nhan:

{
"messages": [
{
"attachment": {
"type": "template',
"payload": {
"template_type": "gemneric",
"elements": [
{
"title": "Get in touch",
"image_url": "https://rockets.chatfuel.com/assets/contact.
jrg",
"subtitle": "Feel free to hit us up!",
"buttons": [
{
"type": "phone_number",
"phone_number": "+19268881413",
"title": "Call"
}
]
}
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Néu chatbot dang stt dung g6i Pro, Chatfuel con cho phép thuyc hién mot hanh dong

phu cho nit nhan. Vi du: ngusi diing nhan nat thé mé mot URL, sau dé, chatbot chuyén
huéng ngudi dung t6i mot block/flow khac hoac thiét 1ap mot thude tinh. St dung ci

phéap sau day:

{
"messages": [
{
"attachment": {
"type": "template",
"payload": {
"template_type": "button",
"text": "Hello!",
"buttons": [
{
"type": "web_url",
"url": "https://facebook.com/chatfuel",
"webview_height_ratio": "compact",
"block_names": ["name of block"],
"title": "Visit and Redirect"
Ve
{
"type": "web_url",
"url": "https://facebook.com/chatfuel",
"webview_height_ratio": "compact",
"set_attributes": {"some attribute":
"title": "Visit and Set"
}
]
}
}
}
]
}

Cau tra 1oi nhanh

"some value"},

JSON duéi day tao ra cac cau tra 16i nhanh cho phép ngudsi dung chon lya. Gidi han

t6i da 11 cau tra 15i nhanh cho chatbot.
{

"messages": [
{
"text": "Did you enjoy the
"quick_replies": [
{

"title":"Loved it!",
"block_names": ["Block

last game of the CF Rockets?",

1Il’

"Block 2"]
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{
"title":"Not really...",
"url": "https://rockets.chatfuel.com/api/sad-match",
"type":"json_plugin_url"

Ngoai ra, cau tra 1oi nhanh con c6 cac tity chon bo sung quick_reply_options, vi

du:

e process_text_by_ai (gia tri true hodc false): Chi dinh cach xi Iy cau tra 13i cua

ngusi ding. Néu false, ngudi dung sé dudce chuyen dén noi dung tiép theo thay vi

qué trinh nhan dang cia Al

e text_attribute_name: Néu dugce thiét 1ap, cau tra 10i clia ngudi diing sé dude Iuu

vao mot thudce tinh.

"messages": [
{
"text": "text",
"quick_replies": [
{
"title": "Number 1",
"set_attributes": {
"number": "1"
}
¥
{
"title": "Number 2",
"set_attributes": {

"number": "2"

X

1,

"quick_reply_options": {
"process_text_by_ai": false,
"text_attribute_name": "user_message"

Dbat gia tri cho thudc tinh

C6 hai truong hgp c6 thé dit thuoc tinh cho ngudi ding:

(1) Dat thuoc tinh khi nhan vao mot nit lenh (chi dung cho truong hop goi block

hodc flow show_block va goi JSON API json_plugin_url):
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"set_attributes":
{
"some attribute": "some value",
"another attribute": "another value"
%o
"block_names": ["Block 1"],
"type": "show_block",
"title": "Go!"

3

va (2) Tu dat thuoc tinh, khong can thao tac kich hoat tit nguoi dung:

{
"set_attributes":
{
"some attribute": "some value",
"another attribute": "another value"
¥o
"messages": [
]
}

Chuyén huéng téi mot block/flow

Chatfuel ciing hd trg chuyén huéng cho JSON API — khong can bat ct thao téc nao
tir ngusi dung.
{

"redirect_to_blocks": ["Welcome Message", "Default Answer"]

}

3.2 Thiét ké Kant bot

Phan nay tién hanh xay dung mot JSON API danh cho Chatfuel va thiét ké mot
chatbot trén nén tang Facebook Messenger c6 tén 1a Kant (hay Kant bot).
3.2.1 Xay dung phin JSON API cho Kant bot

JSON API danh cho Kant bot chii yéu dé xit Iy phan thuat toan ctia IRT — khong
thé xay dung truc tiép trén block/flow do tinh phiic tap ctia né. Ngoai ra, JSON API con
ding dé 1ay cau hoéi, chti dé tit co sd di lieu (database), luu trit lai nhitng phuong an hoc
sinh da chon cho titng cau héi va cac tham s6 ning lyc.

Céu tric co sé dit liéu

Co s6 dit lieu ctia Kant API dugc thiét ké trén nén tang mySQL, bao gom cac bang
da lieu:
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e Bang topic ding dé luu trit cac chi de.

e Bang question diing dé luu trit thong tin cau héi lien két véi cac block ctia Chatfuel,
va cac tham s6 theo mo hinh 2 tham s6 IRT.

e Bang student_variable diing dé Iuu trit cac bién thong tin ctia hoc sinh.

Bang 3.1 mo ta cu thé cac bang dit lieu duge sit dung trong Kant API.

Bang 3.1. Cau tric co s6 dit lieu ciia Kant API

Tén truong  Kiéu dit lieu Ghi cha
topic
id int(11) Khoéa chinh, tang ty dong
parent_id int(11) ID ctia cht dé chita né
name varchar (50)  Teén chi dé (viét khong dau)
title varchar(50)  Ten hién thi ctia chu dé
question_limit tinyint(4) Gidi han s6 cau hoi cho chu de do
question
id int(11) Khéa chinh, tang tu dong
block_name varchar(255) Tén block chita cau héi tuong tng trong Chatfuel

right_answer tinyint (4) Cau tra loi dung (1, 2, 3, 4)

level tinyint (4) Cép do ctia cau hoi

a decimal(5,2) Do phan biét cia cau hoi theo IRT

b decimal(5,2) Do kho cua cau hoi theo IRT
student_variable

id int(11) Khoa chinh, ting tu dong

user_id varchar (20) ID ctia hoc sinh, dudc lien két véi Messenger ID

variable_name varchar(100) Tén bién, tén thuoc tinh

variable_value varchar(255) Gi4 tri clia bién/thuoc tinh tuong ting

MGa rong class cau hoi

Nhu co s6 dit lieu CH da xay dung, mot CH con dude quan 1y béi id, dudgc lien két
v6i Chatfuel thong qua block_name, va dugc danh gia dua trén right_answer. Ngoai ra,
can c6 them ham chuyén phuong an tra 15i ciia hoc sinh sang gia véc-to u, do dé can
xay dung ham U(choice:). Mic khéc, khi doc dit lieu tit mySQL, két qua tra vé 1a mot
mdng (array) hoiic mot doi tugng (object), do d6 can diéu chinh phuong thic khdi tao
__construct cho phu hgp.
class ItemData extends IRT\Item {

public $id, $right_answer;
public $block_name;
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function __construct (Array $item) {
$this -> id = intval($item[’id’]);
$this -> block_name = $item[’block_name’];
$this -> right_answer = intval($item[’right_answer’]);
$this -> set_parameter (floatval($item[’a’]), floatval($item[’Db’
1)
}
function U ($choice): Int {
if (is_string($choice)) $choice = [
117 => 210, 27 => 2, 37 => 3, 4’ => 4,
A’ => 1, ’B’ => 2, ’C’ => 3, ’D’ =>4
J[$choicel;
if ($this -> right_answer == 0) return 1;
return intval ($choice == $this -> right_answer) ;

Code 3.1. Class cau héi duge mé rong

Két qua xay dung JSON API

JSON API danh cho Kant bot, dugc goi 1a Kant API, ho trg hai thao tac chinh: get
dé goi dit lieu va set dé ghi dit lieu. Cd phép cu thé duge tong hop trong bang 3.2.

Bang 3.2. Cu phéap sit dung Kant API

action type Cac dbi s6 khac Ghi cha
topic_id: Gia tri mac dinh
topic 14 0 (Goi danh sich chi dé  Goi danh sich céc chi deé
cao nhat)
topic_name
get . .
topic_title
) topic_name Goi cau héi pht hop nhat
question . . .- . . - ”
question_limit: Gidi han vG6i mic nang litrc ciia hoc
sO cau hoi tdi da cho chai dé  sinh
topic_id P . al ..
) p' Nhan két qua danh gia cho
topic_result toplc_name N
] ] chu de
topic_title
variable_name 2 } )
) ] - Gan bien thong tin cia hoc
set student_variable variable_value

sinh
next_block: Tén block sé

chuyén huéng sau khi gan
dw liéu

Ngoai ra, ¢ mdi request can thém tham s6 user_id dé xac dinh dugc déi tugng dang
thuc hien, gia tri user_id c6 thé la Chatfuel ID hoac Messenger ID.

Vi du: Dé goi danh sach chii dé cao nhét, can thuc hién mot request véi tham s6 nhu sau:

/GET {
"user_id": {{messenger user id}},
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"action": "get",
"type": "topic",
"topic_id": O
¥
Két qua JSON nhan dugc:
{
"messages": [
{
"text": "Hay chon mon hoc",
"quick_replies": [
{
"title": "To hop, xac suat",
"set_attributes": {
"selectedTopicId": "1",
"selectedTopic": "To hop, xac suat",
"selectedTopicName": "to-hop-xac-suat",
"selectedTopicQuestionLimit": "10"
1,
"block_names": [
"get-topic-list"
]
},
{
"title": "Luong giac",
"set_attributes": {
"selectedTopicId": "2",
"selectedTopic": "Luong giac",
"selectedTopicName": "luong-giac",
"selectedTopicQuestionLimit": "10"
},
"block_names": [
"get-topic-list"
]
X
]
}
]
X

3.2.2 Nhap liéu cau héi vao Kant bot

Ngan hang CH sau khi dugc chuan héa theo céc tham s6 IRT sé duge dinh dang
dong nhat, sau dé chuyén thanh hinh anh — vi Facebook Messenger chua hd tr¢ nhap cong
thitc Toan hoc nén can chuyén thanh hinh dnh dé dam béo tinh tham my ciia CH — va
nhap vao Chatfuel, méi CH tuong ting véi mot block c6 tén duge ma héa theo chi dé va s6
thit ty, moi chi dé tuong tng mot nhom cac block. Mot CH duge minh hoa & hinh 3.15.
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xs-tk-nhi-thuc-119

Inbound links

Outbound links None. & Send users Lo another block or a URL from her

D. -#

Hinh 3.15. Mot cau hoi duge nhap vao Chatfuel

3.2.3 Thém cac chiic nang phu cho Kant bot

Ngoai thu vien CH, bot can dugc thiét ké dé c6 nhitng cudc hoi thoai mé phong
nguoi that, vi du nhu chao hoéi, tu giéi thieu, huéng dan ngusi dung cap nhat thong tin,
thong bao két qua danh gia, khao sat ¥ kién ngusi dung... Trong d6, block dugc thiét ké
cho nhiing giai doan hoi thoai ngan va don gian (hinh 3.16), va flow dugc sit dung khi
can cac cau tric ré nhanh, vi du nhu phan chia déi tugng (gido vien, hoc sinh), kiém tra
thong tin nguoi dung da duge nhap day du chua... (hinh 3.17)

how-i-work

Inbound links

Outbound links CAT A IRT »

“**  Show "typing.." for at least

Téi hoat dong dua trén thuat todn
"ki#m tra thich dng" (Computerized
Adaptive Testing - CAT) va Iy thuyét
ng dap cdu hdi (item Response
Theory - IRT).

Hinh 3.16. St dung block cho nhitng giai doan hdi thoai don gian
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Chuong 4
Thuc nghiém Su pham

4.1 Muc tiéu thuc nghiém

e Tim hiéu kha nang ting dung Al vao danh gia nang luc ciia hoc sinh.

e Phan tich sy chinh x4c clia két qua kiém tra thich ting so v6i diém trung binh mon
Toan ctia hoc sinh, tit d6 nhan xét vé tinh kha quan ctia Kant bot trong danh gia
nang lyc hoc sinh.

e Cai tién va hoan thien Kant bot.

4.2 D6i tuong va tién trinh thuc nghiém

4.2.1 D6éi tugng thuc nghiém

38 hoc sinh 16p 11, 12 thuoc céc truong THPT Chau Van Liém, THPT Chuyén Ly
Ty Trong va THPT Thuc hanh Su pham, cu thé:

Khéi 11 Khéi 12 Téng cong

THPT Chau Van Liém 1 5 6
THPT Chuyén Ly Ty Trong 1 4 5t
THPT Thuyc hanh Su pham 24 3 27
Toéng cong 26 12 38

4.2.2 Tién trinh thuc nghiém

Giai doan 1. Giii duong link truy cap cho hoc sinh lam thic nghiém phan T6 hgp — Xac
suat v6i sy danh gia tu dong ctia Kant bot.

Giai doan 2. Toéng hop va phan tich két qua danh gia tong thé.
Giai doan 3. Phan tich qua trinh danh gia ctia Kant déi véi mot s6 hoc sinh.

4.3 NOi dung thuc nghiém

Qua trinh thyc nghiém chinh duge thie hién hoan toan tryc tuyén véi Kant bot,
thong qua nén tang Facebook Messenger.
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Trong phan nay, ngudi dung can phai thyc hién t6i da 10 CH trac nghiém (Lé Xuan
Tai & Dang Hoai Phuong, 2015) cho mot chi dé — v6i CH duge dua ra dya trén dit lieu
tra 18i nhitng cau héi truée ctia TS — dé dat t6i mitc ki vong on dinh nhat (dudi 0.8). Sau
d6 Kant sé dua ra két qua danh gia nang lirc. Hinh 4.1 minh hoa qué trinh thiyc nghiém

danh gia véi Kant.
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4.4 Két qua thuc nghiém

C6 38 hoc sinh hoan thanh phan kiém tra nang luc chuong T hop, xéc suat. Két
qué danh gia nang luc bang Kant bot dugce tong hop ¢ bang 4.2, danh sach dugdc sip xép

va dat ma sé theo Sai s6 giam dan.

TT

Bang 4.2. Két qua thic nghiém danh gia biang Kant bot

Truong THPT

Lép KQ danh gia DTB Toan Sai sb

S01
502

S03
S04
505
S06
S07
S08
509
510
S11
512
S13
S14
515

S16
S17
518
519
520
521
522
523
524
525
526
S27
528

Chau Van Liém
Thyc hanh Su pham
Thyc hanh Su pham
Thyc hanh Su pham
Thite hanh Su pham
Thuyc hanh Su pham
Thuyc hanh Su pham
Ly Tu Trong

Thyc hanh Su pham
Thyc hanh Su pham
Thite hanh Su pham
Ly Ty Trong

Thuyc hanh Su pham
Chau Van Liém
Thitc hanh Su pham
Chau Van Liém
Thyc hanh Su pham
Thyc hanh Su pham
Thite hanh Su pham
Thuyc hanh Su pham
Ly Tu Trong

Chau Van Liém
Thite hanh Su pham
Thuyc hanh Su pham
Thuyc hanh Su pham
Thuyc hanh Su pham
Thyc hanh Su pham
Chau Van Liém

11
11

11
12
11
12
11
12
11
11
11
12
11

12
11

12
11

11
11
11
12

12
11

11
11
11
11
12

9.7
8.8
8.4
8.0
9.4
9.6
7.8
9.5
8.9
6.1
9.1
8.9
9.5
6.9
9.8

8.7
8.8
7.9
6.9
9.8
7.2
7.0
6.7
6.9
6.9
5.0
5.3
6.5

9.7
8.7
8.5
8.1
9.6
9.4
8.0
9.1
8.5
6.5
9.6
9.4
9.0
7.4
9.1

8.0
8.0
9.0
8.0
8.5
8.5
8.4
8.2
8.5
8.5
6.7
7.2
8.6

0.0
0.1
0.1
0.1
0.2
0.2
0.2
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.7
0.7
0.8
1.1
1.1
1.3
1.3
1.4
1.5
1.6
1.6
1.7
1.9
2.1
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TT Truong THPT Lép KQ danh gia DTB Toan Sai s

S29 Thuc hanh Su pham 12 5.0 7.1 2.1
S30 Thuc hanh Su pham 11 2.9 5.0 2.1
S31 Ly Tu Trong 11 6.9 9.1 2.2
S32  Thuyc hanh Su pham 11 6.9 9.1 2.2
S33  Thuyc hanh Su pham 11 6.9 9.2 2.3
S34 Ly Tu Trong 12 6.2 8.5 2.3
S35  Thyc hanh St pham 11 7.0 9.4 2.4
S36  Thuc hanh Su pham 11 6.0 8.6 2.6
S37 Chau Van Liém 12 6.6 9.3 2.7
S38 Thyc hanh St pham 11 6.2 9.0 2.8

4.4.1 Phan tich tong thé két qua
Cac két qua danh gia duge thong ké lai theo cdc moce:

Gidi: Tu 8.0 trd len.

Kha: Tu 6.5 t6i dudi 7.9.

Trung binh: Tu 5.0 t6i dudi 6.4.

Yéu: Tt 3.5 t6i dudi 4.9.

Kém: Dudéi 3.5.

KQ danh gia DTB Toan

Nhém N z N z

Tanso Tile Tanso Tile
Gioi 15 39.5% 32 84.2%
Kha 15 39.5% 5 13.2%
Trung binh 7 18.4% 1 2.6%
Yéu — — - —
Kém 1 2.6% — —

Dé tai tién hanh kiém dinh tinh chinh xéc ctia két qua danh gia, tic 1a kiém dinh
tinh doc lap gitta hai bién KQ danh gid va DTB Todn. 0 day, moi hoc sinh duge phan loai
theo hai dac tinh 1a KQ ddnh gia (dat 1a bién X) va DTB Todn (dat la bién V). C6 4 gia
tri cho bién X (gioi, khé, trung binh, kém) va 3 gia tri cho Y (gidi, kha, trung binh) néen

Pj=PX=a,Y=y,), i=14, j=1,3.
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la x4c suat chon dude hoc sinh mang dac tinh X 13 z; va dic tinh YV 1a y;. Goi

3
pi:P(X:xi):ZHja i=1,4,
j=1

4
¢ =PY =y;)=) Py, j=13.
=1

Trong d6 p; 1a xac suat chon dugce hoc sinh c6 X = x5, q; 1a xéac suat chon dudc hoc sinh

Phat biéu gia thuyét:

Hy: Py =npyq;, Vi=14, j=1,3.
Hy @ 3(i,5)| Py # pigy-

T két qué thye nghiem danh gia (bang 4.2), thu duge bang két qua nhu sau:

PTB Toan -
Tong
Gioi  Kha Trung binh

Gioi 15 - - 15

KQ danh gia Kha 14 1 - 15
Trung binh 3 4 - 7

Kém - - 1 1

Téng 32 5 1 38

Két qua kiém dinh doc lap bang phan mém SPSS dudc cho trong bang 4.5 duéi day:
Bang 4.5. Két qua kiém dinh (x?) KQ ddnh gid véi DTB Todn

Value df A. Sign. (2-sided)

Pearson Chi-Square 52.734 6 < 0.001
Likelihood Ratio 21.646 6 0.001
N of Valid Cases 38

Két qua p—value = 0.001 < 5% nén c6 thé bac bo gia thuyét Hy tai mic ¥ nghia 5%
va két luan rang KQ ddnh gid phu thuoc vao DTB Todn. Hon nita, diéu nay khang dinh
viéc danh gia nang luc hoc sinh thong qua Kant bot 1a hoan toan kha quan.

Tiép dén, deé tai tién hanh uéc lugng sai s6 trong danh gia, két qua dude cho 6 bang
4.6.

Bang 4.6. Két qua uéc lugng Sai s6 danh gia

Statistic Std. Error
Mean 1.226 0.1433
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Statistic Std. Error
Confidence Interval Lower Bound 0.985

for Mean Upper Bound 1.468

5% Trimmed Mean 1.207

Median 1.2

Variance 0.780

Std. Deviation 0.8834

Minimun 0.0

Maximum 2.8

Range 2.8

Interquartile Range 1.7

Skewness 0.215 0.383
Kurtosis —1.384 0.750

V6i do tin cay 90%, Sai s6 danh gia so véi DTB Todn clia hoc sinh dude ude luong
nam trong doan [0.985; 1.468] nhin chung c6 thé chap nhan dugc vi day chi 1a bai kiém tra
nang lye ciia mot chii dé (phan T6 hop, xac suat). Bén canh d6, do léch chuan (standard
deviation) ctia Sai s6 1a 0.8834 xap xi v6i dieu kién diung ctia thuat toan (ky vong dat
0.8).

4.4.2 Phan tich qua trinh danh gia mot s6 hoc sinh

Dé tai chon phan tich 03 két qua ngdu nhién clia cac hoc sinh ¢6 Sai s6 lan luct 1a
0 (gi& tri nhé nhat — minimum), 2.9 (gid tri 16n nhat — maximum) va 0.5 (yéu vi — mode),
cu thé 1a S01, S38 va S13.

Hoc sinh SO01

Hoc sinh S01 ¢6 diém danh gia qua Kant va diém trung binh mon Toan ciing 1a
9.7. Qué trinh danh gia duge téng hop & bang 4.7. O d6, hoc sinh tra 1oi dang 8/10
CH dugc dua ra. Danh gia dimg sau 10 CH, khi k¥ vong chua that su dat dén 6n dinh
(SE(6;1) ~ 1.28), tuy nhién he s6 nang hyc khong con thay ddi dang ké — xap xi 1.95 sau
CH thu 9 va 10.

Bén canh d6, do do phan b6 ctia ngan hang CH chua rong, nén khodng cach gitta he
s6 nang Iyc 6 va do kho b rat chénh lech. Viéc nay khong lam mat di tinh ca nhan héa va
tinh chinh xac cia qua trinh danh gia, song lam cho qua trinh danh gia tré nén dai hon
do n6 lam cho téc do dat ky vong 0.8 trd nén cham hon.

Bang 4.7. Qua trinh danh gia ctia hoc sinh S01

1 Lu’a ch(_)n Dép an U; a; bz ei—H SE(QH_l)
1 B B 1293 —0.09 0.4775151752082 0.9324190455746
2 D D 1 144 046 1.3349468760201 1.4359303114690
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Lu’a ch()n Dép an Uy a; bl 0i+1 SE(91+1)

~.

3 D D 1 0.56 1.00 2.2400975814283 2.1483329160098
4 D B 0 0.15 2.59  2.2840623611650 2.1653110480938
> C C 1 037 043 2.4363310961318 2.1550766116689
6 D D 1 253 0.31 2.5876338916613 2.1747853887927
7 B B 1 048 0.27 2.7149737626499 2.0839010338714
8 A D 0 293 -0.09 1.8003001112051 1.2907716242785
9 C C 1 134 —0.18 1.9535942230867 1.3073674028595
10 C C 1 1.69 —0.31 1.9535942230867 1.2789244698945

Hoc sinh S01 dude khéi tao mitc nang lyc mac dinh 6; = 0, CH thich hop nhat dugc
chon c6 do khoé by = —0.09 gan véi 0; va do phan biét a; = 2.93 kha t6t. Hoc sinh chon
phuong éan B (ding) nén u; = 1, sau d6 mot miic nang luc mdéi duge uée lugng theo cong
thic (2.1):

0y ~ 0.4775151752082.

Khi do, k¥ vong thay déi nang lyc duge tinh theo cong thiic (2.2):

SE(6,) ~ 0.9324190455746.

S6 CH 1a k = 1 < 10, ky vong thay doi nang luc SE(f,) ~ 0.93 > 0.8, do dé céc
diéu kieén ditng ctia trac nghiém thich ng chua duge théoa man. Kant tiép tuc véi viec
chon CH thtt hai, sao cho phu hgp véi miic nang luc 67 va khong lap lai CH truée.

Qua trinh danh gia ctia hoc sinh S01 tiép tuc cho t6i khi thiye hién du 10 CH, nhan
duge 611 ~ 1.95 va ky vong SE(6,;) ~ 1.28. Diém danh gia ciia hoc sinh duge tinh dua
trén mo hinh cau héi dang duong cong tich liy vom chudn, nhung véi cac tham s6 a = 1
va b =0 (Lé Thai Hung et al., 2019), nghia la:

011
P(QH) = / e_%dx. (41)

—00

Ngoai ra, nhu da néi t6i 6 muc 1.2.1, khi nhan tham s6 a ctia ham logistic véi hé s6
D = 1.702 thi ta nhan dugc két qua danh gia rat gan véi (4.1), nhung téc do tinh duge
t6i wu rat tot do khong phai tinh tich phan phic tap. Do d6, két qua danh gia cudi cling

duge tinh nhu sau:
eD911

P(0n) = T ebin ~ 0.965 = 96.5%.

Néi cach khéac, diém nang Iyc cia hoc sinh 1a 9.7 theo thang diém 10.

Hoc sinh S38

Hoc sinh S38 c6 diém danh gia qua Kant 6.2 v diém trung binh mon Toan 1a
9.0. Qué trinh danh gia duge ghi lai 6 bang 4.8. Trong d6, hoc sinh tra 161 dung 3/7
cau hoéi. Dé dang thay qua trinh danh gia dat dicu kien ding sau cau héi thit 7, cu
thé 1a SE(6g) ~ 0.78 < 0.8. 0 day, hé s6 nang luc clia hoc sinh ciing dan on dinh véi
07 ~ Og ~ 0.28.
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Bang 4.8. Qua trinh danh gia ctia hoc sinh S38

i Luwachon Dap an u; a; b; i1 SE(0;11)

1 B B 1 0.88 0.04 0.5099986668800 2.3214921826361
2 C A 0 0.78 0.29 0.3398363201929 1.7091828059297
3 A A 1 095 -—-0.05 0.6567340186503 1.3722592371417
4 C B 0 0.23 1.02 0.3367407727764 1.3202427856840
5 A C 0 084 —-0.32 —0.3381478677443 1.1605867934533
6 A A 1 159 -0.35 0.2759228209473 0.8976632279859
7 B A 0 1.14 -0.32 0.2759228209473 0.7840086067174

Hoc sinh S13

Hoc sinh S13 c6 diém danh gia qua Kant 9.5 va diém trung binh mon Toéan 1a 9.0,
sai 86 tuyet doi 0.5 thudc vao nhém yéu vi (mode) ctia théng ké. Trong qué trinh danh
gia (bang 4.9), hoc sinh tra 16i ding 8/10 cau héi. Danh gia ding sau khi thiic hien s6
lugng t6i da cau héi cho phép. He sé ning lyc cling dat duge gia tri 6n dinh & 02 cau héi
cudi, véi 019 ~ 01 ~ 1.78.

Bang 4.9. Qua trinh déanh gia cta hoc sinh S13

~.

Lya chon Dap an u; «q; b; 01

SE(0;.)

© 00 ~J O T = W N

—_
=}

vs}

Q= QT QAa

vs)

> Q QP P> QWA

1

0.21
0.33
0.17
0.46
0.29
0.30
0.50
0.17
0.17
0.21

0.00
0.48
1.06
0.90
0.54
0.41
0.41
0.17
0.17
0.00

0.5
1.3725408354581
2.2878309197006
1.9471827838841
1.0075516304828
1.3724460298979
1.5277371208606
1.6677279257226
1.7825097344999
1.7825097344999

9.5365038609311
5.1678986198940
4.8507298828286
3.2721397099442
2.8995321949808
2.6754559607260
2.2556521729721
2.2283026891584
2.2009934902130
2.1544246618148

4.4.3 Uu diém cta Kant bot trong danh gia ning luc

Danh gia thuc nghiem cho thay Kant bot thé hien dugc tinh wu viet, nhs vio co sé
khoa hoc 1a 1y thuyét ting dap cau hoi (IRT) va nén tang chatbot manh mé clia mang xa
hoi Facebook. Cu thé c¢6 thé ké dén cac vu diém sau:

e Céac hinh thiic kiém tra truyén théng c6 han ché 1a hau hét TS déu lam mot bai
kiém tra véi cac CH nhu nhau, muén danh gid duge ding tat ca thi sinh tit ning
litc thap t6i nang Iyc cao thuong sé rat dai va can nhiéu CH. Trong khi Kant bot
uée lugng ding nang luc véi hau hét tat ca cac TS, con cac bai kiém tra cii chi uéc
lugng dang nang lye ctia cac thi sinh ¢6 nang lyc trung binh.
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e Bai kiém tra v6i Kant ngan hon rat nhiéu so v6i bai kiém tra truyén théng ma van
uéce lugng chinh xac nang lye ciaa TS.

e Viéc danh gia thong qua Kant bot cho nhitng bo dé tuong ting nang Iyc ctia TS, do
d6 han ché duge viec gian lan trong kiém tra, danh gia.

e Nho dudc tich hop vao nén tang chatbot trén Facebook Messenger, Kant cho trai
nghiém t6t hon va than thién hon so véi cac cong nghe khac (website, ting dung...)
do khong yéu cau lam quen véi cic giao dién, cac thao téc...
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Két luan

Trong quéa trinh nghién cttu va xay dung chatbot ho trg danh gid nang lyc hoc sinh,
luan van da dat duge mot s6 két qua sau:

e Luan vin da tim hiéu co ban cac ting dung tri tué nhan tao, tit dé chon dugc nén
tang chatbot dé tao ra san pham cho gido duc.

e Tim hiéu ly thuyét tng dap cau hoi va dua vao dé dé hoan thién thuat toan tric
nghiém thich tng.

e Tim hiéu kha nang va cach st dung nén tang Chatfuel trong thiét ké Facebook
chatbot.

e Ma héa phuong thitc do luong ctia IRT va thuat toan trac nghiém thich tng thanh
mot class trong ngdén ngt lap trinh PHP.

e Xay dung mot JSON API xit ly va thiét ké Kant bot — chatbot trén nén tang mang
x& hoi Facebook, ing dung vao danh gia nang liyc hoc sinh.

Do thsi gian thyc hién luan vin chua nhiéu, nén trong tuong lai, dé ing dung Al
néi chung, va chatbot néi rieng duge t6t hon, c6 thé phat trién luan van theo huéng:

e M¢ rong ngan hang cau hoi sao cho di bao quat dude cac mic nang liec.

e Hoan thanh cac huéng dan giai chi tiét cho ngan hang cau héi, va cung cap cho HS
sau khi chon phuong an.

e (Cai thién van phong hoi thoai ctia chatbot, sao cho tré nén da dang va thu hat hon,
phit hgp vé6i doi tugng HS.

e T6i uu toc do xu 1y ctia JSON API khi ngan hang cau hoéi duge mé rong.
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