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PHAT TRIEN NOI DUNG DAY HQC
DUA TREN MO HINH BIEU DIEN TRI THU'C KNOWLEDGE GRAPH

LE DUC LONG’

TOM TAT
Bai bao trinh bay mét cach tiép cdn méi dé thiét ké ngi dung day hoc triec tuyén. Y
neéng cua nghién cizu 1a phan chia ngi dung day hoc thanh hai phan, (1) thanh phan tri
thizc vé ngi dung diroc xay dung duwa trén md hinh biéu dién tri thizc Knowledge Graph —
mgt md hinh dam bao cho tri thic Vé ngi dung du, diing, va hop Ii; va (2) thanh phan tri
thizc vé su pham dwa vao khudn mau dé xuat — nham dam bao cho vigc trinh dien tri thic
can hoc mét cach rd rang va chi tiét.
Tir khoa: e-Learning, noi dung day hoc, thiét ké day hoc, TPCK, Knowledg Graph
(KG), e-Course
ABSTRACT
Developing online learning contents based on Knowledge Graph model

The paper presents a new approach to designing on-line learning contents. The main
idea is to divide learning contents into two parts, (1) the content knowledge based on the
Knowledge Graph model — a knowledge representation model that ensures the
pedagogical features such as completeness, correctness, and logicality; and (2) the
pedagogical knowledge based on a proposed framework which ensures the demonstration
of content knowledge explicitly and in detail.

Keywords: e-Learning, learning content, instructional design, TPCK, Knowledge
Graph (KG), e-Course.

1.  Patvandé

Ddi vai cac hé thdng day hoc trong méi truong truyén thong ciing nhu dao tao tryc
tuyén, bai toan phat trién ndi dung day hoc dugc xem nhu mot trong cac van dé chinh déi
v6i chuyén gia su pham hay nguoi thiét ké hé théng. Noi dung day hoc nhin & goc d6 su
pham chia thanh hai phan: (1) thanh phan #ri thite vé néi dung — tri thirc vé van dé khoa
hoc nao d6 can dugc day. Pay ciing 1a phan kién thuc 16i, yéu cau tinh chinh x4c ma
ngudi hoc can phai hiéu va ghi nhd; va (2) thanh phan i thite vé ki ndng sw pham ding
dé dién giai va lam 1, giup ngudi hoc c6 thé hiéu van d& va nim bét tri thire 16 mot cach
dé dang hon. Thanh phan thi hai nay, ban than né 1a mot thanh t5 quan trong gitp cho
viéc day hoc tré nén hiéu qua va hip dan, nhung lai thudng khong biéu hién mot cach
tuong minh trong khi day hoc va phu thudc hoan toan vao kha nang/ki nang su pham cia
nguoi gido vién. Do véy, van dé tin hoc hda cac ndi dung day hoc s& khong don gian khi
ton tai ca hai thanh phan trén véi muc dich khai théc tt hiéu qua day hoc trong cac hoat

" TS, Trwdng Dai hoc Sw pham TPHCM; Email: longld@hcmup.edu.com

162



TAP CHi KHOA HOC BHSP TPHCM Lé Durc Long

dong hoc tap, dac biét 1a trong mai truong c6 sy han ché giao tiép truc tiép gitlta cac dbi
tuong day va hoc, chéng han nhu ¢ cac hé dao tao truc tuyén.

Hai thap ki gan day, vai hang loat cic nghién ciru vé linh vyc thiét ké day hoc da
dan dén két qua 1a sy ra doi cua mé hinh TPCK — Technological Pedagogical Content
Knowledge — [1],[8],[10],[11]. M6 hinh nay duoc xem la phit hop véi quan diém day
hoc trong thoi dai s6 hién nay, nén dugc ap dung rong rai trong Viéc dao tao gido vién
[12] va thiét ké cac noi dung day hoc c6 ung dung ICT [9]. Trong d6, ba thanh phan
chinh ctia mé hinh 14 content knowledge — tri thirc vé noi dung, pedagogical knowledge
— tri thuc vé ki nang su pham va technological knowledge — tri thirc vé céng nghé.
Phan giao ¢ trung tdm cua ba thanh phan ndy Technological Pedagogical Content
Knowledge (Viét tat TPCK), d6 la lwong tri thire can thiét cho day hoc, thé hién cho su
quan tam "nhiéu” vé tinh cong ngh¢, "nhiéu hon” vé tinh su pham va "nhiéu hon nira”
tri thirc V& ndi dung, dong thoi cling nhan manh rang sy can d6i ciia ba thanh phan nay
trong thiét ké day hoc 1a can thiét.

Bai toan phat trién noi dung ddi véi cac tmg dung e-Learning ciing thuong gin
lién vé6i cac md hinh thiét ké day hoc dé nham dam béao tinh hiéu qua va hap dan ngudi
hoc. Tuy nhién, nhitng nghién ctru trude day trong linh vure thiét ké day hoc thuong chi
chu trong dén viéc xay dung cac chién luogc su pham sao cho hi¢u qua va qua do, do
ludng muc d6 sir dung cac hoat dong su pham cua ngudi day dé danh gia chat luong
day hoc, bat chap "noi dung ciia chu dé dang day 1a gi”, "ai dang day” va "ddi tuong
ngudi hoe da hoc, hodc da biét gi”; nhitng nghién ciru nay ciing khong quan tim dén
thanh phan tri thirc su pham trong viéc chuyén tai ndi dung va viéc tao hidu qua cho
cac hoat dong day-hoc [2],[3].[8].

Tiép can v6i bai toan quan tdm, cau hoi chinh da dwgc dit ra trong nghién ciru la:

“Liéu c6 cich ndo té chire ngi dung day hoc théa man mot sé cdc tinh chat sw pham co
ban dé c6 thé khaz thac mot cach hiéu qua trong cdc méi trwong day hoc cé sw han ché
vé mdt giao tiép giita nguoi day va nguwoi hoc hay khong?".

Bai bao trinh bay mot cach tiép can dé phat trién noi dung day hoc dya trén y
tuong tng dung md hinh biéu dlen ndi dung tri thic - Knowlegde Graph [5], [6] [7].
Nghlen ctu chd trong dén viéc gan két tinh su pham vao trong kién thtrc can chuyén tai
dén ngudi hoc qua viéc khai thac thanh phan tri thirc vé noi dung duge dinh nghia boi
Knowledge Graph két hop véi thanh phan tri thizc vé su pham duoc thiét ké boi mot
khubén mau dé xuét. Bai bao gom 5 phan, tiép sau phan (1) — dar vin deé, phan (2) s&
gi6i thiéu so' lwpc vé md hinh Knowledge Graph, phan (3) ciing 1a phan quan trong
nhat, néu cach tiép cdn @é phat trién ngi dung day hoc dwa trén md hinh Knowledge
Graph phan thir (4) trinh bay quy trinh phét trién ngi dung day hoc, va phan cudi (5) la
phan két lugn.
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2. Gigi thiéu vé mé hinh biéu dién ndi dung tri thic - Knowledge Graph

Knowledge Graph [6],[7] 12 mot mé hinh biéu dién ndi dung tri thirc dudi dang
toan hoc. Y tuong ciia mé hinh 1a té chuc lai tri thic vé nodi dung thanh cac dinh
(node), va tinh hop li (logic) ctia su tuan ty kién thirc dugc thé hién thanh cung (edge)
nbi cac dinh dé hinh thanh mot d6 thi tri thirc — Knowledge Graph (viét tit 1a KG). Md
hinh duoc mé ta chi tiét v6i nhidu dinh nghia va giai thuat lién quan dé xay dyng va
khai thac KG ¢ nhiéu goc do khac nhau.

Thanh phan chinh 14 dinh ciia d6 thi KG dugc dinh nghia dudi thudt ngit Pl (¥
giang chinh — Prime idea, viét tat 1a P1), PI biéu dién cho mot "don vi kién thite co so
(nhé nhat) can hiéu va ghi nhé vé chii dé (ndi dung) dang hoc, dwoc dién ta bang mét
doan van khéng gdy nhdp nhang” [7]. Xem hinh 1.
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Hinh 1. Cdy phdn cdp ciia cdc thanh phan trong KG

Xét mbi twong quan ciia mot chuong trinh dao tao voi KG, ca hai déu thé hién
duoc muc tiéu dao tao & muc do téng quat nhit. Chuong trinh dao tao g6m khung
chuong tnnh v6i cac hoc phan lién quan, va KG chira dung thanh phan noi dung tri
thirc 1am nén tang cho viéc xay dung ndi dung day hoc déi voi cac hoc phan. Khi do,
mot chuong trinh dao tao cy thé s& tuong ung voi mot do thi tri thirc KG, chira dung
thanh phan ndi dung tri thirc 1a tap cac y giang chinh Pl (va tap cac diéu Kién quy dinh
tinh hop li cua kién thirc); cac thanh phén khéc nhu: hoc phén, bai hoc va chu dé hoc s&
twong mg voi cac dd thi con Sub-KG duogc trich xuét tir KG (minh hoa & hinh 2). Nhu
vay, viéc xay dung mdt chuong trinh dao tao khong chi dung lai & viée thiét ké khung
chwong trinh va cac hoc phan, ma con bao gdm ca viéc xay dung thanh phan noi dung
tri thirc, dong vai tro 1a kién thirc c¢6t 161 dbi véi timg hoc phan. KG s& dong vai tro dam
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bao tinh ding, du va hop 1i d6i voi thanh phan tri thirc vé ndi dung dbi véi mot chir dé
hoc (topic), bai hoc (lesson), hoc phén/m(”)n hoc (course) va chuong trinh dao tao
(curriculum). Ban than KG da ham chtra tinh su pham ctia nguoi thiét ké noi dung ngay
tir ban du ciia quy trinh xay dung ndi dung va viéc khai thac KG & cac ngit canh day
hoc khac nhau s& can dén tinh hip dan va sy gin két ciia nguoi hoc dé noi dung day
hoc thyc sy dap tmg dugce nhu cau nguoi hoc.

Chwong trinh dao tao

- : -Chuan dao tao
Curriculum ZCpe o e e fng
o

Hoc phén/mén hoc

L A Course -Dé cuong chi tiét
-Sach/gido trinh

KG/Sub-kG |
Bai hoc :
Lesson
= Chd d8 hoc Sub-kG
-Muc tiéu day hoc
-NGi dung --
Néi dung day hoc Néi dung tri thirc

Hinh 2. KG ing véi cdc thanh phan ciia chwong trinh ddo tao [4]

3. Phét trién ngi dung day hoc dua trén KG

Khai niém e-Course dugc dé xuit trong nghién ctu bai toan phét trién noi dung
day hoc dira trén KG cua tac gia, hudng dén sy lién két giira thanh phan tri thic vé noi
dung véi thanh phan tri thirc vé& su pham ciia ngudi gido vién giang day dua trén kinh
nghiém va kha nang su pham caa minh nham chuyén tai kién thirc dén nguoi hoc, gidp
ho ¢6 co hoi linh hoi dugc kién thirc can hoc mot cach tron ven va dé dang, dic biét la
trong qua trinh tu hoc/tw nghién ctru qua mang. Hay noi khac di, e-Course 1a su két hop
gitra thanh phan kién thtrc 161 dwoc trich xuat tir KG va thanh phan giao dién chta dung
tinh su pham cua giao vién. Xem hinh 3.

Thanh phan kién thirc 16i cua e-Course déng vai tro 12 "khung xwong” cua mot
mon hoc chwra cac tri thirc vé noi dung. D6 la phan kién thirc nén tang dam bao duoc
tinh dang, du va hop li dga trén Sub-KG trich xuat tr KG.
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Thanh phan giao dién cua e-Course la phan thé hién bén ngoai caa "khung
xwong" dé trinh dién dén nguoi hoc sao cho hap dan va gin két. Phan nay dugc thiét ké
phu thudc kha nang va kinh nghiém su pham cua gido vién sao cho hoc vién co thé linh
hoi dugc cac kién thire nén tang ¢ "khung xwong”. Cau hoi dugc dat ra la "Iam thé nao
dé thiét ké thanh phan giao dién hdp dan va gan két véi nguroi hoc khi ma kinh nghiém
sw pham cua gi&o vién cé thé con han ché?” Bé giai quyét van dé ndy, tac gia ciing dé
nghi mot khudn mau dugc trinh bay ¢ phan tiép theo.

NI DUNG TRI THUC
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T chicfhoat dng?

Hinh 3. e-Course va y nghia ciia cdc thanh phan

Mol e-Course s& ¢O ciu triic trong tw nhu mot hoc phan thong thucng Cung Véi
mot s6 thay d6i hoac bd sung cho phii hop véi mot hoc phén truc tuyén, cu thé c6 cac
thanh phan nhu sau: topic (twong Gmg voi mdt chu dé hoc), e-Lesson (twong ng voi
mot bai hoc) va e-Course.

Thanh phan co ban trong e-Course thuc chét Ia topic, topic sé thé hién "ngi dung
can truyén dat” cta gi4o vién vé mot chu dé nao dé ddi véi ngudi hoc, nham dé nguoi
hoc c6 thé tu hoc/tu nghién ctru va linh hi dugc kién thac can thiét caa cha de do.

Topic ¢6 nhimg dic diém sau:

- Thanh phan "16i” 1a c4c Pl mubn thé hién. Mot topic khong nhét thiét chi 1 thé
hién d6i véi mot PI.

- Thanh phan thé hién "bén ngoai” théng qua giao dién nguoi ding 1a noi dung cua
topic, thay doi tlly theo su thiét ké ciia mdi gido vién.

- Noi dung ctia topic c6 thé phan chia thanh cac dang khac nhau nhu: dang khai
niém, nguyén li hay quy trinh, thao tac; dang li thuyet hay bai tap; dang don gian hay
phuc tap, dé tir do ndi dung sé dugc bién soan va trinh bay thich hop theo tung loai (¢
dang cau hoi goi y, giai thich, huéng dan phu hop).

- Tép hop thanh nhimng ndi dung khac nhau d6i véi mdi nguoi thiét ké day hoc
nhung dya trén cung Sub-KG d6i véi mdt muyc tiéu cho trude.
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O Muc tiéu ctia bai hoc — chuan kién thac?

O Cac ndi dung trong tam — nhitng diém khé trong bai?
O Kién thire, ki ndng can bi&t—tién quyé&t ddi v&i bai hoc?
O Kién thic, ki ndng d3 biét — lién quan dén bai hoc?

O Ccéng nghé day hoc hién cé

Muc tiéu ciia bai hoc
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Hinh 4. Khuén mdu chung dé xay dung e-Course

Dé xay dung e-Course thuc chat phai tién hanh hai giai doan.
- Giai dogn 1: Phét sinh Sub-KG ciia mot hoc phan tir chwong trinh dao tao hodc
KG ctua mdt hoc phan cu thé dya trén muc tiéu caia mon hoc.
- Giai dogn 2: Xay dung thanh phan giao dién cua e-Course - cu thé 1a thiét ké cac
topic trong e-Course, dua vao khuén mau dé xuat bén dudi.
Hinh 4 minh hoa cho khuén méu dé xay dung mdt chu dé day hoc (topic).

Xuét phéat tir muc tiéu day hoc, gido vién s€ xac dinh dugc cac trong tim, cd thé
mdi trong tim 1a mot chu dé day hoc dé phén tich thanh hai thanh phan: kién thire/ki
ning can day va kién thirc/ki ning can hoc. O day, gido vién sé& thiét ké thanh phan kién
thire/ki nang can day, dya trén viéc tra 101 cac cau hdi goi y.
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4.  Quy trinh xay dwng e-Course dua trén Sub-KG
4.1. Thii tuc xAy dung mjt e-Course tong quat
So db téng quét cua viéc xay dung mot e-Course tong quat, xem & hinh 5.

5. Specialized processing

3. Learning metadata domain : » : -
5 Phét sinh ndi dung voi céc ngle
Xay dwng dira trén chuan IEEE-LOM SAnh khac nhal

1. Extracting Sub-KG from KG
X4y dung phéan kién thire cor s& (ndi
dung tri thire) disa trén viée trich xuét
Sub-KG tir KG (theo muc tiéu)

Tutorial
Courseware
e-Learning
Edu Games
CBT

WBT

4. Build maps and relationship tables
Té chirc cac topic vao cac lesson, course va
quén Iy cdc moi quan hé, mdi tuong tac gida
ching

2. Specialized learning topics
Xdy dirng kich ban day hoc (leaming
scenario), thigt ké ndi dung, danh gié

Hinh 5. Cdch tiép cin xdy dung e-Course tir Sub-KG

Cu thé cac budc cia thu tuc nhu sau:

1) Xéac dinh tap muyc tiéu dau vao, hodc dau ra dua trén yéu clu cu thé;

2) Phét sinh Sub-KG dua trén muc tiéu, va kiém tra Sub-KG ctia mén hoc;

3) Thiét ké kich ban day hoc va xay dung cac topic, dé thuc hién phai:

3a) Sir dung cac cong cu hd trg phd bién dé bién soan va xuat ban ndi dung theo
chuén (thuong 14 chuan e-Learning thong dung); va

3b) Dya vao "khuén mau” (& hinh 4) dé thiét ké cac dang topic khac nhau nham
tao su hap dan dbi voi ngudi hoc khi tyr hoc/ty nghién ciru;

4) Tao lién két cho céc topic va té chirc thanh cac e-Lesson/e-Course;

5) Hoan thién va xuat ban e-Course theo ngit canh str dung.
4.2. Khai thac e-Course trong cdc ngit canh khdc nhau va thie nghigm theec té

e-Course mang y nghia cia mdt ndi dung day hoc dugc thiét ké cho mot muc tiéu
day hoc nao do. Vi vay, e-Course phai dam bao thich nghi vdi ting ngir canh day hoc
cu thé. Trong thuc té giang day ciing da cho thiy ddi voi timg 16p hoc hay nhom déi
tugng hoc khac nhau thi nguoi day phai c6 su thay ddi, didu chinh noi dung day hoc va
cac hoat dong day hoc sao cho phu hop véi kha ning, dac diém va diéu kién ciia cac
dbi tuong hoc do, tham chi voi mdi 16p hoc khac nhau ¢ cung mot khéi/ cép 16p van c6
su khac nhau trong qua trinh day hoc trén 16p. Mat khac, néu d6 1a cac ndi dung day
hoc truc tuyén thi viéc phu hop voi dac diém ca nhan va nhu ciu hoc cua tung ca nhan
ngudi hoc hodc nhoém ngudi hoc lai cang phai quan tdm nhiéu hon trong qua trinh thiét
ké, vi n6 s& anh huong dén viéc tham gia hoc tap truc tuyén cua cac dbi twong hoc nay.
Nguoi hoc chi tham gia hé théng khi va chi khi hé théng théa man duge nhu ciu hoc
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tap cta ho, néu khong thi chi 14 van dé do sy guong ép tir phia gido vién hodc nha quan
I dao tao. Van dé dat ra 1a "lam sao diéu chinh lai cdc néi dung day hoc phu hop voi
tirng ngit canh ma van khéng mdt di tinh day di va hop i ciia kién thirc co s6?"

O vi du minh hoa trong hinh 6, mdt khoa hoc truc tuyén v&i ba nhom nguodi hoc
c6 dic diém khac nhau, trong d6 nhom 1 véi nhitg dic diém nhu thoi quen hoc (habit
= '>2h"); kiéu hoc (style = ‘active’); va kién thic nén (background = ‘good’), nhém 2
v6i nhitng dic diém khac nhu thoi quen hoc (habit = '<1h’); kiéu hoc (style =
'passive’); va kién thirc nén (background = ’inadequate’) va cudi cing nhom 3 1a nhiing
d6i trong khong thudc nhirng dic diém trén. Gido vién c6 thé xay dung ba e-Course
khac nhau cho cting mot muc tiéu day hoc déi v6i ba nhom ddi tugng nay dé thich nghi
v6i diac diém cua tirmg nhém ma van trén cing mot Sub-KG, nghia 1a dya trén mot nén
kién thirc co s¢ giéng nhau van dam béo tinh day du va hop li. [5]

Phat trién noi dung day hoc dua trén mé hinh KG ciing da duoc cai dit va thir
nghiém véi mot dé tai nghién ciru khoa hoc cua sinh vién va hai khéa luan tét nghiép
cta sinh vién trong nim hoc 2013-2014, 2014-2015, tat ca déu dugc danh gia cao vé
két qua thu nhan.

Tom lai, viéc biéu dién lai ndi dung day hoc véi khai niém e-Course, cu thé 1a hai
thanh phan n01 dung, do 1a phan ndi dung tri thirc phat sinh dya trén KG thé hién kién
thirc co s& can thiét phal hiéu va ghi nhé ddi voi nguoi hoc va phan kién thirc mang
tinh su pham dugc thé hién boi nguoi thiét ké noi dung (thong thuong 14 gido vién) s&
gitip cho viéc khai thac va sir dung & goc do 16p hoc v6i nhidu déi twong hoc khac nhau
nhiéu thuan loi, dic biét 1a dbi vai cac ddi tugng gido vién chua co nhiéu ki nang su
pham va kinh nghiém giang day, dong thoi ndi dung day hoc van dam bao duoc cac
tiéu chi vé chuan ndi dung ciia cac ing dung e-Learning.

Bai giang

Giao trinh

KG

Academia Com mitts:
Bai trinh bay

Instructor

Muc tiéu & 4
Sw thich nghi d6i v&i ca nhan giao vién

két qua dat duwoc

Nhém 1:
-Théi quen hoc: >2h
-Kidu hoc tap: Active

-Nén tang: Good /
" - Phan con lai cua Iop

e-Course,
\ e-Courses

e-Course;

Sub-KG :

Nhém 2:
-Thoéi quen hoc: <1h

-Kidu hoc tap: Passive
-Nén tang: Inadequate

Learner
S thich nghi déi v&i cé nhan hoc vién va
nhém hoc tap

Hinh 6. Khai thac e-Course trong cdc ngir canh khdc nhau cua l6p hoc
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5. Két luan va hwéng phat trién

Bai bao dé cap dén viéc phat trién noi dung day hoc tryc tuyén dua vao mé hinh
biéu dién tri thaec Knowledge Graph thong qua viéc st dung Sub-KG trich xuét tir KG.
Noi dung chinh phan tich nhiing Ii luan vé viéc gan két tinh su pham vao trong noi
dung day hoc va trinh bay céc quy trinh, tha tuc dé xay dung néi dung day hoc.

Bai bao d4 dé xuét khai niém e-Course thé hién cho noi dung day hoc truc tuyén
ddi vai mot hoc phan/mén hoc cu thé, va van dé khai thac e-Course ddi voi cac ngir
canh day hoc khac nhau ¢ goc do 16p hoc. Qua d6 cho thdy mo hinh KG va e-Course
phan nao di giai quyét "khoang hé” vé kha nang chuyén mon/nghlep vu gilra nguoi
phat trién IT va ngu0‘1 thiét ké day hoc (g1a0 vién). Nguoi phat tr1en IT sé gap kho khan
va tao ra san phdm c6 chat luong thap khi khong co tr1 thirc vé su pham can thiét.
Trong khi do, nguoi giao vién co thé ciing rat han ché vé kha ning phat trién va khai
thac cac hé thong dao tao tryc tuyén trong giang day cua minh. Bén canh do, bai bao
ciing trinh bay mot khudén miu 16 rang dé xay dung nodi dung day hoc truc tuyén, cu thé
la cac topic cua mot e-Course nham khéc phuc han ché trén.
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