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Tém tit

Xu huéng gido duc thé giéi hién nay la gan lién dao tao Véi nghién cizu khoa hoc va
hoc dé trai nghiém. Trén tinh than d6, Pai hoc Duy Tan (DTU) luén huéng t6i trién khai mé
hinh dao tao gido duc hién dai, khoa hoc, sang tao, phuc vu muc tiéu dao tqo ra nhizng sinh
vién dwoc trang bj day di tri thize. “Gido duc 4.0” dwoc coi la mé hinh ma DTU dang hwéng
t6i, dé la twong lai ciia gido duc, hoc tap chi déng, ldy hoc sinh lam trung tém, linh hoat ca
vé thoi gian va dia diém, hoc tap dua trén dw an va trdi nghiém, ddp img nhu cau cia Cong
nghiép 4.0. Cudi cing, chiing t6i sir dung cdc théng so dinh lwong dé danh gid hiéu qua cua
cdc phwong phdp dé xuat: ty 1 phan tram hoc sinh dat két qud thanh thao tré lén trong cdc
tiéu chudn ABET 1, 3, 5, 7; tong thoi gian nghién ciru va mirc d hai long ciia sinh vién.

Tw Khéa: Céng nghé 4.0, gido duc 4.0, @6 an CDIO, 16p hoc dao nguwoe, danh gid theo
qud trinh, tiéu chuan ABET

1. Piit van dé

Trong nhimng niam gan ddy, cong nghiép 4.0 da trd thanh xu thé ciia nhiéu qubc gia
trén thé gidi. Khai niém "cong nghiép 4.0" dugc dua ra vao nam 2011 tai Ptrc, nhdm ning
cao nén cong nghiép truyén théng cua ho. N6 nhanh chong lan ra va trd thanh chuong trinh
chién luoc vé san xuét cia nhidu qudc gia tién tién: "Chién lugc qubc gia vé san xudt tién
tién" ciia My, "Bo mat méi ciia cong nghiép nudc Phap" cia Phap, "Chuong trinh ting
truong ciia Han Qudc trong tuong lai", “San xut tai Trung Qudc nam 2025" [1]-[3].

Cong nghi¢p 4.0 1a nhiing thanh tyu cta Tri tu¢ Nhan tao, may moéc tu dong va thong
minh, in 3D, két ndi van vat (IoT), cong nghé sinh hoc va cong nghé nano [4][5], ... Co thé
noi rang cdt 161 ciia n6 chinh 1a dot pha ctia cong nghé sd trong nhitng nim vira qua, tiép
nbi thanh qua cua cudc cach mang s6 hoa da dién ra tir khi c6 may tinh va Internet. Véi tinh
chit d6, CMCN 4.0 duoc xem la s& lam thay ddi co ban cach con nguoi séng, lam viéc, va
twong tac voi nhau. Viéc img dung nhiing cong nghé méi cho phép thiic day ning suat lao
dong va tao kha ning nang cao mic thu nhap va cai thién chat lugng cudc séng cho ngudi
dan. Tuy nhién, Erik Brynjolfsson va Andrew McAfee [6] da chi ra, cudc cach mang nay co
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thé mang lai sy bt binh dé“ing 16m hon, dac biét 1a ¢ kha nang pha vo thi truong lao dong.
Trong nhiéu linh vuc kinh doanh va san xuét, toan b cac mé hinh va phuong thirc truyén
théng déu c6 nguy co bi dao 16n, khi ma c6 qua nhiéu cong viéc do con ngudi thuc hién s&
bi thay thé bang diy chuyén tuy dong hoa. Dién dan Kinh té Thé gidi dugc to chirc vao
thang 1/2016 dy bao, ndm 2020, con nguoi s€ mét 5 triéu viée 1am do bi thay thé béi robot,
ti 16 nguoi that nghiép va s luong lao dong trong cac linh vuc dé bi ton thuong tai cac
nuéc dang phat trién c6 xu hudng ting [7]. Nghién ctru ciia T6 chirc Lao dong Qubc té
(ILO) ciing du bao trong 2 thap nién tdi, khoang 56% s6 lao dong k¥ ning thip cting mot s6
cong viéc hanh chinh, vin phong tai 5 qudc gia Pong Nam A, bao gébm Viét Nam, c6 nguy
co mét viée vi robot [8]. Cu thé hon, 86% lao dong trong nganh dét may - da giay va 75%
lao dong trong nganh dién - dién tor ¢ Viét Nam ddi mat vai nguy co mét viéc lam cao do tu
dong hoa [9]. Cac nghién ctru chi ra rang, lyc lwong lao dong c6 k¥ ning trung binh hoic
thip hon, 1am nhimng coéng viéc ning suit thip, thu nhip kém, diéu kién lao dong khong
dam bao va khong dugc bao hiém (chang han cac cong nhan trong diy chuyén lip rap, lao
dong chan tay) sé& la nhitng ngudi bi anh hudng nhiéu nhat.

O mot khia canh khac, du cac cude cach mang cong nghé thudng thdi bung nhiing lo
ngai vé thit nghiép khi may moc lam tit ca moi viéc, nhung cac nha nghién ctru tin ring
viéc giam tong s viéc lam 1a khong thé. Bang ching cho thiy tai cac nudc phat trién, véi
luc luong lao dong c6 chat luong cao hon, ti 18 that nghiép va sé luong lao dong trong cac
linh vuc dé& bi ton thuong dugc dy doan s& giam trong ndm 2018 - 2019 [10]. Béi véi Cong
nghé 4.0, ty dong héa cao do va siéu két ndi co thé nang cao ning suit nhimg cong viéc
hién tai va tao ra nhu cau vé nhiing céng viéc hoan toan méi trong cac linh vuc san xuat ty
dong, dién toan dam may, dit liéu 16n... Nhitng cong viéc ndy tat nhién s& doi hoi mot luc
luong lao dong san xuét co chit luong tay nghé cao hon, va phai dugc trang bi cac k§ nang
goi chung la “Céac meta-skills” [11] nhu hinh 1.

Trén thuc té, luc luong lao dong tién tién Ay chi c6 thé duoc dao tao tir mot nén gido duc
tién tién: Gido duc 4.0. “Gido duc 4.0” dugc coi 1a md hinh tuong lai cua giao duc, trong do tdn
tai qué trinh hoc tap chi dong, Iy hoc sinh 1am trung tdm, linh hoat ca vé thoi gian va dia diém,
hoc tap dira trén du 4n va trai nghiém, dap tng nhu cau ciia Cong nghiép 4.0. Truong dai hoc
theo chuan gido duc 4.0 khong chi 13 noi dio tao — nghién ctu, chuyén giao tri thirc, ma con 1a
trung tAm doi mai sang tao, wvom mam nhiing dam mé, thiic day tinh than khai nghiép trong
sinh vién. Pai hoc Duy Tén dang timg budc trién khai mé hinh gido duc 4.0 vio cong tac giang
day, tré thanh don vi tién phong trong viéc d6i méi gido duc tai Viét Nam. Nha truong da chu
dong dang ky kiém dinh québc té ABET cho nhiéu nganh dao tao, vinh du 13 mét trong nhiing
trudng dai hoc dau tién dat kiém dinh chat luong cua Bo GD&PT Viét Nam.

Viéc chuyén do6i mé hinh gido duc truyén théng sang mé hinh méi 1a mot thach thirc
I6n, nhung DTU dang nd luc hét sicc dé khoi dong, bat dau tir chuong trinh giang day
CDIO. Duéi sy chi dao tir Linh dao nha trudng, khoa Dién - Pién tir dd dua ra mot sb giai
phap trong viéc trién khai day va hoc CDIO phui hop.

Chung t6i da 4p dung phuong phap Lép hoc dao ngugc trong cac 16p CDIO dé nang
cao hé thong cac “meta-skills” cho sinh vién. Str dung nén tdng Cloud Computing, viéc
trién khai Lop hoc dao ngugc trd nén rat thuan tién. Giang vién dong vai tro 13 nguoi hd tro
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hoc tap, chia sé kinh nghiém, dong sang tao kién thirc v6i sinh vién. Tai liéu dugc cung cp
cho sinh vién dudi dang sb6 hoa thong qua H¢ théng website quan 1y hoc tap cua truong,
myDTU. Nhiém vu cta hoc sinh 1a doc hiéu tai liéu & nha. Thoi luong hoc trén 16p s€ duoc
thao luan vé cac van dé cua sinh vién, uu nhugce diém cua cac thiét ké mau, cach cai tién
cho phu hop voi diéu kién thuc té tai Viét Nam.

Focusing Integrity
Adapting Initiative

Curiosity Creativity
Sense making
Critical thinking

Self
management

Social
intelligence

Commsunicating
Feeling Collaborating
Leading

Hinh 1. Hé théng meta-skills

Dé danh gia chit lugng cua sinh vién, ching t6i dé xuit phuong phap danh gia theo
quy trinh: nghién ctu, phan hdi va trinh bay, nhan manh vao rén luyén cac meta-skills cho
sinh vién. Vi¢c danh gia theo quy trinh gitip sinh vién c6 co hdi cai thién lién tuc du 4n cua
minh, thong qua gop y khong chi cua giang vién ma con ciia rat nhidu sinh vién khac.
Khong chi vy, kha niang trinh bay va phan bién cua sinh vién s& dan dugc nang cao qua
cac budi thuyét trinh. Sinh vién con c6 thé thuc hién d6 4n ctia minh & bat ctr noi dau, va sir
dung phan mém dé dong bd hoa cong viéc v4i nhoém va bio cao voi Giang vién CDIO.

Pé danh gia hiéu qua ctua phuong phap di dé xut 1én viéc day va hoc CDIO, nhém
tac gia da thuc hién mot sé khao sat voi cac thong so: ty 1& phan tram hoc sinh dat két qua
thanh thao tré 1én trong cac tiéu chuan ABET 1, 3, 5, 7; tong thoi gian nghién ctru va muc
do hai long cuia sinh vién.

2. M6 ta 16p hoc dao ngwge va viéc danh gia theo quy trinh

Lép hoc dao nguoc (Flipped Classroom — FC) 1a mé hinh gido duyc tién tién dugc ting
dung dua trén su phat trién ciia cong nghé eLearning va phuong phap dao tao hién dai.
Khai niém vé& mé hinh Flipped Classroom dugc Lage va cong su dé xuét vao nam 2000
nham dap tmg cac nhu cau hoc tip khac nhau cta ngudi hoc [12]. Pinh nghia vé FL don
gian nhét 1a “dao nguoc/dao trinh 16p hoc 1a chuyén ddi nhitng hoat dong trong 16p ra ngoai
16p va nguoc lai” nhu bang 1.
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Bdng 1. Hoat déng day va hoc trong 16p hoc truyén thong va I6p hoc ddo nguroc

Pao tao ddp g nhu cau xa héi va héi nhdp quoc té theo mé hinh CDIO

Loai hinh

Hoat dfng trong lép

Hoat dgng ngoai 16p

Lép hoc truyén thong

Bai hoc, bai giang

Bai tap vé nha

Lép hoc ddo nguge

Bai tap luyén tap
Thuyét trinh

Bai giang video

Bai giang E-learning

Thao luan

Sy ra doi cua 16p hoc dao nguoce dén tir nhitng han ché cua l6p hoc truyén théng. O
I6p hoc truyén thong, sinh vién dén truong va nghe giang bai thu dong (Low thinking). Sau
d6 cac bai tap vé nha s& dugc giang vién giao cho sinh vién. Nhu vay, nhitng kién thicc moi
ma sinh vién tiép thu dugc hoan toan phu thudc vao nhing bai giang trén 16p cua giang
vién; va nhimg bai giang d6 chi c6 thé nghe 1 lan. Theo thang tu duy Bloom thi nhiém vu
nay chi & nhitng bac thip (tic 1a “Nhé” va “Hiéu”). Con nhiém vu cia hoc sinh 1a lam bai
tap van dung va nhiém vu nay thudc bac cao cia thang tu duy (bao gdm “Ap dung”, “Phan
tich”, “Tong hop”, “Panh gia” va “Sang tao”). Piéu tro ngai ¢ day do6 1a nhiém vu bac thap
sé do giang vién dam nhan, con nhiém vu bac cao lai do sinh vién dam nhan.

Véi 16p hoc dao nguoc, bai giang E-learning dwgc phan phdi téi sinh vién & dang
Website, nhiém vu cua sinh vién 1a tu hoc Kién thuc d6 va lam bai tap mic co ban & nha.
Sinh vién s& chu dong trong viéc tim hiéu, nghién ciru 1y thuyét hon, cac em cé thé tiép can
video bat ky lic nao, co thé dimg bai giang lai, ghi chii va xem lai néu can (diéu nay la
khong thé néu nghe gido vién giang day trén 16p). Sinh vién c6 thé hoc moi lac, moi noi voi
cac thiét bi co thé két nbi Internet nhu Laptop, smartphone, PC... Thoi gian ¢ 16p dugce danh
dé kham pha cac chi dé sau hon va tao ra nhitng co hoi hoc tap tha vi. Sinh vién s& dugc
giang vién t6 chirc cac hoat dong dé twong tac va chia sé 1an nhau. Céc bai tap bac cao ciing
duoc thyuc hién tai lép dudi sy hd tro cua gido vién va cac ban cuing nhom. Cach hoc nay
doi hoi hoc sinh phai dung nhiéu dén hoat dong tri ndo nén duoc goi l1a “High thinking”.
Nhu vay nhitng nhiém vu bac cao trong thang tu duy duogc thuc hién boi ca thay va tro. Day
thuc su 1a 1 phuong phap gido duc lay ngudi hoc 1am trung tim. Phuong phap nay khéng
cho phép hoc sinh ngdi nghe thu dong nén giam dugc sy nham chan. Mic du vay, mudn
qué trinh dao ngugce thanh cong thi nhitng gido trinh eLearning phai rat bai ban va hap dan
dé 16i cubn duoc hoc sinh khong xao ling ma tap trung vao viéc hoc. Gido vién phai quan
1y va danh gia duogc viéc tiép thu kién thirc thong qua cac bai tap nho di kém voi gido trinh.

i

Understand

Use information in new

Explain ideas or concepts

Remember Recall facts and basic

Hinh 2. Thang do nhdn thic Bloom
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Dé phat huy t6i da hiéu qua cua 16p hoc dao nguoc, viéc danh gia theo quy trinh s&
dugc thyc hién thay cho cac dot thi ct. Cu thé, sinh vién s& dugc danh gia thong qua cac
bai Quizzes, job log, k¥ ning thuyét trinh, kha ning phan bién, van dap truc tiép véi GV,
nham rén luyén mot s ki ning Meta-skill cho sinh vién.

— Quizzes: Mbi bai giang E-learning duoc trién khai phai di kém v6i hé thdng céc bai
Quizzes/cau hoi tric nghiém nho dé danh gia d6 hiéu bai cua sinh vién. Cac hé théng bai
Quizzes nay duoc phan thanh nhiéu dang va nhiéu cip d6 va dugc phan bd rai rac trong bai
giang E-learning. Trong qua trinh tu hoc, sinh vién ¢6 xu hudng xao ldng néu bai hoc qua
dai thi cac bai Quizzes ndy s& dong mot vai trd rit quan trong trong viéc cung cb kién thirc
va gia ting su tap trung d6i voi sinh vién.

— Job log: Sinh vién dugc yéu cau ghi lai noi dung va thoi gian cong viée thuc hién
dugc mot cach thuong xuyén trong subt qua trinh thuc hién d6 an. Cong viéc nay gitip rén
luyén cho sinh vién nhiéu théi quen tot: kha nang trinh bay dang viét, kha ning sip xép
cong viée, kha ning 1am viéc theo quy trinh... Bén canh bao cdo tong két, cac job log s&
duogc giang vién sir dung dé danh gia qua trinh va thai do 1am viéc cta sinh vién.

— Thuyét trinh: Cac budi thuyét trinh s& duoc to chirc thudng xuyén tai 16p dé sinh
vién rén luyén k¥ nang noi trude ddm dong va co co hdi dua ra y kien thdo ludn mot cach
t6i da. Sau mdi 2 tuan thuc hién d6 an, mdi nhém sinh vién sé trinh bay van dé ctia nhom,
hudng trién khai dé tai, nhitng két qua va khé khan ma nhém gap phai.

— Phan bién: Cac nhom sinh vién khac dugc khuyén khich néu 1én cac y kién phan
bién cho dé tai. Qua trinh tranh ludn nay gitp sinh vién hoan thién dé tai mot cach thudng
xuyén, ¢ cai nhin da chiéu vé d6 an ma minh dang tham gia.

— Vén dép tryc tiép: Phan van dap truc tiép chinh 14 bao céo tong két dd 4n sinh vién
thuc hién.

Céc phuong phap kiém tra theo quy trinh nay co thé nang cao cac k§ nang Meta-skill,
ddng thoi dap tmg dugc chuan dau ra cia mén hoc CDIO khi théa méan rat nhiéu tiéu chi
CDIO va ABET (Bang 2).

Bdng 2. Meta-skill dwoc dao tao theo cach tié}? can FC
va danh gia theo dinh huong quy trinh

Assessmen | Meta- Sub meta-skill Cic tiéu chi
t skill CDIO ABET
Sorting: Kha nang §ép )gép thong tin thanh
Focusing céf: daph muc va hiéu moi quan hé gilra cac @
thong tin o »
Attention: Kha ning tap trung, tranh bi phan Kha nang tiep
tam (2.4) thu va ap dung
Quizzes Filterir]g: Kha nang loc ra thong tin khong | Thai  do Ele'n ;th}[rhc. A’tm(y}
. can thi€t va tap trung vao van de can thiet hoc tap P ean ties, Su
Adapting | R A dung céc chién
penness: Coi mo voi nhing y tudng va lroe. hoc  ta
cach tiép can mdi - co tu duy phat trién phﬁ hop j P
Self-learning: Kha nang ty hoc ma khong j
can sy huong dan ctia nguoi khac
Job-log Communi | Giving information: Trinh bay thong tin tot | (3.2) Giao | (3) kha ning
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-cating nhat cho ngudi nghe tiép giao tiép hiéu
qua voi nhiéu
Collabora | Teamworking and collaboration: Lam viéc doi tuong
-ting v6i nhitng nguoi khac dé"huc’mg t6i myc tiéu | (3.1) Lam | (5) kha nang
chung. Tao sttc manh tong hgp cua nhoém | viéc nhém | hoat dong hiéu
trong viéc theo dudi cac muc tidu chung qua trong mot
nhom
Listening: Kha ning chu dong hiéu thong tin
do ngudi ndi cung cdp va thé hién sy quan (3) kha nang
Communi | tam dén chu d& duge thao ludn giao tiép hiéu
-cating Storytelling: Kha ning thuyét phuc, va/hodc | (3.2) Giao | qua v6i nhiéu
Present- truyén cam hing ciing nhu dua viée chia sé | tiép d6i tuong
ation kién thirc thong qua cac vi du va hinh anh | (3.1) Lam | (5) kha nang
minh hoa viéc nhéom | hoat dong hi¢u
Creatvity | Visualising: ‘)Chuyén thong tin va suy nghi qua trong mot
thanh cac bicu thirc d€ ti€p can, hinh anh dé nhém

doc va d& nhan biét

(3) kha nang
o Questioning: Kha nang dat cau hoi dé ting (3.2) Giao giao tiép hi¢u
Curiosity | cuong hiéu biét vé mot chu dé { qua voi nhiéu

tié .
P doi tugng
Review (1) kha nang
N Logical thinking: Kha nang xdc | 51) Giai | % dinh, - xay
CljltIC_a| dinh, phan tich va danh gia cac tinh huong, y quyét van dung va  glal
thinking | twong va thong tin dé hinh thanh gidi phap | 43 quyét cic van
cho céc van dé de ’ ky  thuat
phuc tap
Self belief: Su ty tin (3.2) Giao
. Self motivation: Kha nang hanh dong ma | .«
Direct AP . S o x| tiép 3)
. khong bi anh hudéng hodc nhan sy khuyén
guestio-n o I e,
Initiative | khich tir nguoi khac ..
and .. A, . (2.1) Giai
answer Decision making: Hanh dong dwa ra dugc uyét vén | (1)
can nhac sau khi suy nghi can than mdt cach g 2 Y

thich hop

Nhu vy, ta c6 thé thdy tim quan trong cta viéc hoc tap thuong xuyén trong FC. Tai
16p hoc dao nguoc, phong thi nghiém CDIO sé& try thanh phong thi nghiém ma, ca vé thoi
gian 14n dia diém. Giang vién cho phép sinh vién linh hoat vé thoi gian hoat dong tai 16p
(khong nhét thiét phai c6 mat day du 100% gio hoc CDIO trén 16p, chi yéu cau c6 mat tai
cac budi thuyét trinh). Tuy nhién, diéu d6 khong c6 nghia 1a sinh vién c6 thé dé& dang véi
ban than trong cong tac hoc tap. Ho phai lam viéc thuong xuyén hon, tap trung hon thi moi
c6 thé theo kip cac cudc thdo luan va phan bi¢n trén l6p. Sinh vién chi co thé dat diém sb
cao khi hoan toan 1am chu duoc kién thire cua minh.

Song song v&i qua trinh hoc tip cta sinh vién, giang vién ciing phai theo sét tién trinh
hoc tap d6. Mdi truong dai hoc thuong cé mot cach riéng dé trg giup cho giang vién trong
cong tac quan 1y hoc tap. Ngay nay, dudi sy phat trién cta cong nghé phan mém va mang
Internet, cac truong dai hoc dé dang trién khai Hé quan tri dao tao (Learning management
system - LMS). LMS gém 3 yéu t6 cdu thanh: Thr nhat 1a Learning: Giang vién tao ra cac
khoa hoc hay chuong trinh ddo tao, va phan phdi cic san pham gido duc nay dén sinh vién.
Thir hai 13 vé Management: Gidng vién quan ly cac khoa hoc truc tuyén cua minh: tao ra,
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thay ddi, sdp xép, phan loai hay x6a bo cac khoa hoc va ndi dung cac khoa hoc. Cubi cing 1a
System: LMS vé co ban van 1a mot chuong trinh mdy tinh, 1 thanh tyu cta cong nghé so, va
la mgt hé thong, va giang vién cung voi sinh vién tuong tac voi nhau qua hé thong nay.

Thong thudong, mot LMS c6 thé chay trén nén web nén ngudi hoc co thé truy cap noi
dung hoc tdp moi luc moi noi. Moi LMS déu cung cép mot by cong cu co ban nhu nhau:
cach thuc trinh bay ndi dung theo cAu trac thu muc, cong cu danh gia, cong cu thao luan
nhém, bang thong bao chung, s6 diém, bang khao sat. ..

3. Qua trinh day va hgc tip CDIO theo phwong phap méi tai khoa Dién -
Dién tir, Pai hoc Duy Téan

Dinh huéng vé phat trién cua khoa Dién - Dién tix Pai hoc Duy Téan la dao tao sinh
vién c6 kién thirc vé “ToT két hop cong nghiép 4.0 va niang luong méi”. Viéc dinh hudng
nay c6 dugc la do anh hudng tur sy bung nd cua cong nghiép 4.0, cu thé 1a linh vuc loT.
Mon hoc ma Khoa huéng dén dau tién trong viéc chuan héa dé cuong giang day chinh 1a
CDIO. Nhu vay nhiing san pham cia d6 an CDIO s& phuc vu cho Industry 4.0: do dac
thong minh, quan ly qua mang, thiét bi cam tay, mang cam bién...Véi sy nd lyc ctia minh,
chung t01 mong mudn gitp sinh vién tiép can gan nhit voi nhimg céng nghé hang dau dang
bung nd trong thoi dai méi. Sinh vién Pién Pién tir sau khi hoc xong 4 nam ra trudng
khong chi ndm trong tay tim bang Pai hoc ma con 1a 4 nam kinh nghiém.

Hé thong cac d6 an CDIO tai khoa Pién - Bién ta (FEEE), Pai hoc Duy Tan dugc
chia thanh 5 d6 an c6 d6 phuc tap tang dan. Méi d6 an dat trong tam vao tung ti€u chi C-D-
I-O [13]. Phuong phap Lép hoc dao nguoc duge ching t6i ap dung ¢ d6 an CDIO CR347 -
dd an tap trung vao thiét ké mach dién tir. P6 an nay dwoc ap dung & nam 3 trong chuong
trinh hoc ciia sinh vién, cung cap cac kién thirc va k§ ning trong viéc thiét ké va thi cong
mach in.

Cu thé, FEEE da phat trién mot quy trinh FC nhu Hinh 3 va Hinh 4. Nhiém vu dau
tién cua Giang vién CDIO la thiét lap cac khoa hoc theo chuong trinh ctia FEEE. Diéu nay
duoc thyuc hién thong qua hé thong MyDTU 1a LMS ctia DTU. Cong viéc ndy bao gdm céc
budc: nhap dé cwong mon hoc, 1én lich sinh hoat I6p va quan 1y thong tin hoc vién. Thong
thuong, mdi khéa hoc CDIO s& mat 2 thang dé trién khai. Sinh vién c6 hai cudc gap truc
tiép Vi giang vién tai CDIO Lab hang tuan. Lich hoc dugc cong khai trén MyDTU vao dau
hoc ky. Lich hop Skype ciing duoc théng nhét tai phién CDIO dau tién va duoc gitt nguyén
trong sudt hoc ky. Bén canh d6, mdi tuan Giang vién CDIO s& danh 4 gio tai thu vién dé
gap go sinh vién. Tai DTU, chung t6i goi do 1a "Cd van hoc tap". Cudc hop nay nay danh
cho nhitng hoc sinh chua bt kip bai trudc co co hdi dat cau hoi vé véan dé cia minh. Nhiém
vy thtr hai cua giang vién 1a soan giang bang MS-Word va MS-PowerPoint. Bén canh do,
dang bai giang video khong thé thiéu phuong phap tu hoc. Hién nay, hau hét tat ca sinh
vién déu c6 it nhét hai thiét bi co thé truy cap Internet va xem video (mdy tinh xach tay va
dién thoai thong minh) nén hinh thirc bai giang video duoc coi 1a tdi wu nhat trong viéc
truyén tai kién thac. Theo kinh nghiém cua ching t6i, video bai giang nén cé thoi luong tir
3 dén 7 phat. Noi dung video phai ngin gon, truc quan. Néu video bai giang qua dai, chung

194



Ky yéu hgi thao khoa hoc Pao tao ddp ing nhu Cau xa héi va hdi nhap quac té theo mé hinh CDIO

ta nén chia thanh cac phan nho hon. Ly do 14 video cang dai thi cang kho theo ddi. Chiing
t6i cho rang nén sap xép cac hoat dong ngoai gid 1én 16p va sinh hoat 16p xen k& trong tuan,
C6 van hoc tap vao cudi tuan 1a hop 1y nhét.

Instructer Student
Courses setting Read lectures
Perform lectures 2aizils Watch the
MS-Word editing video lecture

— EEEE—
Perform lectures Notification Execute
video editing Quizzes

Perform Quizzes
editing

Feedback Report
Google Docs, Skype

Hinh 3. Cadc hoat dong ngoai 16p tai Lop hoc dao nguroc

Distribution Make report

Student

Present the

renort
Instructer and
Group < >
) . other student
discussions
Criticize
other

Hinh 4. Cdc hoat dong tai l16p tai Lop hoc ddo nguwoc

Mot cong cu hiru ich khi soan bai giang la Ispring Suite 9.0 [14]. Pay la mot add-on
cho MS-PowerPoint nhu Hinh 5, hd tro dong goi bai thuyét trinh thanh chuan web HTML5
6 thé chay trén may tinh hodc dién thoai thong minh va hoc sinh co thé tuong tac truc tiép
Véi cac slide nay. Ngudi huéng din con c6 thé tao slide vai hé théng Quizzes bang phan
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mém nay. Sinh vién chi can truy cap vao trang web do giang vién cung cip ma khong can
mua bat ky phan mém c6 ban quyén nao.

Bd |= PCBIntraduction.pptz - Microsoft PowerPoint
[
i File Haome Insert Design Transitions Animations Slide Show Review Wiew Developer iSpring Suite 9 Foxit Reader PDF
.
‘,—] o ‘/:\‘ A Q | mvouTube \:I ff;fh [ Backgrounds \:I ] | ‘kl Paian) X Options
B aL @) (- ) - - ju
- v = B web Object Q0 @ objecs L == i) @ Updates (1)
Record Record Manage Quiz  Interadtion  Dialog Screen Slide  Characters Slide Presentation Player Prewiewe  Publish =
Audio  Video Marration Simulation Recarding Templates 3B 1cons Propetties Resources < (2)Help ~
Marration Insert Content Library Presentation Publish About

Hinh 5. Giao dién Ispring trén MS-Powerpoint
Giao dién Ispring Suite trong Powerpoint
Nhu da trinh bay ¢ trén, cac cau hoi Quizzes dong vai tro cuc ki quan trong trong viéc
dinh hinh lai kién thirc va gia tang sy tap trung cua sinh vién trong qua trinh ty hoc. Chung
t6i st dung phan mém iSpring QuizMaker 7 [15] véi hé théng tao ra cac bai tip tric
nghiém tuwong tac rat phong phu: True/False, Multiple Choice, Multiple Response, Type In,
Matching, Sequence, ...

This type of I€ packaging is Arrange the steps to create the footprint library in the correct order;
2
ow
QR
4, tup com I
That's right! You answered correctly, You did not choose the correct response.

Match the following items with their descriptions:

oip

Hinh 6. Mét 6 dang bai Quizzes khdc nhau

Toan b ndi dung bai giang va tién do giang day déu duoc truong bo mon kiém tra
trude khi dua 1én MyDTU. Sinh vién dugc yéu cau thuc hién theo quy trinh: doc bai giang,
xem video, giai quizzes va 1am bao céo. Cc tai liéu nay s& dugc Gido vién hudng dan cap
quyén truy cap nhu Hinh 7. Céc bao céo nay la bat budc ddi véi moi sinh vién va nhat ky
cong viée 1a bat budc ddi véi méi nhom. N6 phai duge dinh dang ding, np ding han, kém
theo diém Trac nghiém do iSpring dua ra. Noi dung bao cdo nay thé hién nhimng y chinh
clia bai giang nhung phai duoc Viét lai theo cach hiéu cua hoc vién. MyDTU cung cap hé
théng phan hoi thong tin, nhung kha kém linh hoat, vi vay chung t6i sir dung Google
Documents va Skype lam kénh tuong tac. Sinh vién 13p bao cao qua Google Docs, cho
phép chinh stra cho ca nhém va Gido vién huéng dan. Giang vién dé dang theo ddi va dua
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ra phan hdi ngay lap tirc. Skype ciing 13 mét lva chon tét, cung cap kha ning quan 1y nhém
va nhan tap tin rat tét. Hop nhom qua kénh tryc tiép cho phép gido vién hudng dan gitip hoc
vién nhanh chéng. Bong thoi, hoc sinh c6 thé duoc danh gia thuong xuyén hon. Ching ta
c6 thé thdy rang ngoai gio 1én 16p, qua trinh twong tac cua giang vién va sinh vién di duoc
thuc hién thong qua cac dich vu dam mdy ndy. Sy twong tac ndy 1a mot phan rat quan trong
trong viéc danh gia theo qué trinh. Chung t6i mudn danh gia hoc sinh thuong xuyén nhung
khong phai qua cac ky thi ma thong qua cac video bai giang vui nhon, khoi goi tinh than ty
hoc cta hoc sinh. Hoc sinh hoan thanh t6t bai tip nay 1a hoc sinh c6 thai d6 hoc tap tét, day
1a dtre tinh khong thé thiéu cua mot nguoi lao dong toan cau.

B Infowebpart % (D StudyResource : MyWarkspace: X 4 = X

< C @ Notsecure | studyresource duytan.eduvn/portal/site/~ truongvantruong/page/aei2Secy - 7250-4229-92f0-b7 107 2613125 % @ =

s‘ll.ld' nesulm My Workspace v

Home &y

£ My Workspace: Resources

(e Site Resources | Upload-Download Muliiple Resources | Opfions | Check Quata

Announcerents £
Location: L1 My Workspace

Schedule =
Resources
Worksite Setup (2 & Title & Access  Created By Modified Size
Preferences & Z1 My Workspace Add = Actions |
Account & (] coio_crzar Add > Actions|v  Entire site TRUGONG VANTRUONG  Dec 24, 2018 4:52pm 0 items
Il &3 colo_CR3A7 Add ~ Actions = Entire site TRU'ONG VAN TRUONG  Dec 24, 20168 452 pm 15 items
|® CDIO_LECT How to install the Cadence Orcad software doc Actions |~ Entire site TRUONG VAN TRUONG ~ Dec 25,2018 8:44 am 152 KB
#l] COIO_LECT How ta install the Cadence Orcad softwars mpd Actions v Entire site TRUCNG VAN TRUONG  Dec 25,20188:44 am 7.4 MB
W] CDIO_LEC2_How to create new Schematic Library in Orcad.docx Actions |~ Entire site  TRUONG VAN TRUONG  Dec 25, 2018 8:45 am  439.5 KB
@] CDIO_LEC2 How ta create new Schematic Library in Orcad. mpd Actiong ~  Entire site TRUCONG VAN TRUONG  Dec 25,2018 8:45am 14 MB
|® CDIO_LEC3 How to create new porject in Orcad. docx Actions |~ Entire site TRUONG VAN TRUONG ~ Dec 25,2018 8:48 am  B14.1 KB
@] CDIO_LEC3_How to create new porject in Orcad.mpd Actions '~ Entire site TRUCNG VAN TRUQONG  Dec 25,20188:47 am 9.2 MB
@l COIO_LEC4_How to create new Layout Library in Orcad_PariT.mpd Actions |~ Entire site TRUONG VAN TRUONG  Dec 25, 20188:4% am 1.1 MB
@l CDIO_LEC4_How ta create new Layout Library in Drcad_Fari2 mpd Actions |~ Entire site TRUONG VAN TRUONG  Dec 25, 2016849 am 5.5 MB
B CDIO_LECA How to create new Layout Library in Orcad docx Actions |~ Entire site TRUONG VAN TRUONG ~ Dec 25,2018 8:43 am  B71.2 KB

Hinh 7. Hoc liéu dwoc phan phoi qua E-learning MyDTU

Tai 16p, sinh vién s& duoc t6 chirc cac budi thao luan nhom. Lan lugt cac nhom s&
thuyét trinh va tiép thu y kién dong gop tir Giang vién ciing nhu cac nhom khac. Pay 1a mot
trong cac yéu td gitip Giang vién c6 thé danh gia sy hiéu bai va kha niang dién dat cua sinh
vién. Cac budi thuyét trinh nay & tap trung va van dé “Lam thé nao dé ning cao cac k¥
niang ma Sinh vién da ty hoc ¢ nha”. Cuy thé, trong mén CDIO CR347 cua Khoa Pién -
Dién tir, cac ban sinh vién rat hing thi khi chia sé cac phuong phap Layout PCB va van dé
khir nhidu trong PCB. Két thiic m&i budi thuyét trinh, Giang vién c6 nhiém vu tong hop
kién thirc va tiép tuc bo sung cac bai giang nang cao hon cho sinh vién vao hé théng quan
ly MyDTU. Qua trinh “Nghién ctru - Trinh bay - Phan bién” duoc dién ra thuong xuyén
trong sudt qua trinh hoc tap ¢ nha va tai 16p CDIO (Hinh 8).

Qua trinh hoc tap tai 16p tiép tuc s& duoc t6 chirc & mirc do tu duy cao hon, cy thé 1a
kha ning van dung cta sinh vién. Sau khi két thic 2 budi thuyét trinh bét budc trong 2 tuan
dau tién, moi nhom sinh vién ¢6 quyén lwa chon ty do dé& tai cu thé minh mong muén tiép
can. Cac dé tai cua sinh vién khoa Dién - Dién tir ¢ Xu huéng nghiéng vé thiét ké cac ung
dung cho Industry 4.0 nhu do dac thong minh, quan 1y qua mang, thiét bi cam tay, mang
cam bién... Quy trinh Lép hoc dao ngugc lai mot 1an nira dugc trién khai.
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Pé két thuc mon hoc CDIO CR347, hoc vién phai hoan thanh: PCB duoc thiét ké hoan
thién va thyc thi thu cong, bao cdo tom tit va nhat ky cong viéc. Hoc sinh s& c6 mot bai thuyét
trinh trude hoi dong ba giang vién CDIO. Piém trinh bay cudi cing 1én dén 50% diém moén
hoc. Trong phan nay, cac cdu hoi tinh hubng duoc dua ra dé danh gia ki nang giai quyét vin dé
ctia nhém va k¥ ning 1am viéc nhom. Hoc vién phai st dung k¥ ning thuyét trinh va tat ca kién
thirc ho c6 dé thuyét phuc tit ca Giang vién CDIO. M&i hoc sinh ciing théo luan vé cac van dé
k¥ thuat ctia du 4n dya trén nhét ky cong viée va duoc cho diém riéng.

Hinh 8. Thdo ludn nhém va thuyét trinh trong Lép hoc ddo nguroc

4. Panh gia va thao luian

Chung toi s dung cac thong sé dinh lugng dé danh gia hi¢u qua cua cic phuong
phap dé xuat: ty 1é phan trim hoc sinh dat mirc thanh thao hodc kha hon (diém duy 4n cao
hon 7,0) trong céc ti€u chuan ABET 1, 3, 5, 7; téng thoi gian hoc tdp ciia mot hoc sinh
trong 16p; murc do hai long ctia hoc vién khi tham gia 16p hoc. Cac thong s6 dugc thu thap
trén 4 16p CDIO CR347 trong ndm hoc 2017-2018 va 2018-2019. Trong do6, 2 16p nam hoc
2018-2019 duoc 4p dung phuong phép tiép can FC. S sinh vién trung binh mdi 16p 14 20.

Chung toi di tinh toan thanh phan cua 82 hoc sinh theo 4 tiéu chi dugc phan tich
trong Bang 2. Két qua cho thay khi 4p dung phwong phap FC tai cac 16p CDIO, ty 1¢ hoc
sinh dat tur thanh thao tr¢ 1€n trong céc tiéu chuin ABET 1, 3, 5, 7 tang lén va vuot qua
80% tong s6 hoc sinh (Hinh 9).

c 100
- _E’ & w 80 —
o>k ¢
@-Qng 60 - — HECDIOnonFC1
oDLe L
Egog 40 - — ®mCDIOnonFC2
w0
oeck 20 - — CDIO FC 1
oo .OLW
o g & g 0 - CDIOFC2
7 % Criteriad Criteriae Criteriag Criteriai
Criteria

Hinh 9. Ty 1¢ phan tram sinh vién dat tir thanh thao tré 1én trong cdc tiéu chuan 1, 3,5, 7
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Chung t6i str dung Google sheet dé tham khao y kién cua 50 sinh vién di tham gia
16p hoc CDIO cua Lép hoc ddo nguge [16]. Cudc khao sat nay tdp trung vao 6 tiéu chi: 1.
Noi dung & cau trac bai hoc, 2. Phuong phap truyén tai, 3. Hoat dong dao tao, 4. Nguoi
hudng dan CDIO, 5. Thoi gian thuc hién du 4n ngoai 16p hoc va 6. Thoi gian thuc hién du
an trong 16p (thdng ké theo nhat ky cong viéc).

30

25

20 + B Strongly Agree
15 W Agree
10 m Disagree
Strongly Disagree
5 -
0 .
a b C d

Hinh 10. Khdo sdat mirc dé hai long phirong phép truyén tai trong 16p hoc ddo ngiroc

Number of students

Céc tiéu chi danh gi4 thong ké trong hinh 10, gdm: a. Phuong tién dién tir duoc sir dung
trong bai hoc, b. Cac phuong phap phan phdi noi dung phu hop cua khoa hoc, ¢. Cac phuong
phéap phan phéi di hd tro viéc hoc, d. Phuong phap dugc giang vién sir dung 1am cho ndi dung
16 rang va dé hiéu. Nhd do, hon 70% hoc sinh nim bét dugc phuong phap hoc tap méi.

Dé hoan thanh db 4n, sinh vién phai danh rat nhidu thoi gian hoc ¢ nha, cy thé 1a 58,3%
sinh vién phai danh> 150 gid va 14,6% phai danh> 100 gio (Hinh 11). Pay 13 mot thong sb rat
dang khich 18, vi sinh vién sin sang danh nhiéu thoi gian dé nghién ctru mot van dé mai. Cac
em d4 danh nhiéu thoi gian dé rén luyén cac k¥ nang Ky thuat Dién & Dién tir cho méon hoc
nay tai nha: thiét ké PCB, gia cong PCB, han linh kién, do luong va thir nghiém.
® =150 hours
@ =100 hours
@ =50 hours
® =50 hours

Hinh 11. Thoi gian hoc tdp ngodi 16p hoc dwroc théng ké qua Job-log
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Trong khi do, thoi lugng 1én 16p cua sinh vién c6 xu hudng giam khi chi c¢6 10,4%
sinh vién hoc 45 gio. Hau hét sinh vién tham gia 16p hoc néu ngay d6 1a budi thuyét trinh
bit budc (52,1%) (Hinh 12).

Cac s6 liéu thong ké cho thdy két qua rat kha quan khi 4p dung phuong phap FC cho
cac 16p CDIO. Sinh vién c6 xu hudéng danh nhiéu thai gian cho viéc tu hoc va quan tim dén
viéc hoc qua LMS. Céc hoat dong trén 16p dién ra s6i ndi, c6 chit luong, bd sung kién thic
va k¥ nang cho hoc sinh. Gid hoc giam nhung chit luong dau ra cia hoc vién lai ting 1én.

® 45 hours

® =30 hours
=20 hours

® =15 hours

Hinh 12. Thoi gian hoc tdp ngodi 16p hoc duwoc thong ké qua Job-log

5. Két luan

Trong bai bao nay, ching t6i trinh bay cach tiép can Lop hoc dao nguge va danh gia
theo qué trinh trong mén hoc CDIO CR347 tai FEEE, Pai hoc Duy Tan. Chung t6i d trién
khai phuong phap nay trong 2 hoc ky va thuc hién danh gia hiéu qua. Két qua rat kha quan
khi nhiéu tiéu chi ABET di duoc cai thién trong cac 16p FC. Hé théng du 4n CDIO cua
chung t6i1 c6 5 mon hoc, hién tai, ching t61 mai chi 4p dung phuong phap nay cho CR347
Chung t6i mudn ap dung phuong phéap nay cho céc mon hoc khac nhung viéc nay can c6
su xem xét k§ ludng cta hoi dong khoa hoc khoa. Va can luu y rang khong phai tat ca cac
mon hoc déu phu hop véi mé hinh FC. Trong twong lai, chiing t6i hy vong sé tiép tuc mo
rong phuong phap nay cho cac hoc phan CDIO vi nhiing dic diém tich cyc ciia no.
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