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LOI NOI DAU

Trong hai thdp ky vira qua, qud trinh cai céch nén kinh té Viét Nam d4 thu
dugc nhiéu thanh tyu déng ké, chat lugng cudc sdng ngudi dan khong ngl‘rng
dugc nang cao. Nam 2007, Viét Nam chinh thlrc trd thanh thanh vién caa T
chirc Thuong mai thé giéi. Sy phat trién cia nén kinh té ciing dol hoi nhitng
yéu ciu cao hon dbi vé6i hé théng gido dyc. Trong nhitng ndm gan day, gido
duc dai hoc da dat duoc nhing thanh tyu dédng Ké. Tuy nhién, nhidu khao s4t
va danh gid chét lugng gido duc dai hoc ciia B GD&DT, cia Quy Gidp dyc
Viét Nam (VEF 2006), Dy 4n Gido duc Pai hoc Viét Nam - Ha Lan
(www. v1etnethhep edu.vn 2010), Tép doan Intel (www. v1etnamnet vn 2010)
di cho thay syr thay dbi ctia gido duc dai hoc chu‘a theo k;p nhu cu cta kinh té
- x4 héi. Thuc trang nay di thic day nhiéu nd lyc dé nep tuc ning cao chét
lugng hé théng gido duc dai hoc.

0 quy mé quéc g1a Thi twéng Chinh phi dd ban hinh Nghi quyét sé
14/2005/NQ-CP vé viéc cai cich mét cach toan dlen gido duc dai hoc Viét
Nam giai doan 2006-2020 (Chinh phti 2005) nhim day manh nhitng nd lyc cai
cich hé thong gido dyc dai hoc véi muc tiéu chung 1a dén n3m 2020, Vl¢t Nam
co mot hé thong gido duc dai hoc tién tién, dap g cic chuin myc cht lugng
quéc té. Muc tiéu hay doi hoi phat trién céc chrong trinh dio tao méi, xay
dyng hé théng kiém dinh va dam bao chét lu'orng Theo nhu'ng muc tleu nay,
Bo Gido dyc va Pio tao di dua ra nhiéu sang kién. C6 thé ké ra mét sb sing
kién nhu: cic chuo*ng trinh d3o tao ngudn nhén lyc, ching han nhu chu'ong
trinh d3o tao tién s tai cdc trudomg dai hoc nudce ngodi va dua ho trd vé& ndm gilr
nhimg vj tof cha chét trong d6i ngii glang vién hodc quan ly
(www.viethamnet.vn 2010); cdc chuong trinh tién tién: ap dung chuong trinh
giang day clia cic dai hoc tién tién trén thé gidi tal mét sb tru'orng cua Viét Nam
(Chinh phu 2008) Su thay dbi quan trong va gin day nhit ciia Bo Gido duc va
Pao tao 12 yéu cau cic trudng xay dyng va cdng bd rong i chuin diu ra ciia
cédc nganh dao tao (B6 Gido duc va Pio tao 2009) Nhimg dong thdi nay déng
va1 trd xic tdc ddy manh qué trinh chuyén di. Tuy nlnen, céc truong dai hoc
van phai d6i mt voi nhimg thich thic nhy: (1) phat trién chuong trinh do tao
theo h¢ thong tin chi gidp sinh vién dat dugc c4c kién thirc, ky ning va théi do
cin thlet ) ép dl,mg phuong phdp giang day va hoc tip hiéu qua gidp sinh
vién nim vimg c4c kién thic va ky néng, (3) xay dyng mbi trudmg hoc tap cho
phép sinh vién c6 c4c trai nghiém thyc té; (4) xay dung céc phu'ong phdp danh
gid nham thu dugc cic thong tin phan hi can thiét dé xdc dinh chét luong va
cai tién qud trinh hoc tap. Nhu‘ng vén dé nay doi hoi mot giai phdp mang tinh
hé thong tr viéc nang cao chit lugng day va hoc, cai tién chuong trinh dio tao
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va cdc mdn hoc, xdy dung ciac phuong phip danh gid nang lyc cua sinh vién,
ning cao hiéu qua hoat dng ciia co s& dao tao. Gidi phép hiéu qua cho bbi
canh hién nay 13 phat trién mét phuong phép luan hay mot mé hinh dé giai
quyét mot cich c6 hé théng céc vin @ nay, dong thoi thic ddy nhimg nd lyc
cai cich gido duc dai hoc.

Nhim thyc hién muc tiéu ddo tao ddp img nhu cAu xi hoi, xdy dung chét luong
dio tao dat chuin muc quéc té, mot trong nhimg d& 4n trong diém dang dugc
Pai hoc Quéc gia Thanh phé H5 Chi Minh (PHQG-HCM) thyc hién 1a tiép
nhan va 4p dung phuong phép tiép can CDIO nhu mét khung chudn cai tién
lién tuc chwong trinh dio tao khéng chi dé d4p (mg nhu cdu xa hoi, ddp img
tiéu chuin kiém dinh quéc té, ma con dé thiic ddy sy sdng tao trong c4c chuong
trinh, ciing nhur khuyén khich nhimg quy trinh d4nh gi4 méi va cai tién, dé phat
trién mdt mé hinh thic diy d5i méi chuong trinh dio tao théng qua viéc nhan
rong 4p dung CDIO tai PHQG-HCM va cic truong dai hoc Viét Nam
(PHQG-HCM 2009).

N6i dung trinh bay trong sdch niy 1a mot phin nhimng két qua va dic két tir
thuc tién nghién ciru 4p dung va 4p dung phuong phip tiép can CDIO ma
chiing t6i thyc hién trong vai nim gn day.

Trong thdi gian quyén sich dugc hoan thanh, Pé xuéng CDIO da c6 hon 90
truong dai hoc thanh vién trén khép thé gi6i voi cdc nganh tham gia 4p dung
khdng chi tir linh vye k§ thudt ma c6 ca cic nganh ngoai linh virc nay nhu kinh
doanh, quén 1y dich vu khéch san, quan 1y méi truomg, kién triic va thiét ké,
khoa hoc ty nhién, v.v..  Céac trudng va chuong trinh tham gia da st dung
phuong phdp luan ciia CDIO 1am phuong chim cho viéc céi tién toan dién
chuong trinh dio tao. Bén canh d6, mét s6 quéc gia nhu Thyy Pién va Trung
Quéc da va dang dya vao c4c Tiéu chudn CDIO dé thyc hién kiém dinh & tim
quéc gia dbi vi cac chuong trinh dio tao thude linh vire khoa hoc ty nhién, ky
thudt, va cong nghé.

Ching i hy vong ring, nhitg diic két ma ching t6i dua ra va trinh bay trong
séch niy dudi hinh thirc nhimg khung chuin chung, nhitng huéng dn s& hitu
ich dé cac trudng dai hoc c6 thé cai tién lién tuc chuong trinh do tao cia minh
nhim hdi nhap v6i nhimg xu huéng phét trién gido duc dai hoc dang dién ra
trén thé gi6i voi triét 1y 1y sinh vién 1am trung tim, 14y chuén dau ra 1am trong
tam hay tiéu chi cho viéc dam bao chit lugng dio tao.

Pai hoc Quéc gia Thanh pho H6 Chi Minh
Thdng 7 ndm 2012
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Theo nguyén ly thiét ké giang day nhét quén véi chudn du ra (Biggs, Tang
2007), thi hai trach nhiém chinh yéu ciia mot trudng dai hoc trong viéc dam
bao chét lugng dio tao 13: (1) lam rd myc tiéu dio tao dudi dang chuin diu ra
ma sinh vién can phai dat dugc, va (2) dam bao ring moi hoat dong gido duc
va dio tao ctia nha truong déu nhim muc dich khuyén khich va hd tro sinh
vién dé dat duoc nhimg chuén diu ra yéu clu.

Phuong phép tiép cin CDIO cung cip mét phuong phap ludn chat ché va mot
hé théng giai phap nhat quin dé thyc hién hai trich nhiém nay. Cu thé, gidp
chiing ta tra 16i hai cdu hoi trong tim “Lam gi?” va “Lam thé nao?” cua gido
duc ky thuat: (1) sinh vién ky thuat nén dat dugc céc kién thir, k¥ nang, thai
d6 toan dién nao khi roi khoi truong dai hoc, va dat duge & trinh d§ nang lyc
ni0?, va (2) lam thé nio dé chiing ta c6 thé 1am t5t hon trong viéc dam bao
sinh vién dat dugc nhitng k¥ ning dy? [1].

PHUONG PHAP TIEP CAN CDIO

Dé xuéng CDIO duge hinh thinh nim 2000 tir mét dir 4n qudc t& 16n giita mot
nhém céc truong dai hoc k¥ thuat hang dau trén thé giéi nhim cai cdch gido
dyc k¥ thuat, v6i tam nhin “cung cp cho sinh vién sy gido duc chd trong vé
nén tang k¥ thuat thyc hién trong bdi canh hinh thanh ¥ twdng - thiét ké - trién
khai - van hanh h¢ théng vi san phim thyc” [1]. D& xudng CDIO dua ra ba
muyc tiéu chung cho gido duc ky thudt 13 dio tao sinh vién trd thanh nhimg
ngudi c6 kha ning: (1) nim vimg kién thirc chuyén sdu hon vé& nén tang k¥
thuat; (2) dan diu trong viéc kién tao vd véan hanh san phém, quy trinh va hé
théng méi; va (3) hiéu dugc tAm quan trong va tic dong chién lugc cia nghién
ciru va phit trién cong nghé d6i vé6i xa hgi [1].

Dé dat duoc nhitng muyc tidu ndy, D& xuéng CDIO da thiét ké mdt phuong
phép tich hgp--phuong phép tiép can CDIO, hay md hinh CDIO (goi tit 1
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CDIO), & x4c dinh nhu ciu hoc tip cia sinh vién dbi véi chuong trinh dio tao
vi thiét ké chubi kinh nghiém hoc tip dé d4p tmg nhu ciu niy. Hai thinh phén
ndy dugc thé hién trong mét cAu tric dya trén nhitg thuc tién gido duc tbt
nhét, bao gdm P& cuong CDIO va Tiéu chuén CDIO.

Khong chi gidi han cho cic chuong trinh k¥ thujt, &n nay phuong phép tiép
can CDIO d4 duoc ap dung thich ing cho ca cic chuong trinh ngoai linh vyc
nay [2] dé cai tién lién tuc va toan dién chuong trinh dao tao.

Pé cwong CDIO: Khung chuin diu ra
cho cdc chwong trinh ky thuat

Pé cuong CDIO 1a mét danh sich cdc kién thic, k§ nang va thdi d6 pha
hop véi céc chudn thyc hanh k¥ thuat duong dai, dugc tdng két tir cic danh
sdch k¥ nang yéu ciu hién hanh va dugc xem xét béi céc chuyén gia trong
nhiéu Iinh vyc. P& cwong CDIO 13 két qua cla viéc nghién ciru nhu ciu
thyc té, khao st va thu thap ¥ kién ciia cic bén lién quan chinh yéu, bao
g6m giang vién, sinh vién, cyu sinh vién, dai dién doanh nghiép, truong dai
hoc va cic vién nghién ciru.

Pé cuong CDIO ciing dwgc dbi chiéu véi tiéu chi vé chuén du ra cla Tiéu
chuén kiém dinh ABET, chuan nghé nghiép k¥ thuat & Virong Qudc Anh (UK-
SPEC) ciing nhu yé€u cau cua céc hi€p hoi nghé nghiép [3].

Theo Dé cuong CDIO, c4c k ning cin thiét cho sinh vién dugc goi 1a k¥ ning
nghé nghiép (professional skills) va ciing dugc xem quan trong nhur kién thirc.
Nhimg chuin dAu ra chi tit niy trinh biy cu thé nhiing gi sinh vién nén biét va
¢6 thé 1am khi t5t nghiép dé tra 10i cho ciu héi trong tim thir nhét ciia gido duc
ky thudt: “Sinh vién nén dat dugc kién thire, ky nang, thdi dé nao khi 16t nghiép
va dat dwoc ¢ trinh dj nang luc nao?’ [1].

Tiéu chuin CDIO: Khung chuin dam bio chét lrgng
dé cai tién lién tuc chét lwong chwong trinh [1]

Vio théng Giéng nam 2004, D& xudng CDIO di tiép nhan 12 tiéu chun m6 ta
céc chuong trinh 4p dung phuong phép tiép can CDIO (chuong trinh CDIO).
Nhirng nguyén tic hudng dan nay da dwoc phit trién dé d4p img cic yéu cu tir
dbi tac cong nghiép, lanh dao chuong trinh, cuu sinh vién mubn biét Iam thé
nio dé ho cong nhan cic chuong trinh CDIO va sinh vién t6t nghiép. Két qua
13, cdc Tiéu chuén CDIO dugc thiét 1ap dé:
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e Xiéc dinh céc dac tinh dé phén bi¢t chuong trinh CDIO.

e Phuc vy nhurr huéng dén cai cich chuong trinh.

e Tao céc chudn déi sanh dim bao chit lugng va cic muc tiéu c6 thé 4p
dung trén toan thé gidi.

e Cung cip mdt khung chuin cho viéc ty dinh gid va céi tién lién tuc
chuong trinh. Ciing c6 thé sir dung c4c tiéu chuén nhu khung chuén cho
muyc dich kiém dinh.

M&t cdch doc 1ap, cac Tiéu chuin CDIO bd sung mét it kién thirc méi vé thyc
hanh hiéu qué trong gido duc k¥ thuat. Tuy nhién, vé téng thé, 12 Tiéu chuén
CDIO cung cip mét phuong phép tiép cén toan dién dé cai cich va cai tién
chuong trinh k¥ thuét.

12 tiéu chuén nhim vio triét 1y cta chuong trinh (Tiéu chudn 1), phit trién
chuong trinh (Tiéu chuin 2, 3 va 4), céc trai nghiém thiét ké-trién khai va
khéng gian hoc tap (Tiéu chuén 5 va 6), cic phuong phip giang day va hoc tap
m6i (Tiéu chuén 7 va 8), phit trién giang vién (Tiéu chuin 9 va 10), d4nh gi4
sinh vién va dénh gia chuong trinh dao tao (Ti€u chuin 11 va 12).

Trong 12 tiéu chuén nay, 7 tiéu chuin () dugc xem 13 thiét Yéu vi chiing phan
biét cic chuong trinh CDIO véi cdc dé xuéng cii cich gido duc khic. Nam
tiéu chuin khéc hd trg cho chwong trinh CDIO mét cich ddng ké va phan 4nh
nhimng thyc hanh t8t nhit trong gi4o duc k thuat:

e Tiéu chuin 1- B6i canh*

o Tiéu chuén 2- Chuén déu ra*

o Tiéu chuén 3- Chuong trinh dio tao tich hop*

o Tiéu chufn 4- Gidi thiéu vé ky thuit

o Tiéu chuin 5- Céc trai nghiém thiét ké-trién khai*

¢ Tiéu chuin 6- Khdng gian hoc tap CDIO

o Tiéu chuén 7- C4c trai nghiém hoc tich hop*

o Tiéu chuén 8- Hoc chii dong

o Tiéu chuin 9- Néng cao ning lyc giang vién vé k§ ning CDIO*
o Tiéu chuén 10- Ning cao nang lyc giang vién vé k¥ ning giang day
o Tiéu chudn 11- Dénh gi4 hoc tip ciia sinh vién*

o Tiéu chuin 12- P4nh gi4 chwong trinh CDIO
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Panh gia chwong trinh va dam béo chit lwgng
lién két véi cdc Tiéu chuin CDIO [4]

Nhu minh hoa trén Hinh 1.1, viéc danh gid chuong trinh CDIO tip trung vao
muc tiéu, chuin dAu ra ciia chuong trinh v céc qui trinh déng gép dé sinh vién
dat chuén ddu ra trong bdi canh sir ménh coa truong dai hoc va myc tiéu cia
chwong trinh. Nhig qu trinh bao gdm: chuong trinh giang day va gido trinh
lién quan (dwa trén Dé cwong CDIO), phuong phap giang day va hoc tip, moi
truomg hoc tap, ddnh gid hoc tap va phat trién giang vién. Panh gid chuong
trinh ban thin 12 mdt trong nhimg tiéu chuin va, do d6, 13 mdt trong cic qué
trinh déng gbp dé dat muyc tidu va tao nén két qua cia chuong trinh. Nhiing ciu
héi dam bao chét lugng chinh yéu dugc lién két véi cic Tiéu chudn CDIO
dugc trinh by sau diy c6 thé dugc dp dung cho chuong trinh nganh bt ky:

Banh gia chwong trinh dao tao (TC 12)

Sir ménh cua trrrng dai hoc
Muyc tiéu cuia chwong trinh
(TC1)

HINH 1.1: DANH GIA CHUONG TRINH VA CAC TIEU CHUAN CDIO [1]

e Muc dich va chuin dAu ra ciia chuong trinh 13 gi? Lam thé n3o dé né
lién két voi st ménh cia truong dai hoc va muyc ti€u cia chuong trinh?
Béi canh coa nhitng muc dich va chuén dAu ra nay 13 gi? (Tiéu chuén 1
va 2).

e Lam thé ndo dé chuong trinh giang day déng gép dé dat chuén dau ra ciia
chuong trinh? Lam thé dé céc chuin diu ra CDIO bao ham trong Pé
cuong CDIO dugc tich hop vio chuong trinh giang day? (Tiéu chuin 3).

e Lam thé nio d& cic m6n hoc nam 1 gidi thidu vé bdi canh CDIO va 16i
cubn sinh vién chon churong trinh k¥ thuat? (Tiéu chuén 4).
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o Lam thé nao dé phuong phép hoc tich cyc va trai nghiém déng gbép dé dat
duoc chuin diu ra cia chuong trinh trong bdi canh CDIO? Lam thé nio
nhimg trai nghiém hoc tip nay dugc tich hop vao chuong trinh k¥ thuat?
(Tiéu chuén 5, 7, 8).

o Lam thé nao d& mdi trudng hoc tip déng gop dé dat muc dich va chuén
du ra cia chuong trinh CDIO? (Tiéu chuén 6).

o Sinh vién d4 dat duoc gi s0 v6i chuin du ra cia chuong trinh? Lim thé
ndo dé do ludng va md ta chuln diu ra CDIO? (Tigu chuén 11).

e Viéc phit trién va thic ddy giang vién dugc khuyén khich nhu thé nio?
Vai trd cua giang vién thay ddi nhur thé nio trong bdi canh CDIO? Gidng
vién hai 1ong nhu thé nao déi véi trai nghiém gidng day va hoc tap? (Tiéu
chuén 9 va 10).

« C6 mdt quy trinh c6 tinh hé théng dé dénh gid chuin d4u ra cia chuong
trinh? Céic két qua ddnh gid dugc sir dung dé cai tién lién tyc? (Tiéu chudn
12).

VE QUYEN SACH

Chiing t6i viét séch ndy dé chia sé nhimg két qua va dic két tir thy tién nghién
ciu dp dung va dp dung phuong phip tiép can CDIO ma chiing t5i thyc hién
trong vii ndm gén ddy. Ndi dung trinh by tip trung vio nhilg vAn dé tdng thé
ma mot chuong trinh dlo tao dugc thiét k& va phat trién 5t cAn phai ddp (mg:

o chuln dAu ra cu thé, dép img yéu ciu ciia c4c bén lién quan chinh yéu.

o chuong trinh dio tao dugc thiét ké véi cic mdn hoc hd trg 12n nhau, véi
mot k& hoach 16 ring dé két hop viéc hoc kién thirc vé6i rén luyén céc ky
nang, thdi d§ cho sinh vién.

e céc hoat dong day va hoc, va danh gid nhét quén v&i chuin du ra dé dam
bao ring hdu hét sinh vién ddp (mg nhimg chuin diu ra yéu chu cua
chuong trinh.

Cc ndi dung trinh by trong séch ndy s& giai thich nén ting vi din dit ban qua
céc giai doan thiét k& vA phit trién chuong trinh ddo tao dé d4p img nhiing yéu
cAu ndy, mét cich tdng thé va co dong, 13 d4p (mg chuén ddu ra.

Chuong 2 trinh biy céc thanh phin yéu cAu ctia chuong trinh dio tao trén co s&
mot md hinh mo ta tich hop chwong trinh dio tao, va céc tiéu chuin kiém dinh
qudc té; va mdt quy trinh téng thé dé thiét ké va phat trién c4c thanh phin nay.
Chuong 3, Chuong 4 vi Chuong 5 di vio thanh phén co s& clia chuong trinh
dao tao—-chuén diu ra; nhimg céch thirc thyc hién chuén dAu ra; quy trinh chi
tiét thiét ké va phit trién chwong trinh ddo tao dé d4p (mg chuén dAu ra; nhimg
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khung chuin déu ra cho céc nhém nganh dio tao; quy trinh dé xay dyng va
phat trién chuén diu ra cu thé cho chu'ong trinh dao tao; va mdt thi dy xiy
dung va phat trién chuén diu ra theo Dé cuong CDIO dugc thuc hién cho
nganh k¥ thut ché tao tai Khoa Co khi - Truong Dai hoc Bach Khoa - PHQG-
HCM.

Chu'ong 6 va Chuong 7 di vao van dé thiét ké cu tric chuong trinh déo tao
dé ddp (mg chuin diu ra. Cu thé 14 thiét ké chuong trinh dao tao tich hop
theo Tiéu chuén 3-CDIO nhim dim bao céc mén hoc nginh hé trg 13n nhau,
véi mot ké hoach rd rang dé tich hop nhu‘ng k¥ ning cd nhin va ky ning giao
tiép, va cac k¥ ning kién tao san pham, qué trinh va he théng. Céc chuong
nay cung cép quy trinh, céc biéu mAu va thi dy thiét ké chucmg trinh k¥ thuat
ché tao ddp @ g chuin diu ra dugc xay dyng dya trén P& cwong CDIO trinh
bay & Chuong 5.

Chuong 8, Chuong 9, 'va Chuong 10 di vio céc van dé thiét ké va phat trién
chuong trinh dio tao & cip mén hoc. Chuorng 8 huéng dén sir dung nguyen ly
thiét ké giang day nhat quan véi chuin dau ra - nguyén 1y CA dé thiét ké day
va hoc, va danh gid véi hoc chu dong trong lop ddng sinh vién. Chuong 9 cung
cp nhimg tiéu chi va cic biéu miu dé thlet ké va ddnh gi4 dé cyong mén hoc.
Va Chuong 10, gii thich vai trd, co s&, va tim quan trong cia mén gioi thidu
nganh k¥ thut trong churong trinh d3o tao tich hop; mé ti quy trinh 4p dung
nguyén ly CA trinh by & Chuong 3 va Chwong 8 dé thiét k& va trién khai mon
gioi thiéu nganh k¥ thuat.
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CAC THANH PHAN"
VA QUY TRINH THIET KE
VA PHAT TRIEN

CHUONG TRINH PAO TAO

DOAN THJ MINH TRINH, NGUYEN HQI NGHIA

GIOI THIEU

Chuong 2 trinh bdy cdc khdi niém vé chwong trinh dio tao (educatlon
program) ddi véi gido duc dai hoc, nhitng thanh phén, vi quy trinh thiét ké va
phét trién chuong trinh dio tao.

Phin d4u cia Chuong trinh bay khéi ni€ém chuong trinh gido duc/ chuong
trinh dao tao st dung trong Luét Gido duc, quy ché dao tao trinh do cao déng
va dai hoc, quy ché dio tao trinh d¢ thac si, quy ché dio tao trinh db tién si; cic
khai mem gido duc, dao tao theo Tir dién Bich khoa Toan thu Viét Nam; va
théng nhit sir dung thuét ngit chuong trinh dao tgo (CI‘ PT) dbi véi gido duc
dai hoc. Phin 2 ctia Chuong trinh by c4c thanh phin cia CTDT trén co s&
mot md hinh mé ta tich hop CTPT (mtegrated program descnptlons) cac quy
ché ddo tao, va cic tiéu chuin kiém dinh quoc té. Va phan cubi cia Chu'ong
trinh bay mot quy trinh thlet ké va phit trién CTDT di tir muyc tiéu tdng quét
dén thiét ké cdc mon hoc.

MUC PiCH CUA CHUONG

Chuong nay dugc soan thio nhim gitp doc gia:
o hiéu khéi niém chuong trinh giso duc/ chuong trinh dio tao.
o hiéu céc thanh phin cia CTPT v mdi quan hé giira chiing.
o hiéu mét quy trinh thiét ké va phit trién CTDT.
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KHAI NIEM CHUONG TRINH PAO TAO
Chuong trinh gido duc/chwong trinh dao tao

Lut Gido duc ndm 2005 dua ra diéu khoan chung cho céc cip hoc va trinh d¢
ddo tao ctia hé théng gido duc quéc din (Piéu 6) va diéu khoan riéng cho gido
duc dai hoc (Diéu 41) sir dung chung thuét ngir chwong trinh gido duc (Khung
2.1).

KHUNG 2.1: LUAT GIAO DyYC NAM 2005 [1]
Diéu 6. Chuong trinh gido dyc
1. Chuwong trinh gido duc thé hién myc tiéu gido duc; quy dinh chuin
kién thirc, k§ ning, pham vi va ciu tric ndi dung gido duc, phuong
phép va hinh thirc t6 chirc hoat dong gido duc, cich thirc d4nh gid két
qua gi4o duc dbi v6i cac mén hoc & mbi 16p, mbi cdp hoc hoic trinh
d6 dao tao...
Piéu 41. Chuong trinh, gido trinh gido dyc dai hoc
1. Chuong trinh gido duc dai hoc thé hién myc tiéu gido duc dai hoc; quy dinh
chufin kién thitc, ky nang, pham vi va céu triic ndi dung gido duc dai hoc, phuong
phép va hinh thirc d3o tao, c4ch thirc d4nh gi4 két qua ddo tao déi véi m&i mén hec,

nganh hgc, trinh d§ dao tao cia gido duc dai hoc; bao dam yéu clu lién thong véi cic
chuong trinh gido dyc khéc...

Nhur vay, Luét Gido duc nam 2005 sir dyng chung thuét ngit chuong trinh gido
duc cho tit ca trinh d6 dio tao ctia gido dyc dai hoc, bao gf)m dao tao trinh 4o
cao déng va dai hoc, trinh d6 thac si, va trinh d¢ tién si. Tuy nhién, & cip do
quy ché, quy ché dio tao trinh d5 cao ding va dai hoc sir dung thuit ngit
chuong trinh gido duc; quy ché dio tao trinh d6 thac si va quy ché dio tao
trinh d5 tién si st dung thudt ngit chuong trinh dao tao (Khung 2.2).

Théng nhét thuit ngir chwrong trinh dao tao

Theo Tir dién Bach khoa Toan thu Viét Nam: “gido duc 1a qué trinh dio tao
con ngudi mot cich ¢6 myc dich, nhim chuén bj cho con ngudi tham gia doi
sbng xa hoi, tham gia lao déng san xuét...”; cdn “dao tgo 12 qué trinh tic dong
dén mot con ngudi nhim 1am cho ngudi d6 linh hoi va ndm vimg nhimg tri
thire, ky nidng, k¥ xao...”[5].
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Theo céc khai niém nay va dé théng nhét str dung thuit ngt cho cic trinh d6
dio tao cua gido duc dai hoc voi cing mét khéi ni€ém education program theo
tiéng Anh, thuat ngir dugc théng nhit sir dung trong quyén séch nay 1a chuong
trinh déo tao hay goi tit 1a churong trinh.

KHUNG 2.2: CAC QUY CHE PAO TAO

Quy ché dao tao dai hoc va cao diing hé chinh quy theo h¢ thong tin chi [2]

Piéu 2. Chuong trinh gido dyc dai hoc

Chuong trinh gido duc dai hoc thé hién myc tiéu gido dyc dai hoc, quy dinh chuin
kién thirc, k§ nang, pham vi va cdu tric ndi dung gido duc ddo tao, phuong phép va
hinh thirc d30 tzo, cich thirc dénh gis két qua ddo tao ddi véi mdi hoc phin, nganh
hoc, trinh d§ dao tao ciia gido duc dai hoc...”

Quy ché dao tao trinh d thac s [3]

Piéu 22. Chuong trinh dao tgo

Chuong trinh dao tgo trinh 4§ thac st thé hién muyc tiéu do tao, quy dinh chuén kién
thirc, k¥ ning, phuong phdp, hinh thitc ddo tao, ndi dung dao tao, cich thirc ddnh gid
két qua dao tao dbi véi mdi hoc phin do tao & trinh d thac st...”

Quy ché dao tao trinh d9 tién s [4)

Piéu 16, Chwrong trinh dao tao

Chuong trinh dao tgo trinh d6 tién sT nhim gitip nghién ctru sinh hoan chinh va ning
cao kién thitc co ban, c6 hidu biét sau vé kién thitc chuyén nganh; ¢6 kién thic rong
vé c4c nganh lién quan; hd trg nghién ctru sinh rén luyén kha ning nghién ciru, kha
ning xdc dinh vin d& va doc 1ap giai quyét cic vén dé c6 ¥ nghia trong Iinh vurc
chuyén mén, kha niing thyc hanh cin thiét...

CAC THANH PHAN CUA CHUONG TRINH PAO TAO
M5 hinh md ta tich hop chuong trinh dao tao

Nhim cung cép cho khoa quan 1§ chuong trinh va cdc bén lién quan nhimg
cong cy hd trg cho qud trinh thiét ké va phét trién CTDT, mot mé hinh  mé 1d
tich hgp CTPT [6] dugc dé xuét. M6 hinh nay md td myc ti€u, ndi dung va ciu
triic ciia mdt CTDT ciing nhi mdi quan hé giita ching. Mb ta ndy c6 chu y
thic ddy mot qu4 trinh thiét ké nhdn manh nhimg xem xét c6 tinh téng quat,
ching han nhur xdc dinh myc tiéu va phit trién y tuong cho CTDT. Diéu nay
tao diéu kién gén két gilra myc ti€u va ndi dung ciia chuong trinh véi nhu cau
thuc té cia cdc bén lién quan, va chi ra nhimg thay dbi cin thiét quan trong ma
c6 thé rdt kho khin dé thic ddy va thyc hién néu 4p dung nhimg phuong phép
truyén théng dé sira dbi mét CTDT hién c6.
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Céc thanh phin ciia chwrong trinh dao tao

Trén co s¢ md hinh md ta tich hop CTDT nhu trinh biy & trén, va cic yéu clu
lién quan quy dinh trong Luit Gido duc (Khung 2.1), cic quy ché dio tao
(Khung 2.2), va céc tiéu chuan kiém dinh quéc té, c6 thé théng nhit ring mdt
CTDT dugc thiét ké tbt cin bao gbm s4u thanh phin (Hinh 2.1):
¢ Muyc tiéu CTDT
e Chuén d4ura CTDT
o Y tuéng thiét ké CTDT
Khung CTDT
e Ma trdn cdc mo6n hoc
o Dé cuong mdn hoc
Phén trinh bay sau ddy vé c4c thanh phén cia CTDT dugc dya trén md hinh
mo ta tich hgp CTDT [6), tiéu chf lién quan cia Tiéu chuén kiém dinh ABET
(Hoi dong kiém dinh c4c chuong trinh khoa hoc tmg dyng, tinh todn, ky thuat,
cong nghé ctia Hoa Ky) [7, 8]; tiéu chuén lién quan cia Tiéu chuin kiém dinh
céc chuong trinh quan trj kinh doanh, va ké todn cia AACSB International
(Hiép héi quéc té phit trién céc chuong trinh quén trj kinh doanh, ké toén) [9].

Muc tiéu chwong trinh dao tao

Mouc tiéu CTPT (program purpose/ objectives) 12 tuyén b6 tdng quat vé 1y do
ton tai cta chuong trinh, trong d6 x4c dinh muyc tidu tdng thé ciia chuong trinh,
bao gbm bbi canh, nghé nghiép, va sy nghiép twong lai cta sinh vién sau khi
t6t nghiép.

Muc tiéu CTDT it nhit phai xic dinh Iinh vic chuyén nginh cu thé cia
chuong trinh (thi du nhu k§ thuét ché tao, khoa hoc mdy tinh, ky thuit miy
tinh, k¥ thuat y-sinh, ...), bdi canh hoat dong nghé nghiép (thi dy nhu hinh
thanh ¥ tudmg, thiét ké, trién khai; ...) va c6 thé bao ham mét hudng chuyén siu
cy thé. Thi dy, chuong trinh Co khi Giao théng (Vehicle Engineering Program)
cua Hoc vién Cong nghé Hoang gia (KTH) & Stockholm, Thuy Pién tuyén bb
vé myc tiéu nhur trinh bay & Khung 2.3.

Theo c4c tiéu chuin kiém dinh, muc tiéu CTPT dugc yéu cu 13 thanh phin bét
budc. Thi dy, Tiéu chi 2 (Criterion 2. Program Educational Objectives) clia
Tiéu chuin ABET, néu: “chuong trinh phai céng bémyc tiéu pht hop véi st
ménh ciia trudng, nhu cu cla cic bén lién quan cta churong trinh, va c4c tiéu
chi nay. Phai c6 vin ban va quy trinh hiéu qua cho viéc xem xét dinh ky dé sira
ddi, bd sung céc myc tiéu chuong trinh” [7, 8].
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Chuén d4u ra chwong trinh ddo tao

Chudin ddu ra CTPT (program intended learning outcomes/ program-level
learning outcomes) 1a nhitng ndi dung cy thé héa myc tiéu CTDT dugce trinh
bay thinh mét danh sich c4c chuin d4u ra d4nh gid duogc.

KHUNG 2.3: TUYEN BO VE MUC TIEU
(CHUONG TRINH CO KHf GIAO THONG, KTH [6])

Nganh Co khi Giao thong dio tao vé thiét bj bay, thiét bj khong gian, tau bién, xe
dudng bd va dudng sit, va céc hé théng lién quan. Myc tiéu chuong trinh cung cdp
cho sinh vién kién thirc, k§ ning va th4i d6 cAn thiét dé hinh thanh y trong, thiét ké,
trién khai va vin hanh c4c loai thiét bj va hé thdng lién quan. Chuong trinh dio tao
ciing chudn bj cho sinh vién 1am viéc trong céc linh vyrc khéc, yéu ciu kién thirc
ning cao vé co hoc (mg dung va k¥ thuft hé thong; va chuin bj cho nghién ctru sau
dai hoc. ’

Muyc tiéu CTOT Y twong Khung CTOT
thiét ké CTBT
1 =1
r— [y 3
e s s
e e e
Chuin diura Ma tran cic MH Pé crong MH
cToT

..--..--.-.-...-)11 élgsg\az-——-)

=

D W RN o
T Al mhedad =

-

HiNH 2.1: CAC THANH PHAN CUA CHUONG TRINH PAO TAO (phong theo [6])

Theo céc tiéu chuin kiém dinh, chuin diu ra CTDT dugc yéu clu 12 thanh
phén bt budc ciia CTDT. Thi dy, Tiéu chi 3 (Criterion 3. Student Outcomes)
clia Tiéu chudn kiém dinh ABET néu: “chuong trinh phdi c6 vin bdn vé chudn
ddu ra dé dao tao sinh vién dap tmg muc tiéu chwong trinh. Chudn ddu ra bao
gom cdc tiéu chi (a) dén (k) va cdc chudn ddu ra khdc phit hop voi chuong
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trinh” [7, 8); Tiéu chuin 16 (Standard 16. Undergraduate Learning Goals) clia
Tiéu chuén kiém dinh AACSB néu: chun diu ra chuong trinh cir nhan bao
gdm “kién thirc va ky ndng. Ap dung thich img nhiing ky vong theo str ménh va
mdi truong van héa cua minh, trwong dai hoc xdc dinh myc tiéu hoc tdp va
minh chimg thanh qua hoc tdp vé kién thirc va ky niing nén tang; kién thirc va
kj ning vé quan ly; va hodc kién thirc va Ky ndng yéu cdu déi voi chuyén
nganh ma sinh vién can dat dwoc & moi chuong trinh”,

Chuan dau ra cia CTDT xac dinh nhiing kién thirc, k§ néing va thai 46 dy kién
sinh vién dat dugc khi t6t nghiép. Theo CDIO, Dé cuong CDIO cung ce"lp mot
danh sich céc chii dé chuin dAu ra chi tiét dé xay dyng chuin diu ra cho c4c
chuong trinh ky thudt (Phu lyc 4.1). Tuy nhién, cic chi d& ndy cin dugc
chuyén thanh nhimg chuén diu ra cy thé bang céch bd sung dng tir nhan thirc
(cognitive verbs) thich hgp theo phin loai Bloom. Ngoai ra, cic chi dé& chun
dau ra vé Kién thirc va Idp ludn nganh (Muc 1 ciia P& cuong CDIO) cin duge
xdc dinh cu thé va mot s§ diéu chinh cin dugc thyc hién dé phtt hgp véi myc
tiéu CTDT lién quan. X4y dung chuin d4u ra CTDT theo céu triic D& cuong
CDIO dugc trinh bay & Chuong 4 va Chuong 5.

Y twdmg thiét ké chwong trinh dao tao

Y tuong thiét ké CTPT (program idea) mé ta CTPT dugc thiét ké nhu thé ndo
dé ddp vmg cic muyc tiéu cia né. N6 thé hién nhimg nguyén tic chinh yéu va
nhitng xem xét 1am co s& cho viéc thiét ké CTDT. X

Y tudng thiét ké CTDT c6 thé 12 tuyén bd ddp img Tiéu chuin 3 CDIO (CTDT
tich hop) va Tiéu chun 4 CDIO (nhip mén ky thuat); it nhit 25% s tin chi
yéu cau phai 1a todn hoc, sinh hoc, héa hoc, va vat 1y [7]; dya trén phuong
phép giai quyét van dé; chii trong thyc hanh; hodc mdt s dic diém chinh yéu
khdc cta chuong trinh. Thiét ké CTDT tich hop theo CDIO duoc trinh bay &
Chuong 6 va Chuong 7.

Khung chwrong ttinh dao tao

Khung CTPT (program plan) bao gdm danh séch cidc mén hoc va s8 tin chi, va
trinh ty cdc mdn hoc trong chuong trinh.

Ma tran cac mon hoc
Ma trén cdc médn hoc (program design matrix) thé hién sy phan bd chuén dau

ra CTDT vio cic mén hoc lién quan nhim thé hién rd rang nhimg chuén du ra
do timg mén hoc dam trach.
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Ma trin cic mén hoc déng thoi thé hién trinh ty hoc tép dugc hoach dinh hay
1 trinh phit trién cdc chuin dAu ra. Thi dy theo CDIO, ma trdn cic mon hoc
thé hién 1§ trinh phét trién céc chuén d4u ra thong qua c4c trai nghiém hoc tich
hop (integrated learning experiences)--hoc ddng thoi kién thic va k¥ ning
trong sudt CTPT, nhit 14 c4c k¥ ning chung (generic skills), ching han nhu
nhimg k¥ ning giao tiép (communication skills). Thiét 14p ma trin cic mdn
hoc dugc trinh bay & Chuong 6 va Chuong 7.

Pé cwrong mén hoc

bé cuong mon hoc (course sylabi/ course plans) thé hién muyc dich, chuén dau
ra va ndi dung do mén hoc dam trach, bao gdm tuyén bd vé vai trd ciia mon
hoc d6i véi chuong trinh; thé hién sy két néi ciia mén hoc véi céc chuén dau ra
cua chuong trinh; va c4c hoat dong day va hoc, va dénh gia.

Théng thudng D& cuong mén hoc duge thiét ké theo hai cp do chi tiét: dé
cuong tdng quit (course syllabus), sau diy goi tit 1 dé cuwong mon hoc; va dé
cuong chi tiét/ k& hoach giang day (course plans), sau diy goi tht 12 k¢ hoach
giang day. Véi ké hoach giang day, ndi dung va céc hoat dong day va hoc, va
dénh gid duoc thibt ké chi tiét cho timg tiét hoc. Thiét ké day va hoc, va ddnh
gid dugc trinh by & Chuong 8. Thiét ké dé cuong mén hoc dugc trinh bay &
Chuong 9.

QUY TRINH THIET KE VA PHAT TRIEN
CHUONG TRINH PAO TAO

Hinh 2.1 cho thy mdi quan hé giita cic thanh phan cia CTPT. Quy trinh
thiét ké va phat trién CTDT theo céc thanh phin ndy bao gom sdu budc (Hinh
2.2). Quy trinh thudng bit diu vai (1) tuyén b6 muc tiéu CTDT, sau d6 1 (2)
thiét ké va phé chudn chudn ddu ra CTPT. Tiép theo 14 (3) hinh thanh ¥ tudng
thiét ké CTPT va thyc hién ¥ tudng dé (4) thiét ké khung CTPT bao gdm céc
mdn hoc, s tin chi va trinh ty cic mdn hoc trong chuong trinh. Myc dich cia
viéc (5) thiét Igp ma trdn cdc mén hoc 13 3 dam bao khong c6 chuin diu ra
ndo bj bo qua va c6 sy phdt trién théng sudt trong chwong trinh gidng day
(curriculum). Cubi ciing 12 (6) thiét ké dé cirong mon hoc.

Khong nhit thiét phai tuin thi c4c trinh ty ndy mét céch cimg nhéc. Diéu
quan trong 12 qué trinh thiét ké va phét trién CTDT cho phép kip di I3p lai cic
budéce yéu ciu. Dic biét, viéc phan bd c4c chuin dbu ra vé k¥ nang chung cn
dugc thire hién toan dién theo hai chiéu giita lanh dao chuong trinh va céc
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HINH 2.2: QUY TRINH THIET KE VA PHAT TRIEN CHUONG TRINH PAO TAO
(phong theo [6])

TOM TAT

Cic thanh phén ciia CTDT, céc thuat ngir sir dung, v mot quy trinh thiét ké va
phit trién CTDT dé duge thong nhit. Chuong trinh dio tao dugc thiét ké bt
cén dam bao s4u thanh phin: myc tiéu CTDT, chuin d4u ra CTDT, y tuong
thiét ké CTDT, khung CTDT, ma trin cic mdn hoc, va dé cuong mdn hoc.
Nhu thé hién qua céc thanh phén, chuén d4u ra CTDT la nhing tiéu chi cu thé
dé thiét ké chuong trinh giang day. Nhimg chuén dAu ra ndy duoc phin bd vio
c4c mon hoc thanh chuin diu ra mén hoc dé thiét ké céc hoat dong day va hoc,
v d4nh gi4. Chuong 3 tiép theo s& trinh bay cu thé hon vé cdch thirc thyc hién
chuin du ra & cAp trudng, chp CTDT, cip mon hoc, cin dugc thyc hién thong
sudt dé dam bao CTPT dugce thiét ké va thuc hién dap img muyc ti€u téng quat
va nhilg chuén du ra cu thé.
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1. So sanh CTDT hién tai & khoa ban véi sau thanh phin CTDT trinh bay

¢ chuong ndy.
2. So sanh quy trinh thiét ké va phat trién CTDT & khoa ban véi quy trinh
thiét ké va phat trién CTDT trinh bay & chuong nay.
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CHUONG BA

CHUAN PAU RA

VA THIET KE VA PHAT TRIEN
CHUONG TRINH PAO TAO
DAP UNG CHUAN PAU RA

POAN THI MINH TRINH

GIOI THIEU

Nhur trinh bay & Chuong 2, chudn ddu ra CTDT la nhimg tiéu chi cu thé dé
thiét ké va phat trién CTDT. Chuong ndy s& trinh bay cy thé hon vé cic khii
niém chuén dau ra, nhiing cai cdch gido duc dai hoc tiép can dua trén chuin
diu ra, nhimg céch thirc giai quyét chuén dAu ra, va mdt quy trinh thiét ké va
phiit trién CTDT dép tmg chuin dau ra.

Phén diu cia Chuong trinh by cdc khdi niém chuin dau ra, phan biét chuin
dAu ra véi muc tiéu CTDT. Phin 2 ctia Chuong tém lugc nhig ci cich va
phat trién gido duc dai hoc trén thé giéi tiép can dya trén chuin du ra, cu thé,
vé Tién trinh Bologna, cai tién giang day huéng t6i chuén dau ra, giang day
dua trén chuin diu ra. Phén 3 cta Chuong trinh by c4ch thirc thyc hién chuén
diu ra & cip trudong, cip chuong trinh, va cp mén hoc. Vi phan cubi coa
Chuong trinh bay mdt quy trinh thiét k& va phét trién CTDT dép (mg chuan
dau ra.

MUC PiCH CUA CHUONG

Chuong niy dugc soan thao nhim gidp dc gia:
o hiéu kh4i niém chuén dAu ra va phén biét giita chudn d4u ra va muc tiéu
CTDT.
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o hiéu nhimg cai cich va phit trién gido dyc dai hoc trén thé gi6i tiép can
duva trén chudn ddura.

e hiéu nhung cdch thirc thyc hién chuén diu ra: chudn diu ra cip truong/
chuén tt nghiép, chuén diu ra CTDT, chuin diu ra mén hoc.

o hiéu mét quy trinh thiét ké va phit trién CTDT dé d4p tmg chudn diu ra.
KHAI NIEM CHUAN PAU RA
Khai niém chuin diu ra

Khéi niém intended learning outcomes/expected learning outcomes/student
outcomes, theo tiéng Anbh, 13 ning lyc dy kién/mong do¢i nguoi hoc lam dwoc
sau khi hoan tit mot budi hoc, m¢Gt mén hoc, mét khéa hoc, mét CTDT. Khii
ni¢m nay dugc sir dung chinh thirc 1an ddu dudi thuat ngir chudn ddu ra [1]
trong vin ban cia BS Gido duc va Do tao. Sau ddy 12 mét s6 dinh nghia vé
chuén diu ra:

e Chuin diu ra thé hién nhitng gi sinh vién nén biét, hidu va cé nang luc
thuc hién trén co s& trinh 33 van bing yéu ciu [2).

e Chuén diu ra 1a khing dinh nhitng didu ma chiing ta muén sinh vién c6
kha ning 1am, biét, hodc hiéu nhd hoin thanh mot khéa dio tao [3].

e Chuén déu ra la quy dinh v& ndi dung kién thic chuyén mén; ky ning
thyc hanh, kha ning nhén thirc cong nghé va giai quyét vin dé; cdng vigc
ma ngudi hoc 6 thé dam nhéan sau khi tt nghiép va cdc yéu ciu khic dbi
voi timg trinh d§, nganh dio tao [4].

Phan biét gitra chuin diu ra
va muc tiéu ciia chwong trinh dao tao

Mot céch khdi quit, céc dinh nghia néu trén déu cho thiy chuin ddura I3 tuyén
b6 chi rd nhung gi ngudi hoc s& biét va 1am dugc sau mét qué trinh hoc tap; 1a
nhitng cam kér cua truong dai hoc véi xd@ hdi vé chdt luong dao tao do nha
tru'ong cung cdp, nhitg tiéu chi cu thé dé thiét ké chuong trinh gzang day,
thiét ké day va hoc, va ddnh gla So v6i myc tiéu cua CTDT, chuin déu ra 13
tuyén bd cy thé, mo ta nhitng diéu ma ngudi hoc cin biét va lam duoc khi tdt
nghlep NG6i céch khdc, myc tiéu CTDT 1 tuyén bb mo ta ndng luc cia ngucn
tt nghiép mot vii nim sau khi t5t nghiép con chuén diu ra CTDT 1a tuyén bd
mb ta yéu cau ngudi hoc biét, nghi va lam dugc vao liic tot nghiép [5].
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NHUNG CAI CACH VA PHAT TRIEN GIAO DUC PAI HOC
TIEP CAN DUA TREN CHUAN PAU RA

Khdi niém chuén déu ra da tdn tai nhu mot quan diém méi vé gido dyc trén thé
gi6i tir thip nién 80 dudi mdt mo hinh cai cich duoc goi la “outcome-based
education”, léy sinh vién lam trung tdm (student-centred learning) [6], dugc
diy manh théng qua phong trio ting cudng trach nhiém giai trinh
(accountability movement) trong gido duc dai hoc xuét phat tir Hoa Ky vio
thap nién 80, sau d6 lan sang c4c nudc Tay Au [7]. O Lién minh Chau Au,
“learning outcomes” [2], dugc dé cip thong qua Théa thuén Bologna (1999)
va céc hoat dong tiép theo cta Tién trinh Bologna, theo d6 tht ca cic quéc gia
thude Lién minh Chau Au dugc yéu ciu thiét 1ap chudn vén bang quéc gia
(national qualifications framework) twong thich véi Chudn vin béng cua Ving
gido duc dai hoc Chiu Au (European Higher Education Area), goi tit 13 Chudn
vin bang EHEA; c4c trudmg dai hoc dugc yéu cau thiét ké CTDT, cic mdn hoc
dya trén chuin diu ra.

Xem xét Tién trinh Bologna ciing v6i nhirng sy phat trién khic vé gido duc dai
hoc & cic nudc phuong Tay va mdt sb nuéc Chau A, c6 thé thiy nhimg
chuyén dich manh mé 14y sinh vién 1am trung tam d& pht trién cdc hoat dong
day va hoc, diic biét dugc nhin manh bdi céch tiép can thiét ké chuong trinh
giang day dya trén chuén d4u ra [8]. Cic muc ndi dung “Cai tién giang day:
huéng t&i chudn diu ra” (Improving teaching: toward learning outcomes);
“Day va hoc dua trén chuén diu ra” (Outcomes-based teaching and learning -
OBTL) trinh bay sau ddy, dugc bién djch va bién soan chu yéu tur tai liéu
Teaching for Quality Learning at University (Biggs, Tang 2011, tr. 9-11) véi
sir chip thugn ciia c4c téc gia tai liéu ndy.

C3i tién giang day: hwéng téi chuén diu ra

Nhim dép (mg yéu cAu cai tién giing day cho ddi tugng rong cic sinh vién,
nhidu truomg dai hoc dang dAu tir phat trién c4c trung tim phat trién nhan lyc,
hay phit trién dio tao, v6i quy md 16m hon tru6e ddy; céc truong cong nhén
nghién clru giang day mdt linh virc chuyén moén la nghién ciru chinh thirc.
Nhung c6 1& phuong céch cai tién giang day quan trong nhét chinh 1a:

e Cong nhin ring giing day c6 chit lugng vira 13 chirc ning nén tang clia
trudng dai hoc, vira 14 tai ning ma mot s6 hoc gia may min dat duge. Vi
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vdy, cdc chinh sdch va thu tuc khuyén khich giang day va dénh gi4 c6 chat
luwgng trong todn trudng cin phai dugc dit ra.

e Chuyén trong tim tir giang vién sang sinh vién, va dic biét, dé x4c dinh
chudn diu ra sinh vién cén dat dugc khi giang vién dé cép toi cac chu de
cin giang day.

Hai chii ¥ niy b trg 13n nhau. Quan diém vé viéc cin tip trung vao chuin dau
ra dugc néu rdo mit ciach hé thc“'mg lan dau trong bdo cdo Dearing (1997) &
Vuong quéc Anh. Ngiy nay, c6 1& hiu hét c4c trudng dai hoc tai Vuong quéc
Anh déu m6 ta két qua cia mén hoc va CTDT theo chuin diu ra sinh vién cin
dat dugc, mic di ¢6 nhitng mirc d§ dp dung khac nhau nhitng chuin diura
ndy cho gidng day dva trén chuén dAu ra gitta cic trudmg. O cdc quéc gia va
khu vy khéc, bao gém Uc, New Zealand, Nam Phi, va Bic My, timg truong
dai hoc dang tién toi day va hoc duwa trén chudn ddu ra (outcomes-based
teaching and learning OBTL). G Hong Kong, viéc thyc hién dugc td chirc
trong toan hé théng, nhu Chi tich Uy ban tai trg dai hoc (the University Grants
Committee - UGC), Alice Lan, viét: “Myc tiéu ciia UGC trong viéc thic ddy
phuong phép tiép cin dya trén chuin diu ra 1a don gian vi minh bach - cii
thién va nang cao chit lugng day va hoc cho sinh vién (trich thu giri cc trudng
dai hoc Hong Kong, 15/5/2006).

Ngay nay, tit ca 8 dai hoc & Hong Kéng dang trong tién trinh ciia minh dé tién
dén tiép cdn dwa trén chudn ddu ra cho hoc tdp cua sinh vién (outcomes-based
approaches to student learning - OBASL) nhu UGC djt ra. Hién nay, Malaysia
dang mo rong ap dung OBTL trén pham vi qudc gia & hon 1000 trrong dai
hoc va cao ding. Tién trinh Bologna, voi sy tham gia cia 47 quéc gia trong
Lién minh Chau Ay, 13 mét nd luc & pham vi 16n hon nita trong viéc cai tién
giang day, vdi trong tim ciing chinh 13 chuén diu ra.

Day va hoc dyra trén chuén d4u ra (OBTL)

Trong OBTL, cin néu ra nhimg chudn diu ra tdng quit ma ching ta dyr kién
mét ngudi tot nghiép dai hoc phai dat durgce, va tir d6, dura ra cic chuén dAu ra
cho CTPT va cdc m6n hoc. Chudn cia ngudi tot nghiép (graduate outcomes),
g0i tit 13 chudn tdt nghiép, twong ty nhu myc tiéu giang day, nhung dugc sip
xép trong mét clu tric c6 tinh hé méng hon. Trong mét cufc khao sit di€n
rong voi g?m 3000 giang vién dai hoc, Angelo va Cross (1993) di dinh ra sdu
nhém muyc tiéu giang day ma giang vién c6 thé dit ra:

¢ k¥ ning tu duy béic cao.
¢ k¥ nang hoc tip co ban.
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o kién thirc va k¥ niang nganh.

o kién thirc tdng quét va gi4 trj hoc thuat.
o phit trién c6ng viéc va sy nghiép.

o phit trién c4 nhan.

Céng trinh ndy di dugc thyc hién cich ddy gén 20 nam khi ma céc trudng dai
hoc chwa chi trong nhiéu téi tuyén bb vé sir ménh nhu ngiy nay. Chuin t5t
nghiép, hay con dugc goi 1a phim chit ciia nguoi t6t nghiép (graduate
attributes), 13 két qua toan dién dat dugc tir mdi trudng dai hoc, ching han nhu
tinh séng tao, kha ning giai quyét vin dé ddc 1ap, ki ning nghé nghiép, tr duy
suy xét, ky nang giao tiép, 1am viéc nhém, ciing nhu hoc tip subt doi. Chudn
tot nghiép dugc ¥ tudng chu yéu theo hai cich tiép can: nhu chudn ddu ra
chung (generic outcomes), bao gdm nhimg t5 cht hay phdm chét ctia c4 nhan
khéng phy thudc vao bdi canh, vi nhu ngudi tot nghiép c6 thé “séng tao” voi
bét ki diéu gi ho 1am; hodic chudn ddu ra cu thé (embedded outcomes), bao
gdm céc kha ning hodc cach thirc giai quyét van dé trong céc tinh hubng nhét
dinh, khi ma sy sdng tao chi nhim 4p dung vao mét mang chuyén nganh cua
ngudi t6t nghiép. O diy, ching ta xem xét theo quan diém chudn ddu ra cu
thé. Quan diém chudn ddu ra chung néu ra ring ngudi tot nghiép cin phai sing
tao hodc tu duy cé suy xét vgi bat ky ndi dung nao ma ho dé cip toi. bay
khéng phai 13 cich né van hanh. Nhimg khing dinh khong gin lién véi bbi
canh nay lam sai léch dinh nghia vé niing lyc, bién né thanh dic tinh c4 nhén,
din dén bién viéc dat dugc ning lyc trd thanh vin d& thay ddi tinh céch.
Nhitng tuyén bd niy dugc phéng dai dé phuc vu cho muc dich khéc, nhim
bién minh cho sur chi trich clia Hussey va Smith (2002) ring chuén d4u ra “da
bi chiém doat va ap dyng rdng rii ... nhim tao didu kién thuén loi cho viéc
quén 1y”". Chiing ta thiy ring myc dich cia OBTL khong phai dé phuc vu cho

2
A ¢

viéc quan 1y, nhu tuyén b cta Uy ban tai trg dai hoc cia Hong Kong: dé “cai
thién va ning cao chét lurgng day va hoc cho sinh vién™. Chuén tdt nghiép dinh
huéng dé xay dyng chuin d4u ra cho CTDT va cic mén hoc. Bang cich nay,
ca tu duy bic cao va cic k¥ ning hoc thuit co ban déu dugc viét thanh chuén
d4u ra cia CTDT, va theo d6 1a chuin du ra cho cic mén hoc cdu thinh
CTDT, thay vi d cho cic giang vién ti quyét.

Tuyén b vé chuén dAu ra clia mdn hoc chi cho chiing ta cich nhén biét sinh
vién hoc nhu thé no nhitng gi ho nén hoc va ¢ kha ning 1am dugc. Pidu nay
khic véi chuong trinh gidng day thong thudng véi trung tim la gidng vién, chi
don gian 1a liét ké céc chi dé giang vién cin dé cap, nghia 13, tuyén bd v&
chuén dau ra cn chi ra nhig gi sinh vién c6 kha nang lam dugc sau khi duogc
day, va sy thuin thyc ho 1am dugc, ma ho timg khong thé hoic c6 thé 1am
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dugc mot phén trude khi dugce day. Cic giang vién gidi lubn ludn cé y tudng
vé didu niy - d6 chinh 12 mét 1y do 1am nén ngudi giang vién gioi. Trong
OBTL, chiing ta cang cin 1am r5 diéu ndy - luén ludn cho phép cic két qua
khong dy kién nhung 13 mong mubn. Céc giang vién va cdc nhi phé binh
thudmg bd qua mot syr thit ring sinh vién ciing c6 thé hoc tir cic két qua khong
du kién nhung rd rang 13 ¢6 mong mudn. Chién lugc dénh gid hoc tap nén cho
phép nhig két qua khong dugce dy kién nhu thé.

Trong OBTL, danh gia dugc thyc hién bang c4ch so sdnh nang luc cta sinh
vién vdi cdc tiéu chi trong chuén déu ra, nghia 13, ddnh gid dva trén tiéu chi;
khong danh gid sinh vién dya trén so sinh véi céc sinh vién khdc va sau d6
phén loai theo biéu d phan bd dugc x4c dinh truéc ching han nhu biéu db
hinh chudng. Mét cich 1y tudng, trong OBTL, viéc d4nh gid doi hoi sinh vién
tir thé hién ning luc - viéc thudong khong dé diang dat duoc bing céch ra ciu
héi va sinh vién viét cu tra 101 trong phong thi dugc gidm sit.

Nguyén ly thiét ké giang day c6 su nhét quén giita cic hoat dong day va hoc,
va phuong phép d4nh gi4 voi chun du ra (Constructive Alignment), goi tit 12
nguyén 1y CA, khéc véi c4c hinh thirc khic v& OBTL & viéc giang day dugc
nhén manh dé ting kh ning hau hét sinh vién s& dat dugc chuén diu ra yéu
cAu. Trong OBTL, cén lién két c6 hé thong céc hoat dong day va hoc, va ddnh
gid dya trén chuén d4u ra. Piu niy dugc thyc hién bz?mg cich yéu cAu sinh
vién tham gia cic hogt dong hoc tdp yéu ciu trong chuén diu ra. V& véin dé
ndy, nhu trong giang day truyén théng, hiém khi thiy giang vién tryc tiép
giang day yéu ciu sinh vién han ché ling nghe va ghi chép. Chi c6 nhimg sinh
vién thyc sur hoc tip, biét dio sdu va dat van dé, biét giai thich hoic phan 4nh
méi 1am dugc.

T4t ca nhimg diéu ndy nghe c6 vé khé khin, t6n thoi gian va qud 1y tudng. D6
khong phai 13 diéu ma mot s6 dong ngly cang 16n céc giang vién dai hoc dang
tim kiém. Céc ndi dung trinh bay & Chuong 8 quyén séch ndy s& giai thich nén
tang vi din dit ban qua tAt ca cic giai doan thyc hién Nguyén Iy CA, nhung str
dung thuat ngit “ddp (ng chuén dAu ra”.

NHUNG CACH THUC THUC HIEN CHUAN PAU RA

Nhu céc khéi niém vé chuin dAu ra néu trén, c6 thé phan biét ba c4ch thirc thuc
hién hay ba cép d6 chuln diu ra [8]: chuin diu ra cép trudong (institutional
level) hay chuén tdt nghiép, chuin du ra cip chuong trinh (program level) va
chudn d4u ra cAp mdn hoc (course level). Chuin tét nghiép cung cip nhimg
dinh huéng dé xay dyng chuin dAu ra cho CTDT. Chuén diu ra cia CTDT la
co s& dé xdc dinh chudn diu ra cho cdc mdn hoc. Céc muc ndi dung “Chudn
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ddu ra cdp truong”, “Chudn ddu ra cdp chuong trinh”, “Chudn ddu ra mon
hoc” trinh bay sau ddy, dugc bién dich vi bién soan chi yéu tir tdi liéu
Teaching for Quality Learning at University (Biggs, Tang 2011, tr. 113-120)
vai sy chép thufn cia céc téc gia tii liéu ndy; cic ndi dung trich din khdc dwoc
ghi chii theo tai liéu lién quan.

Chuin diu ra cip truomg

Chudn ddu ra cdp truong hay chudn tot nghiép (graduate outcomes/ graduate
attributes) 13 tuyén bd vé ndng luc chung cin c6 cia sinh vién khi tét nghiép
mot trudng dai hoc.

Céc quan ni¢m vé chudn tot nghigp

T lau dd c6 quan niém ring viéc hoc & trudng dai hoc c6 anh huéng dén
“cdch suy nght va hanh déng” cia ngudi tot nghiép, né rong hon v cao hon
nhitng kién thirc vi k§ ning dugc hoc trong chuong trinh giang day chinh thirc
clia chuong trinh. Thi dy, sinh vién t6t nghiép dugc cho 1a c6 nhu ciu “im
kiém va dénh gid minh chimg” trudc khi di dén két luan, khong chip nhén "sw
thira nhgn” mot cich dé dang nhur ngudi chua hoc dai hoc; hay c6 nhu cau “dat
vdn dé vé hi¢n trang”, thé hién sy tim toi mang tinh tri tué vé thé gisi vét Iy
hay xd hdi. X hoi thudng mong mudn mét sé hanh vi dao dirc tir sinh vién tt
nghiép, nhu tuyén bd: “ho nén biét tét hon véi gido duc ctia mink”. Céc nganh
dich vy cong cdng thuong tuyén dung sinh vién tdt nghi¢p khéng phan biét
linh virc nganh nghé, véi 13p luan ring ho cn sir dung nhimg ngudi 6 tr duy
nhur ngudi tét nghiép dai hoc.

Hoi ddng gido duc dai hoc ciia Uc (HEC) x4c dinh nhitng phim chét ngudi tét
nghiép cin c6 Ia: “nhig k¥ ning, nhitng phdm chét c4 nhén tit ca ngudi t6t
nghié¢p phai dat dugc khdng phan biét chuyén nganh hay linh vyc hoc tip cla
ho. Néi cich khéic, nhimg k¥ ning chung (generic skills) nén dai dién cho
thanh tyu trung tdm cua gido duc dai hoc nhur mdt qué trinh” (HEC 1992).

Béo cdo Dearing (1997) dé cép cu thé hon vé nhimg phim chét nén c6 ciia mot
cong din c6 trich nhiém trong mét xa hoi toan cau, nhu “fir duy suy xét”
(critical thinking), “thwc hanh dgo duc” (ethical practice), “sdng tao”
(creativity), “gidi quyét vdn dé dpc ldp”(independent problem solving), “kj
ndng nghé nghiép” (professional skills), “ky ndng giao tiép” (communication
skills), “lam viéc nhém" (teamwork), "hoc tdp suot doi” ( lifelong learning) va
twong ty. Tuy nhién, nhimg phim chat nay thuc sy 13 gi, va hon nita, nhu thé
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ndo dugc cho 1a dat duge va dugce thé hién nhu thé nao trong céc linh vuc khéac
nhau nhu ké todn, khoa hoc thi y, hoic cong tic xd hi? Hay ching chi 12
nhimg nang lyc chung, 4p dung trén dién rng cho mdn hoc bét ky?

Vén dé & day 1, ching ta dang ban mét c4ch 1 ring vé nhimg gi con lai va cu
thé hon sau khi ban d4 quén tit ca mei thir ban di timg dugc day. C6 nhimg
quan niém khic nhau, do d6 chuén t6t nghiép s& gy khé khin cho céc trudng
dai hoc d& chip thuan mét chinh sich 4p dung toan trudng dé thic ddy ching
(Barrie 2004). Sau khi phan tich nhimg quan niém vé chuén t5t nghiép, mang
tinh hién twong clia cic giang vién, Barrie di di dén mgt h¢ thong cdc quan
ni¢m. Pon gian nhat 13 nhin thiy chuin t5t nghiép & cic k¥ ning nén tang
chung (generic foundation skills) ma khong lién quan dén bit ky linh vyc
chuyén nganh cy thé, ching han nhu ky ndng tinh todn 56 va cdc ky nding giao
tiép. C6 thé giang day céc k¥ ning ndy trong cdc mdn hoc doc 1ap. O théi cyc
khac 12 nhin thdy chuin t6t nghiép & nhimg phdm chdt néng luc dugc gdn siu
(deeply embedded) vao cdc mon hoc nganh: thi dy, chién lupc gidi quyét vdn
dé c6 lién quan dén tu duy nhu mdt nha vét 1y s& khong givip d& nhiéu trong
vige giai quyet céc vin dé chén dodn y khoa. Nhitng giang vién giit quan diém
cho réng chuén tét nghlep can dugc gin vao nganh cua ho se khong quan tim
nhidu dén viéc bdi dudng nang luc chung vé gzal quyét van dé (generic
problem-solving ab111ty) Méi quan tdm cia ho 1a de dam béo ring sinh v1en
clia ho duge yéu chu pha1 cho thiy minh chimg v& céc chién lupc gidi quyét
vdn dé thich hop trong két qua hoc tap, dac biét la & nhu'ng nam hoc cao hon.
Néu khong, ho khong thiy viéc phat trién cdc chuin t6t nghiép 1 trach nhiém
clia minh.

Viéc giang day nhitng chuén t&t nghiép phu thugc vio viéc coi chiing 1a chuén
dAu ra chung hay chuén d4u ra cu thé ciia cic mdn hoc nganh. Mt sé chudn t6t
nghiép hop 1y c6 thé dugc xem nhu 13 chuin dAu ra chung va doc lap, ching
han nhu kj ndng doc viét (litaracy skills), chién lwgc chung gidi quyét vén dé,
va kj ndng tw duy suy xét, cé thé phuc vu cho céc linh vyc ndi dung khéc nhau
va ¢6 thé dugc day nhu mét mdn hoc dde 1ap (Hattie 2009). Do d6 12 hitu ich
khi cung cép mot s6 mén hoc chung vé ky ndng hoc tdp va chién luge hoc tdp
siéu nhdn thirc (metacognitive study strategies) nhu nhitg chudn ddu ra hé tro
(enabling outcomes) nhung khong phai 13 thay thé cho viéc giang day vé gidi
quyét vdn dé, hay sdng tao trong trudmg hop chuén diu ra gin vio mén hoc
nganh. Nhimg chuén diu ra hd trg nhu viy c6 trinh d6 ning lyc thip hon dé
gitip sinh vién dat dugc nhimg chudn dau ra c6 trinh d6 ning lyc cao hon &
mén hoc nginh. Thi du, nhdn thitc chung vé chién lupc gidi quyét van dé
(generic metacognitive problem-solving strategies) c6 thé dugc xem nhur 13
mét chuin dau ra hd trg cho chun diu ra hoc tdp sudt doi. Tuy nhién, nhu
nhiéu chun d4u ra chung, chudn dAu ra h trg ciing nén dugc gén vio mén
hoc hay chii d& chuyén mén cu thé.
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Schwartz (2010) ¢6 mdt c4i nhin toan dién vé& chudn tét nghiép. Nhin thay
chung vuot gidi han ky nang nghé nghiép lién quan, chiing bao ham ‘s hiéu
biét" (wisdom) c6 thé dat duoc tai trudng dai hoc tir s suy ngdm (reflection)
véi mot md hinh mau thich hgp va nhitng trai nghiém c4 nhén lién quan, chir
khong phai bai bét cir diéu gi thu dugc tir mét mén hoc. Schwartz dé nghi mot
do dn ndm cudi (final year capstone course) duoc goi 13 “hiéu biét thuc 16"
(practical wisdom) dé gitip sinh vién suy ngim vé sy hiéu biét. Tuong ty nhu
vdy, Knight (2006) néi ring chudn tét nghiép ching han nhu ldp ludn
(reasoning), sdng tao, thuc hanh dgo dirc, lam viéc theo nhém va sw hgp tdc
(collaboration) v.v 12 nhiing “thanh tich phirc hop” (complex achievements)
hay “ndng lwc phdt trién” (wicked competencies) hon 13 dugc day. Ching
khong c6 nguyén cin duy nhét, phét trién cham, va cin mét mdi trudng phirc
hop, mot mdi truomg dic biét, mot chudi cdc mo hinh mAu dé phat trién trong
d6. Chiing khéng thé dat dugc néu ching chi dugc dé cép trong mdt hodc mot
vii mén hoc. Viéc d4nh gi4 chiing khong thé do bang nhimg gi dugc goi 1a
cong cu dénh gid c¢6 do tin cdy cao, ching han nhu kiém tra. T ddnh gid va
ddnh gid chéo (self- and peer-assessment), va dic biét 1a ko so ndng luc
(portfolios) dugc cho 1a phit hgp hon. Theo quan diém nay, chuén t6t nghiép
cin dugc quan tam lién tyc sao cho chiing dugc phit trién trong giang day qua
nhiéu mén hoc va trong tuong tic véi sinh vién.

Hiu hét cic truomg dai hoc déu mudn ca hai loai chuan tot nghiép (chuan tot
nghiép day trong mén hoc chung, doc 1ap; chuln tdt nghlep cu thé gin vao
mén hoc co s& nganh hoiic nganh) dugc gidi quyét. Cic td chirc dam béo chit
luong ciing vdy, chua ké dén cdc nha sir dung lao ddng, nhimg ngudi muén
dugc dam bao ring sinh vién tét nghiép dat dugc chuan 8t nghiép tuyén bd.
C6 mdt vin dé 12 néu chuén déu ra chéng han nhu “sdng tgo” hay “tir duy suy
xéf duqc gén vio cdc mén hoc dai cuong va khong dugc day trong cac mbn
hoc nén tang chung, chiing it dugc nhin thdy. Trong khi chuén t6t nghiép trong
cdc mon hoc ddc 1ap, thi dy nhu mén “nir duy suy xér”, cé thé dugc nhin thay la
da dugc thyc hién  va duge danh gid, do do, tb chirc dam bao chét lugng du an
tuong trong dot kiém dinh hay qué trinh kiém tra sau d6. Thuyc té 13 “fir duy suy
xét” c6 thé khéng nhét thiét phai dugc ap dung sdu vao cic linh vyc ndi dung
ma ngudi tdt nghiép da hoc, n6 c6 thé bj bd qua dé dang, ma chi can dugc 4p
dung siu vao nhimg bai tip tdng hop trong cic gid hoc doc 1ap, nhur vay cé thé
dé dang dugc nhin thiy.

Ba céip dp thuc hién chudn tt nghigp

Lam thé nao dé giai quyét nhimg vj tri trdi nguoc ndy cho chuén tbt nghiép va
¢6 duge mét chinh séch ndi bd phtt hop cho trudng dai hoc bat ky? Day l1a van
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dé chinh sich, né khac biét gilra cdc trudng dai hoc, tiy thudc vao sir thoa hiép
gitra yéu ciu va chinh sich ciia ho dé giai quyét chiing. Nhur viy, c6 thé phan
biét ba cép do thyuc hién chuin 5t nghiép nhu trinh bay & Khung 3.1:
o Chuén t6t nghiép dugc thuc hién théng qua moi trudng cia trudng dai
hoc.
o Chuén t6t nghiép duoc thiét 1ap trong chuén diu ra CTDT.
o Chuan tét nghiép dugc thuc hién théng qua mén hoc chung, doc 1ap dé
dam bao céc chuin dau ra hd tro.

KHUNG 3.1: BA CAP PQ THU'C HIEN CHUAN TOT NGHIEP CHUNG

1.Mbi trudng cua ban than trudng dai hoc ¢6 anh huéng dé hinh thinh mdt s6 chuén
tot nghiép. Nhitng tmg xir dao dirc, hoc tap subt dvi, sang tao, ... c6 kha néng phat
trién manh trong méi trudmg khuyén khich sy nang dong va t chii ciia con nguoi,
ma ban than nhitng gi4 trj clia né 1a nhitng chuén t6t nghiép theo nghia rét thuc té,
va nhu thé trudng dai hoc s& ban hanh nhitng chuén t6t nghi€p theo chinh sich va
quy téc ctia ho.

2.Chuén tbt nghiép dugc xac 14p trong chuén du ra cia CTDT va duoc thuc hién
m{t cich thich hgp trong cidc mén hoc.

3.C6 mon hoc chung, doc 1ap dam bao cic chuin diu ra hd tro, ching han nhu ky
ning vé phuong phip hoc tip, ngon ngit va giao tiép, k¥ ning tinh todn vi cong
nghé théng tin. Nhitng k¥ niing ny thuéng 13 mét phén ciia chuin diu ra & trinh
d6 niing lyc cao hon nhu hoc tip subt i, trong d6 bao gdm céc ky nang chung
nhu luét net chon loc, k¥ ning giao tiép va tinh ton s6. Cac mén hoc nhu viy c6
thé dic biét hitu ich cho sinh vién c6 nhu cdu riéng biét.

Chuin d4u ra cip chwong trinh

Khi chuyén chuén t5t nghiép hay chun d4u ra cp truomg thanh chuln du ra
CTDT (program intended learning outcomes/ program-level learning goals), c6
hai khfa canh cin phai dugc hoa giai:

o sip dit chuin t5t nghiép vao chuong trinh.
o thiét ké chudn diu ra cia chuong trinh theo muc tiéu ciia chwong trinh.

Bit ky chuong trinh bang c4p ndo ciing duoc thiét 1ap dé dat dugc myc tidu
x4c dinh - dugc dp img bdi chuin déu ra cia cic mon hoc. Nhidu giang vién
thdy ring chufn d4u ra cy thé cip chuong trinh quan trong hon chuén dAu ra




26 Thiét ké va phét trién CTDT d4p (g chuén ddu ra

dugc thiét 1ap nhu chuin t6t nghiép. Nhimg nhu cu twong phan niy c6 thé
dugc dép img bang cich gin cic chuin t6t nghiép vao ndi dung va viéc giang
day chuong trinh. v

Xay dung chudn dau ra chuwong trinh dao tgo

Pé xiy dung chuén diu ra cho CTDT, cin bét d4u véi myc tidu: nhimg gi cin
dat dugc, nhimg gi 12 trong tdm, nhimg gi 12 bdi canh ciia chuong trinh? Ly
thi dy mét chuong trinh cir nhan quan trj kinh doanh vé ké todn. Trong tim 13
vé ké todn, sinh vién t8t nghiép chwong trinh dé phuc vu céc linh virc nghé
nghiép thuong mai va céng nghiép. Muyc tiéu niy dugc d4p img néu sinh vién
t6t nghiép c6 thé dat dugc nhitng chuin ddu ra sau day:

e giai thich pham vi khdi ni€ém va méi trudng, nhimg k¥ ning thuc hanh cia
nghé ké todn.

e phian tich pham vi ndy ciia nginh ké todn vi 4p dung cdc k¥ ning thuc
hanh dé diéu hanh c4c tinh hudng ké todn thuc té, va giai quyét cic van dé
vé ké toan.

o giao tiép hiéu qua nhu ngudi chuyén nghiép véi khich hing va ddng
nghiép trong céc tinh hudng ké toan thuc té.

e van hanh hiéu qua va ding din nhu mot thanh vién nhém trong c4c tinh
hvbng ké todn thyc té.

Trong thyc té, nhig chuin diu ra niy 13 co s& dé thiét ké chuong trinh. Nhur
thi du néu trén, hau hét cdc chuin diu ra 13 kj ndng thuc hanh nghé nghiép,
ngoai trir chuin diu ra dau tién. Thudng chi c6 vai chudn diu ra & cip do tng
quét cho chudn dau ra cAp chuong trinh, hiém khi c6 nhiéu hon 6 chuén dAu ra.
Mbt vén @& phd bién & cdp do ndy 1a cAn c6 mdt khung chuin & cAp d6 tong
quat cho chuin dAu ra cAp chuong trinh, ching han nhu chuin déu ra phai dé
CAp t6i kién thirc, kyf nding, nhitg gid tri va moi quan tam xa hoi (thi dy, Ewell
1984), hay chuin t&t nghiép cic chwong trinh ki thust phéi d& cap t6i kién thike
va ldp ludn nganh; ky ndng cd nhdn va nghé nghiép, va phdm chdt; ky ndng
giao tiép; ky ning hinh thanh ¥ tucng, thiét ké, thuc hién, vdn hanh hé thong
trong boi canh doanh nghiép, xa hi va mdi truong [9]. La khich quan dé thdy
rang chuan tSt nghiép phai giai quyét cic mbi quan tim nhu vdy, nhung khong
doi hoi phai bao ham tAt ca céc khia canh ciia cic van dé niy, néu c6 nhu viy,
thi khong kha thi.
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Sdp djt chudn tot nghiép vao chuwong trinh dio tgo

Gia sir 3 c6 chudn dAu ra CTDT, cau hoi tiép theo 12 1am thé nio dé hoa giai
véi nhimg chuén 5t nghiép. Mot giai phdp don gian 1a dé th ddng cap chu'ong
trinh va cdc giang vién mon hoc xem xét & dau 12 c6 thé vi thlch hop dé céc
chuan dAu ra cia CTDT g1a1 quyét nhimg chuén t6t nghiép yéu cAu, nhung trén
nén ting ndi dung va bbi canh cia chuong trinh. Do d6, nhimg chuong trinh
chuyén nganh khac nhau s& dé cap t6i nhitng tip hep khic nhau cia chuén t6t
nghiép. Thi dy, chudn 6t nghiép * sang tao”, s& dugc gidi han trong céc linh
vuc cy thé ma sinh vién hoc, véi du kién sé& dat dugc mot s6 cich thirc tr duy.
Nhur vy, cac chu'o’ng trinh s& giai quyét chun diu ra sdng tgo” theo cich ne‘ly
hay cdch khéc. Chun t6t ngh1ep chi dugc sir dl,mg dé nhic nhd khi viét chuin
dAu ra cia CTDT va dé thiét 1ap nhimg tiéu chi dé d4nh gid. Nhimg ngudi bao
thii v& trdch nhiém giai trinh c6 thé khong xem xét viéc ndy du nghiém ngit,
nhung n6 c6 ¥ nghia rdt 16m dé sip dit chuén tt nghiép vao chuong trinh.

€& c6 vAn dé khi qué khét khe trong viéc 4p dung chuan tdt nghiép, dic biét dbi
véi nhitng chuén diu ra thudc linh vuc xa hdi, do chung ¢6 mirc dg thich hqp
khac blet giita cic chwong trinh. Thi dy, “déng cam’ ’ rdt x4c déng d01 véi bang
cip vé cong tdc xd héi, nhung khong nhu vy dbi voi bang cip vé Idp trinh
mdy tinh. Mt nhan vién xa hgi thiéu sy “dong cam” rd rang khong nén dugc
cAp bing trong cong téc xa hoi, nhung s& I réc r6i 16n néu thu hdi cdp bang tir
mét nhi khoa hoc mdy tinh véi 1y do thiéu sy “déng cam”. Viéc yéu cau gén
nhimg chuin tét nghiép khong phi hop hoic khéng lién quan vao tit ca céc
chuong trinh khong phéin biét dic thu nghé nghiép s& gay nén sy phan khing
va hoai nghi tir sinh vién.

Hoa giai nhimg chuin dAu ra cip chuong trinh véi yéu cAu chuén tét nghiép
cua trudmg dai hoc 12 ciu hoi cy thé cho mdi trudng va c6 nhing cdch giai
quyét khdc nhau. Thi dy, khoa kinh doanh tai mdt trudmg dai hoc & Hng Kéng
phit trién mot bd chuén déu ra trung gian goi 13 b6 chudn 16t nghiép cdp khoa.
Cic chuén tét nghiép cip khoa dugc sp dat nghiém ngit véi chuén ot nghiép
cta truong va sau d6 duge sir dung dé huéng din thiét ké chudn déu ra cho
timg chuong trinh. Bo chuén t&t nghiép trung gian cap khoa 1am cho qu4 trinh
sp dit chuin t6t nghiép vio chuong trinh va sau d6 phén bd chiing vio mén
hoc dé dang hon.

X A A
Chuan dau ra moén hoc

Chuén diu ra mdn hoc (course intended learning outcomes/ course outcomes)
1 nang luc dy kién nguoi hoc lam dwpc sau khi hoan tAt mot mon hoc, mi
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truéc d6 ho khong thé thyc hién dugc, dé chimg to vé kién thic, sw hiéu biét,
k¥ ning hay nang luc clia ngudi hoc. “Sinh vién hiéu Thuyét gid tri kp vong”
(Expectancy-value Theory) c6 thé 13 muc dich (objectives) ciia mon hoc
nhung khéng phai 12 chuén dau ra. “Hiéu’ 1 gi? Hoat dong hoc tap nao? Sinh
vién cén hidu & mirc d6 nao?

Véi chuén diu ra, cin tuyén b viéc hoc tap cua sinh vién sé& ra sao sau khi ho
duoc hoc "I‘huyét gid trj ky vong” téi mot “chudn” (standard) c6 thé chép
nhan dugc. “Chudn” vé két qua hoc tip cAn phai cu thé (specific), do Iuong
dugc (measuable), c6 thé dat dugc (attainable), thyc té (realistic) va phu hop
véi thoi Iwgng hoc tép [10]. Cdc dong tir nhur “hiéu”, 'linh hoi”, “biét” khong
c6 gid trj cho chudn diu ra vi ching khong truyén dat trinkh dg ndng luc yéu
ciu (néu c6 chuén diu ra cin ddp img). Tham chi cym tir dugc ding khd phé
bién “chimg t6 mot sur hiéu biét vé...” dé lai cau hoi quan trong chua duge tra
16i: sinh vién phai 1am gi dé chimg minh “si hiéu biét™? giang vién nghi vé
trinh dg hiéu biét nao? chi biét so? c6 kha ndng d@é chi ré mot thi du? cé kha
ndng dp dung trong mgt tinh hudng thuee 167 Mot trong nhing ti€u chi quan
trong ciia chudn diu ra dugc thiét ké tdt 1a khi nhin thdy mot van ban chuin
d4u ra, sinh vién biét phai 1am gi va 1am tét nhu thé nao dé ddp umg nhimng
chuin dau ra yéu ciu. Khung 3.2 trinh bay thi du v& mdt mon hoc ky thuat
dugc thé hién theo muc dich vi thé hién theo chudn diu ra.

KHUNG 3.2: TU MyC PiCH TOI CHUAN PAU RA MON HQC

Muc dich Chuén diu ra

1. Cung cép kién thirc vé
chuyén dong hoc va dong
hoc ciia thiét bi va nhing
khéi niém co s& vé phén tich
{ing suét nén va imng suét

z

kéo.

2. Phit trién tu duy phan tich
vé chuyén dong hoc va dong
hoc, va trng xtr dan déo cua
c4c chi tiét may dudi ché d6
6 tai.

1. Dién dat dugc cic nguyén Iy co ban vé chuyén
dong hoc va dong hoc ciia thiét bj va nhitng khai
niém co s& vé phn tich img suft nén va {mg suét
kéo.

2. Gidi quyét céc van dé co khi lién quan dén tai
trong va chuyén dong trén co s& cic nguyén ly

3. Lua chon_nguyén Iy thich hop dé tim ra giai phap
cho céc vn @& co khi

4. Trink bay c4c phan tich va két qua thi nghiém
theo dinh dang phu hop véi mét bao cdo ma ngudi
tdt nghiép nganh k¥ thudt c6 thé nim bt va dat
dugc nhirng két qua tuong tr.

Nguon: Patrick Wong va Lawrence Li, Khoa K¥ thugt ché tao va Quén Iy k¥ thudt, City

University of Hong Kong

V6i vai trd 13 cam két vé ning lyc sinh vién dat dugc khi hoan tit mén hoc,
chuin dau ra mén hoc 13 co s& dé thiée ké day va hoc, va danh gia theo
nguyén ly thi€t k€ giang day c6 sy nhat quin gilta cic hoat dong day va hoc,
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va phuong phap danh gid véi chuén diu ra, dugc Jonh Biggs (1999) dé xuéng
véi tén goi “Constructive Alignment” (Hinh 3.1), dugc dich 1a thiét ké giang
day nhdt qudn véi chudn ddu ra, goi tit 14 nguyén Iy CA. St dyng nguyén ly
ndy dé thiét ké giang day durgc Edstrom (Edstrom 2007) minh hoa cy thé hon
nhu trinh bay & Hinh 3.2.

Hoat déng day Phuong phép
va hoc Chuin diura danh gia
moén hoc ;
. dugc thiét ké
d”fc thibt ké d8 danh gid két qua
deé dép ung hoc tap dira trén
chuén déu ra chuan ddu ra

HINH 3.1: NGUYEN LY THIET KE GIANG DAY NHAT QUAN VOI CHUAN PAU RA
(Constructive Alignment, Biggs 1999)

Sinh vién

nén biét gi

va c6 thé

lam dwere gi
sau khi

hoc mén hoc?

. Sinh vién
Céc hoat dong gi nén thé hién
Iéh phu I;I)Op'é nhr thé néo
g ‘ods,tnd vién dé chimg t6 réng

é dat duoc ho da dat dupc

céc chuén ddu ra?

céc chuén déu ra?

HINH 3.2: NGUYEN LY THIET KE GIANG DAY NHAT QUAN VOI CHUAN PAU RA [9]

Vai tro va tam quan trong cia chuan dau ra

Thiét ké chuong trinh dya trén chuén d4u ra 13 céch tiép can ldy sinh vién lam
trung tdm, dinh du sy chuyén dich tir trong tim 13 ndi dung chuong trinh
(nhiing gi ma giang vién day) sang trong tAm 1i chuén dAu ra (nang luc dy kién
sinh vién dat dugc khi hoan tit mét mén hoc hay chuong trinh). Tiép cén dua
trén chuin du ra, cic nha gido duc x4c nhan rang [11, 12]:

e DGi véi sinh vién, gitp ho hidu mét cich 15 ring nhimg gi ho c6 thé dat
duoc tir mét mén hoc hay bai giang cu thé; ho duoc mong dot s& dat dugc
nhitmg gi dé tir 46 gitip ho thanh céng hon trong viéc hoc tip clia minh.
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Dim bao ring khi tét nghiép, sinh vién c6 dugc nhimg kién thirc, ky ning,
thdi d6 theo chién thuat danh gid hoc tdp duge sir dung.

e DGi Vi gidng vién, gitp ho lya chon, thiét ké phirong phdp va tiéu chi
d4nh gi4 phit hop; tap trung vio nhimg kién thic, k§ ning va théi d6 ma
ho mong doi sinh vién dat dugc. Gilp giang vién lya chon dugc chién
thudt giang day thich hop. Gitip giang vién thiét ké ti liéu giang day hiéu
qua hon.

e Doi v6i nha tuyén dung, cung cip thong tin cy thé v& nhimg kién thirc, k§
ning va th4i d6 sinh vién dat dugc khi tt nghiép truong dai hoc.

Nhur vdy, c6 thé coi chuén diu ra nhu mdt chuén, dé hd tro cic CTDT duoc
minh bach hon & pham vi quéc gia ciing nhu quéc té.

QUY TRINH THIET KE VA PHAT TRIEN
CHUONG TRINH PAO TAO DAP UNG CHUAN DAU RA

Trén co s& quy trinh thiét ké va phét trién CTDT trinh bay & Chuong 2, Hinh
2.2; nhimg céch thirc thyc hién chuin diu ra theo ba cp: chudn du ra cép
truong/chuén t5t nghiép, chuin dAu ra cp chuong trinh, chuén diu ra mén
hoc; va nguyén Iy giang day ddp img chudn dAu ra trinh bay & trén, c6 thé khai
quét mdt quy trinh thiét ké va phdt trién CTPT ddp img chudn ddu ra bao gbm
ba giai doan nhur trinh bay & Hinh 3.3:

(1) Tuyén bb o) Hinh thanh (4) Thiét ké khung CTBT

myc tiéu :
cToT ekt f j % i ]
R e e e
{ i 1 i —
F I 1 f ]

{5) Thidt 1ap 6) Thikt ké :
ma trén cac MH X crong MH
i V";':L_L.
i

HINH 3.3: QUY TRINH THIET KE VA PHAT TRIEN CHUONG TRiNH PAO TAO
PAP UNG CHUAN DAU RA
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1. Xay dung chudn dau ra: bao gém (1) tuyén bd muyc tidu CTPT; (2) xay
dyng va phé chuin chuén d4u ra CTDT dép (mg chuin tt nghiép.

2. Thiét ké khung CTPT: bao gbm (3) hinh thanh ¥ twéng thiét ké CTDT; (4)
thiét ké khung CTDT; (5) thiét 14p ma trén cic mdén hoc ddp img chuén
dAu ra CTDT.

3. Thiét ké dé cuwong mén hoc: bao gbm xic 14p chuin diu ra mén hoc, thiét
ké day va hoc, va d4nh gi4 ddp img chuin dau ra m6n hoc.

TOM TAT

Cich thirc thyc hién chuin d4u ra theo ba cép: chuin diu ra cip trudng/chuin
tot nghiép, chuin diu ra cip chuong trinh, chuén diu ra cAp mén hoc; nguyén
1y giang day dép vmg chuin dAu ra; va quy trinh thiét ké va phét trién CTDT
d4p (mg chudn dAu ra bao gdm ba giai doan: xdy dung chuén diu ra CTPT,
thiét ké khung CTDT, thiét ké d& cwong mén hoc da dugc trinh bay. X4y dung
chuén dAu ra cdp chuong trinh dugc trinh biy & Chuong 4 vi dugc minh hoa &
Chuong 5; thiét ké CTDT tich hop dugc trinh by & Chwong 6 va minh hoa &
Chuong 7; thiét ké gidng day dugc trinh by & Chuong 8; va thiét ké dé cuong
mén hoc dugc trinh bay & Chuong 9.

1. Ban hiéu nhur thé ndo 14 day va hoc dira trén chuén déu ra?

2. Chuén tbt nghiép cita trromg ban 13 gi? Lam thé nao dé thyc hién? ~

B

3. Ban hiéu nhu thé nao vé nguyén Iy giang day d4p img chuén diu ra?
4. Ban hiéu nhu thé nao 1a thiét ké CTDT d4p img chudn du ra?
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CHUONG BON

KHUNG CHUAN PAU RA
VA QUY TRINH

XAY DUNG VA PHAT TRIEN
CHUAN PAU RA

CHUONG TRINH PAO TAO

DOAN THI MINH TRINH, POAN NGQC KHIEM

GIOI THIEU

Chuong 3 da dua ra mt quy trinh thiét ké va phét trién CTDT, trong d6 ndi
dung va cau triic chuén dAu ra khong chi phai cy thd dé thé hién néng lyc cua
ngudi hoc khi hoan tit CTDT ma con phai chi tiét, hop Iy, va thuan tién dé
thiét ké day va hoc, va ddnh gid dwa trén chuin diu ra yéu ciu. Trong khi
chuén van bing quéc gia, chuin vin bang nganh phin I6n chi thé hién yéu cau
dbi v&i chudn diu ra nhu muyc tiéu dao tao téng quit, hay tiéu chuén kiém dinh
chi thé hi¢n nhimg tiéu chi co ban vé chudn diu ra dé dip img tiéu chuin kiém
dinh, thi viéc thiét 1ap nhimg khung chuén d4u ra chi tiét va quy trinh thich hop
dé xay dyng va phét trién chudn diu ra cho cic CTDT d4p ‘mg nhu ciu néu
trén 13 hét strc can thiét.

Dya trén Tiéu chuin 2-CDIO va Pé cuong CDIO nhur mét phuong phép luan,
mot khung chuén, Chuong nay trinh by mdt quy trinh xdy dung va phdt trién
chudn déu ra; va khung chuin diu ra cho c4c nhém nganh dao tao.

Phén dau ciia Chuong trinh biy vé& chun ddu ra va Dé curong CDIO; myc
dich, ndi dung va céu tric cia D& cuong CDIO. Phan ndy ciing tém luge vai
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trd cia D& cwong CDIO déi véi gido duc ky thuat va ¥ nghia déi v6i phat trién
CTDT néi chung. Phin 2 cia Chuong trinh biy mét quy trinh xay dyng va
phit trién chuén dAu ra dya trén P& cuong CDIO hoic khung chuin du ra
nhém nginh. Phin 3 cia Chwong trinh bay mét khung chuén dau ra kh4i quét
c6 cAu triic twong ty nhu pé cuong CDIO, dugc dic két tir viéc so sdnh chu
triic D& cwong CDIO vé6i Bdn tru cft gido duc cia T chitc UNESCO va cdu
tric chuén d4u ra cia cdc chudn van bing qudc té lién théng trong Chau Au.
Phén 4 ciia Chuong trinh bay viéc tiép nhan D& cuong CDIO v.2 nhu la mét
khung chuén d4u ra nhém nganh k¥ thut trén co s& so sinh Dé cuong CDIO
v.2 v6i nhitng tidu chi v& chun d4u ra cua cic tiéu chuin kiém dinh chuong
trinh ky thuat, va ky nang ma ngudi k§ sir cin c6 theo nghé nghiép k¥ su. Phin
5 ciia Chuong trinh bay viéc 4p dung Dé cwong CDIO cho c4c nginh ngoai
linh vire k§ thuat. Phin cudi cia Chuong trinh biy nguyén 1y xay dyng khung
chuén dau ra nhém nganh theo céu tric Pé cuong CDIO; khung chun d4u ra
nhém nganh khoa hoc (mg dung, quan trj kinh doanh, va ké todn.

MUC BICH CUA CHUONG
Chuong ndy dugc soan thio nhim gidp doc gia:

e hiéu chuén dau ra theo CDIO va P& cuong CDIO.

o hiéu mét quy trinh xﬁy’dun‘g v phit trién chuén déu ra da trén Dé cuong
CDIO hogc khung chuan dau ra nhém nganh.

e hiéu mot khung chuén déu ra khdi quat cho cdc CTDT néi chung.

o hiéu mét khung chq?m dAu ra nh6ém nganh k¥ thuit va khung chuén du ra
nhém nganh theo cau tric Pe cuong CDIO.

CHUAN PAU RA THEO CDIO

Chuén diu ra va Pé crong CDIO

Nhu giéi thiéu & Chuong mot, D& xuéng CDIO dua ra Tiéu chuén 2 vé chudn
dAu ra déi véi chuong trinh k¥ thuat (Khung 4.1). Nhitng chuén d4u ra nay
duoc hé théng héa trong P& cuong CDIO - mét danh sich céc kién thic, k§
ning va thii do phil hop véi cdc chuin thyc hanh k¥ thuit duong dai, dugc
tdng két tir cic danh sich ky ning yéu cdu hién hinh va dugc xem xét béi cic
chuyén gia trong nhiéu linh virc.



4. Khung chufin va quy trinh xdy dung va phit trién chudn ddura CTDT 35

KHUNG 4.1: TIEU CHUAN 2 [1]

Tiéu chuéin 2*: Chuin ddura

Nhimng chuén diu ra chi tiét, cy thé d6i véi nhirng k¥ ning c4 nhan va giao tiép,
nhimg k¥ ning kién tao san phim, quy trinh, va hé théng, ciing nhu c4c kién thirc
chuyén nganh, phai nhit quén v6i muc dich ciia chuong trinh, va dugc phé chuin boi
céc bén lién quan cua chuong trinh”

Muc dich ciia Pé cwrong CDIO

Pé cuong CDIO 13 mét trong nhimg thinh phin chinh yéu cua phuong
phép tiép can CDIO dugc phét trién nhim x4c dinh nhu ciu hoc tap clia
sinh vién dbi v6i CTDT, dé tir d6 thiét ké chudi kinh nghiém hoc tip dép
{mg nhu ciu niy.

Véi myc dich tdng quét 13 dic két mét danh sich nhimg kién thirc, ki ning va
th4i d6 ma cyru sinh vién, giGi cong nghiép, giéi hoc thuit mong mudn & thé hé
k¥ su tuong lai, D& cuong CDIO 14 co s& dé xédc dinh muc tiéu CTDT vé céc
k¥ ning c4 nhin (personal skills), k¥ ning giao tiép (interpersonal skills), k¥
nang kién tao hé théng (system building skills) d4p (mg nhu cdu k¥ thuat
duong dai. Hon thé nita, c6 thé sir dung P& cwong CDIO cho cic séng kién
méi vé gido duc va sir dung nhu tiéu chi cho qué trinh d4nh gi4 dua trén chuén
d4u ra (outcomes-based assessment), nhu yéu cAu tir céc tb chirc kiém dinh [3],
chéng han nhu ABET nhém thiic dy sy sdng tao trong c4c chuong trinh ky
thuat hon 13 budc tht ca cic CTDT phai ddp tmg cic tiéu chudn, ciing nhu
khuyén khich nhitmg quy trinh d4nh gid méi va cai tién CTDT [4].

Véi muc dich cu thé 13 tao ra mot danh sich nhiing muyc tiéu rd rang, dﬁy da,
phit hgp va khdi qudt cho gido dyc k¥ thuat, du chi tiét dé cic giang vién hiéu
va thyc hién [3), Pé cuong CDIO 13 co s& dé xdy dyng chuén dau ra, thiét ké
chuong trinh gidng day, thiét ké day va hoc, va ddnh gid mot cich toan dién.
Ngoai ra, Pé cuong CDIO 1a co s& dé trao dbi, dbi sanh, chia sé giira cdc
truong dai hoc, trong cong déng hoc thuit quéc té.

Noi dung va ciu triic P& cwong CDIO v.2

Sau day 12 gi6i thiu tém lugc vé P& cwrong CDIO phién ban 2 (v.2). Nhim
dam bao Dé cuong CDIO du khdi quat dé 4p dung cho céc nganh do tao khéc
nhau nhung ciing du chi tiét dé thiét ké va pht trién chuong trinh giang day,
thiét ké day va hoc, va danh gid, ndi dung pé cuong dugc thiét k& theo bon cép
d6 chi tiét [3].
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Ngi dung va cdu tric cdp d@p 1

Dé cuong CDIO cip do 1, hay con goi la cip do X, bao gdm bbn muc chu dé
vé kién thirc, k¥ ning va thdi do & cp db tdng quét nhét [3], nhu trinh bay &
Khung 4.2. B6n muc chi d& nay xuét phét tir mong doi ciia xa hoi ddi véi sinh
vién k¥ thuét khi t6t nghi¢p, dugc nit ra tir viéc nghién ciru, khao sit hon mét
trim chi d& khéc nhau [1, 3], nhu thé hién trén Hinh 4.1.

KHUNG 4.2: PE CUONG CDIO CHI TIET CAP PO 1 (X)

1. Kién thirc va 13p ludn nganh

2. K¥ ning c4 nhan va nghé nghiép, va phim chit

3. K§ ning giao tiép: lam viéc nhém va giao tiép

4. Hinh thanh Y tudng, Thiét ké, Trién khai, Van hanh hé théng trong bdi canh
doanh nghi€p, xa hdi va mdi truong

Muc 1. Kién thirc va Igp ludn nganh, 13 nhimg chii dé cy thé cia CTDT, nhimg
nguyén ly chinh cda mét nganh k§ thuat. Myc 2 - Muc 4 13 nhitng chi dé khéi
quét va c6 thé &p dung ddi v6i nganh ky thust bit ky. C6 thé tranh lun ring
céu tric kién thirc; tir duy va hanh dong; giao tiép; lam viée chuyén nghiép 1a
mot nguyén téc phan loai c6 thé 4p dung cho linh virc bat ky chuin bj cho sinh
vién mdt nghé nghiép. Thyc té, D& cuong CDIO da dugc 4p dung cho cic
nganh nghé ngoai linh vyc k thuat, chi yéu bing céch ap dung thich (mg cic
Muc 1 va Muc 4 vi hau nhu khoéng thay ddi Muyc 2 va Muc 3 [5-10].

Sinh vién tét nghiép chwong trinh kyj thuat:

6 khé nding hinh thanh y tudmg, thiét ké, trién khai, vén hanh (C, D, I, O)
cdc s&n phdm, quy trinh va hé thdng phtrc tap, cd gid trj gia ting

trong mét méi trurng hién dai, 1am viée theo nhom ’

va 4 nhirng ngudi tnsdng thanh va chin chin

> 4.0 Hinh thanh ¥ twdng, Thiét k&, Tridn khai, Van
hanh hé thng trong béi canh doanh nghiép, xa hdi

wf)i trwéng

1.0 Kién thirc va 2.0 Ky n3ng c4& nhan va 3.0 Ky néng giao tiép:
1ap luan nganh nghé nghiép, va tb chét lam viéc nhém va giao tiép

HINH 4.1: HINH THANH CAU TRUC PE CUONG CDIO CAP PO 1
(phong theo [1], cép nhét theo D& cuong CDIO v.2)
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Ngi dung va cdu tric cip dj 2

Cép d% 2 hay con goi la cép d6 X.X, chi tiét héa cic chi dé g cép d% 1 [3], bao
gdm 19 tiéu myc (Khung 4.3).

KHUNG 4.3: PE CUONG CDIO CAP PQ 2 (X.X)

1. Kién thirc va 13p luin nganh

1.1 Kién thirc toan hoc va khoa hoc co ban

1.2 Kién thirc ky thuft co s& cbt 16i

1.3 Kién thirc ky thuft co s& nang cao, phuong phép va cong cy
2. K§ niing c4 nhin va nghé nghiép, va phim chit

2.1 Lip luan phén tich va gidi quyét vén dé

2.2 Thuc nghiém, diéu tra vA khdm pha tri thirc

2.3 Tu duy tAm hé théng

2.4 Théi df, tu duy va hoc hoi

2.5 Dao dirc, cong bing va c4c tréch nhiém khéc
3. K§ niing giao tiép: 1am vigc nhém va giao tiép

3.1 Lam viéc theo nh6m da linh vyc

3.2 Céic phuong thirc giao tiép

3.3 Giao tiép bing ngoai ngit
4. Hinh thinh Y tudng, Thiét ké, Trién khai, Vin hanh h¢ théng trong béi cinh doanh
nghiép, xa hji va méi trudng

4.1 B4i canh ngoai canh, x3 hdi va méi trudng

4.2 Bbi canh doanh nghiép va kinh doanh

4.3 Hinh thanh y twong, k¥ thujt hé théng va quan ly

4.4 Thiét ké

4.5 Trién khai

4.6 Vén hanh

4.7 Lanh dao k¥ thujt

4.8 Sang nghiép

Céc tiéu myc cap d6 2 ctia Muc 1. Kién thirc va ldp lugn nganh duqc thé hlen
trén Hinh 4.2. Céc kién thirc ning cao dugc xay dung trén céc kién thirc nén .
tang ky thuat cbt 161 va khoa hoc co ban, chuén bj cho s1nh vién nhimg kién
thirc can thiét de bét dhu mot nghe nghiép. NQl dung céc tiu muc ctia Myc 1
tay thudc vao mdi nganh ddo tao. Viéc dit kién thirc va ldp luan nganh ngay
thudc Muc mo dau ctia Dé cuong CDIO cho thiy viéc phit trién c4c kién thirc
chuyén siu vé nén ting k¥ thuat vin dugc xem 1a myc tiéu hang dau cia gido
duc k¥ thuat.

1.3 Kién thirc ky thuit co s& ning cao,
phwong phép va cong cu

1.2 Kién thire ki thuat co s& cdt 161

1.1 Kién thirc todn hoc va khoa hoe c¢orban

HiNH 4.2: MUC1. KIEN THUC VA LAP LUAN NGANH
(phong theo [11. cip nhét theo D& cuong CDIO v.2)
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Cic ky su thudc cdc nginh nghé khic nhau sir dyng nhitng ky ning c4 nhan
vi giao tiép gan gidng nhau. Trén co s& cic nghién ctru, Pé cuong CDIO tdng
két nhimg ky nang, thdi d6 ma sinh vién t6t nghiép nganh k¥ thudt cin c6. Céc
tiéu myc cip do6 2 cia Muc 2. Ky nang ca nhan va nghé nghiép, va phim chat
dugc trinh bay cung véi cac tiéu myc cip d¢ 2 cita Muc 3. Ky nang giao tiép:
lam viéc nhém va giao tiép trén Hinh 4.3. Vong trdn trong ciing nhét néu 1én ba
hinh thirc tw duy ma ngudi k¥ su thyc hanh nhiéu nhat: Ldp ludn phan tich va
gidi quyét van dé (2.1), Thir nghiém, diéu nghién, khdm phd kién thirc (2.2), Tu
duy tam hé théng (2.3). Céc cich thirc tir duy ndy con duge goi twong ung 1a
Tuw duy ky thudt, T duy khoa hoc, Tw duy tdm hé théng. Pao dirc, céng bang
va trdch nhiém khdc (2.5), khic v6i ba céch thirc tu duy & trén, bao gém tinh
trung thuc nghé nghiép; nhitng hanh xir chuyén nghiép; k¥ niing va thdi do vé
hoach dinh nghé nghiép. Thdi dg, ne duy va hoc tdp (2.4) bao gdm nhitng diic
diém chung vé tinh tién phong va kién tr, tr duy sdng tao va suy xét; hiéu vé
ban than, ham hoc hoi; quan 1y thoi gian. Kj ndng giao tiép: lam viéc nhém va
giao tiép dugc chia thianh ba tip con ¢ ph?m chdng lan: Lam viec theo nhém
da linh viee (3.1), Cdc phuong thirc gzao tiép (3.2) va Giao tiép bing ngoai ngu'
(3.3). K¥ nang lam viéc nhém bao gom thanh 1ap nhém, hoat dong, phat trién,
va lanh dao nhém. K¥ ning giao tiép gdm nhimg k§ ning cén thiét dé xay
dyng chién lugc giao tiép, sir dung dugc 4 hinh thirc giao tiép phd bién: viét,
ndi, sir dung hinh anh va cdc phuong tién dién tir. Giao tiép bing ngoai ngir
gdm nhimg ky nang lién quan dén viéc hoc ngoai ngir, dic biét ng dung cho
giao tiép ky thuat.

2.4. Théi 8§, tw duy va hoc
tap

3.1. Lam viéc
theo nhém
da Iinh vyrc

2.5. bao dirc,
cdng bang va trach
nhigm khdc -

2.1. Lép lugn
phén tich va giai
quyét vén aé .

3.2. Céc phwong
thire giao tiép

2.2. Thir nghiém,
didu nghién, kham
phé kién thire

3.3. Giao tiép
bdng ngoai
ngy

23. Twduycé hé
théng

HINH 4.3: PE CUONG CDIO, MUC 2 VA MYC 3
(phong theo [11, c4p nhit theo D& cwong CDIO v.2)
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Hinh 4.4 trinh bay tdng quat v& Muc 4. Hinh thanh y twong, thiét ké, trién khai,
vdn hanh hé thong trong béi canh doanh nghiép, xd hji va  mbi truong, goi
tit 12 ky nang CDIO va 2 chti dé mé rong. K nang CDIO mb ta cich thirc san
phém, quy trinh hay hé théng phét trién qua 4 giai doan: Hinh thanh ¥ tuwong,
kf thugit hé thong va quan Iy (4.3), Thiét ké (4.4), Trién khai (4.5) va Vdn hanh
(4.6), va hon nita 1a Tién phong trong ldnh dgo kj thudt (4.7) va Sdng nghiép
(4.8) dé céc hoat dong c6 tinh sing tao. Trong d6, Hinh thanh ¥ twong, kj thudt
hé thong va quan Iy 13 quy trinh di tir viéc xdc dinh thj truomg hay co hdi dén
hinh thanh ¥ tudng thiét ké va bao gdm ca viéc phét trién vi quan 1y dé 4n.
Thiét ké bao gdm céc khia canh cia quy trinh thiét ké, ciing nhur nhimg thiét ké
chuyén nganh, da nginh va da muyc tiéu. Trién khai bao gdm nhimg quy trinh
lién quan dén thiét ké va quan 1y qu4 trinh thyc hién, kiém tra va kiém chimg.
Vén hanh gbm céc van d tir thiét ké va quan Iy cdc hoat dong, cii tién vong
doi san phim, 1ap ké hoach dén cubi chu trinh vong doi. Tién phong trong lanh
dao ky thugt dé cap dén vai trd t8 chirc nhitng nd lyc, tao ra tim nhin va tao
diéu kién 1am viéc thuan lgi cho ngudi khéc. Trong béi canh ky thuat, ky sur
* trudng 13 nhimg ngudi thudmg xuyén lanh dao. Sdng nghiép trong bbi canh nay
d& céip dén céc hoat dong cy thé dé xay dyng va lanh dao doanh nghiép méi.

4.7 4.8
il Lanh dao ky thudt  Sang nghiép

4.3 44 4.5 4.6
Cc D | (o)

4.2 B6i canh kinh doanh va doanh nghiép

HINH 4.4: BE CUONG CDIO, MUC 4
{phong theo [1], cap nhét Pé cuong CDIO v.2)

Nhu vy & cip d6 1, ndi dung va cu triic D& crong CDIO phén 4nh chirc ning
cua ngudi k¥ su, mgt cd nhan dugc trang bj t6t (Myc 2), tham gia vao qua trinh
Muyc 4) gén 1ién véi mét td chirc Muc 3), v6i y dinh xay dung san phém, quy
trinh, vi hé théng (Muc 1), con & cip d6 2, phan 4nh nhitng thyc hanh va
nghién ctru hién dai cia nganh k¥ thudt [3].

Ngi dung v cdu triic cdp dj 3va cip dp4

Dé cuong CDIO dugc chi tiét héa dén cdp do 3 (X.X.X) va cép do 4
(XX.X.X) (Bang 4.1). Muc 1. Kién thirc va ldp ludgn nganh duogc chi tiét héa
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t6i cap do 3, trong khi d6, cic Muyc 2 - Muyc 4 dugc chi tiét héa t6i cip do 4.
Nhimg chi dé chuin d4u ra cip d6 4 rit cin thiét dé chuyén nhimg muc tidu &
cép d6 cao sang chuén diu ra c6 thé day va ddnh gid dugc. Mic du thoat nhin
n6 c6 vé phirc tap, nhung Dé cuong chi tiét mang lai rat nhidu tién ich cho céc
giang vién, nhimg ngudi c6 thé khdng phai 1a chuyén gia vé mét sé cha dé
trong Pé cwong: cung cip noi dung chi tiét, thuan tién dé tich hop nhimg ky
ning vao chuong trinh giang day, dé thiét ké day va hoc, va d4nh gid (xem néi
dung chi tiét Dé cuong CDIO v.2 & Phuy lyc 4.1)

BANG 4.1: MINH HQA CAU TRUC PE CUONG CDIO CAP BQ 3, CAP B(Q 4
VA CHUYEN CAC CHU PE THANH CHUAN PAU RA

1. Kién thirc va 1ap luin nganh 2. Ky ning c4 nhan va nghé nghiép, va
1.1 Kién thirc todn hoc va khoa hoc co | phdm chét
ban 2.1 Lap luan phéan tich va giai quyét van dé
1.1.1 Toan hoc (bao gém théng ké) 2.1.1 Xéc dinh va phéat biéu vén dé
1.1.2Vatly Daénh gid dir liéu va van dé
1.1.3 Héa hoc Phén tich céc gia thiét va nhitng
1.1.4 Sinh hge ngudn dinh kién
1.2 Kién thire ky thuat co sé cbt 16i Thé hién van dé wu tién trong bbi
1.3 Kién thirc ky thuat co s& nang canh cac myc tiéu chung
cao, phwong phap.va cong cy Hinh thanh mdt ké hoach gii
quyét (md hinh phéi hop, céc
giai phap giai tich va sb, phan
tich djnh tinh, thir nghiém va
xem xét cac yéu 16 bat dinh)

Vai tro ciia P& cwong CDIO d6i véi gido duc ky thuat

Pé cuong CDIO dugc cic CTDT khic nhau sir dung nhur mét khung chuén,
mdt huéng din dé xdy dyng chuin ddu ra, thiét k& chuong trinh giang day,
thiét ké day va hoc, va danh gid dya trén chuén dau ra. La mot tuyén bd chinh
thirc vé chuin du ra dbi v&i cdc churong trinh k¥ thuat, Bé cwong CDIO di hé
tro dé [3]:

« Nim bt nhu cau cia cic bén lién quan ciia CTDT.

e Lim ndi bét cdc muc tiéu téng thé cia mot chuong trinh k¥ thuit.
e Cung cAp mét khung chuén dé dbi sanh c4c chuin diu ra.

e Phuc vy nhu biéu miu trinh by muc dich va chun diu ra CTDT.
e Cung cép mdt huéng din cho viéc thiét ké chwong trinh giang day.
o Khuyén nghj phuong phdp day va hoc thich hop.

o Cung cip céc tiéu chi d& d4nh gi4 hoc tap.
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e Phyc vy nhr mot khung chuén dé ddnh gi4 tdng thé CTDT.

e Giao tiép véi giang vién, sinh vién, vi cdc bén lién quan khic vé dinh
hudng va myc tiéu cia gido duc k¥ thuit méi vdi trung tim la sinh vién va
trong tim 13 chuin du ra.

Y nghia ciia Pé cwong CDIO d6i véi phat trién
chwong trinh dao tao néi chung

Pic diém ndi bat ciia D& cwong CDIO 14 ¢6 céu tric 16 rang v6i bn muyc ndi
dung va bdn cip db chi tiét; toan dién va chi tiét hon cdc chudn vin bing,
chuin nghé nghiép, céc tiéu chi vé chudn dAu ra ciia cic tiéu chuén kiém dinh.
Pé cuong CDIO tuyén bd chuin diu ra cho gido dyc k¥ thudt phan dnh mot
tAm nhin rong hon vé nghé nghiép k¥ thuat. Mic db chi tiét vé& cic chi dé
chuén d4u ra ciia P& cuong CDIO thuan tién dé xiy dyng chuén du ra; thiét
ké chuong trinh giang day, thiét ké day va hoc, va d4nh gi4 dya trén chuin déu
ra. Mot CTDT dugc thiét ké tham chiéu theo P& cuong CDIO ciing s& d4p img
chuén vin bing qudc gia, chuin vin bing nginh, hay tidu chuin kiém dinh
quéc té. Véi dic diém nay, c6 thé coi P& cwong CDIO nhur 13 mot khung chuén
diu ra cdu tric m& dé thiét 1ap nhimg khung chudn diu ra cho cic nhém
nganh-nganh khéic nhau.

QUY TRINH XAY DUNG VA PHAT TRIEN
CHUAN PAU RA CHUCNG TRINH PAO TAO

Dya trén Tiéu chuén 2-CDIO (Khung 4.1) nhu mQt phuong phép ludn; pé
cuong CDIO v.2 nhir mét khung chuén cho chuin du ra @ xdy dyng chuén
dAu ra cho cic chuong trinh ky thudt; mft quy trinh xdy dung va phdt trién
chudn ddu ra CTPT dya trén Dé cuong CDIO hoic khung chuén diu ra nhém
nganl/ nganh duoc dé xuét nhu trén Hinh 4.5.

Theo quy trinh ndy, chudn diu ra CTDT phai d4p tmg chuén vin bing quéc gia
hay chudn vin bing nganh, va tiéu chuin kiém dinh lién quan (néu c6 yéu
ciu); phai phit hop véi sit ménh vA tim nhin cia truong dai hoc, muc tiéu
CTDT, va nhiig gi4 trj riéng clia truong dai hoc va CTPT. Va dé dugc thiét
ké va phit trién mét c4ch chi tiét va hop ly, va ddp img nhu ciu xa hdi, chuén
dAu ra phai dugc thiét ké va phit trién dya trén mot khung chudn dau ra thich
hop - khung chudn dau ra nhém nganh/nganh cé cAu tric twong ty nhu Dé
cuong CDIO.

Viéc thiét k& méi chudn diu ra cho CTPT thuong bét dau boi dyr thao chuin
diura cép dd 3 (x.x.x). Dy thao chudn déu ra cép d¢ 3 phai dugc khao sit véi
céc bén lién quan chinh yéu; phai dugc x4c lap trinh d6 ning lyc cho mi chu
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dé chudn dau ra; va phai dugc phé duyét. Tiép theo, chudn dAu ra cip d¢ 3
cung trinh d ning lyc xdc dinh dugc phét trién thanh chudn diu ra cflp d6 4
(xx.x.X). Cubi cling, chuin d4u ra CTDT duge phé chuin dé thiét ké méi hoac
phit trién CTDT hién c6.

1 ]
: SU’ MENH ! CHUANVAN |}
| VATAMNHIN || BANG "
: cua treomg PH :. audc aia/ naanh !
] 1 1 1
: MyC TIEU ! = : CHUAN !
] CTOT ; 1| NGHENGHIEP |,
: ’ = ’
| GIATRIRIENG |, 1| TIRUCHUAN |
1l caatrwongBH, |1 Dy thao ' KIEM DINH !
1 ' 1 1
! CTOT ! chudn diu ra x.x.x ' !

]

v

Chuén diu ra x.xD

'

Dy thao
chudn diu ra x.x.x.x

v

Gluén diu ra x.x.x.}

HINH 4.5: QUY TRINH XAY DUNG VA PHAT TRIEN CHUAN
DPAU RA THEO PE CUONG CDIO/ KHUNG CHUAN PAU RA

Nhur vy, néu dya trén D& cuong CDIO, chuén du ra CTDT c6 thé khong bao
gdm mot s6 k¥ ning c4 nhan; k§ ning giao tiép; k¥ nang kién tao san phém,
quy trinh vi hé théng bao ham trong P& cuong CDIO hoiic durgc bd sung mot
s6 yéu cau cy thé, ndi bét ctia trudng dai hoc va CTDT.
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KHUNG CHUAN PAU RA KHAI QUAT

Phan ndy trinh bdy vé khung chudn ddu ra khdi qudt cho CTDT néi chung, c6
cAu tric tuong ty nhur pé cuong CDIO, dugc dic két tir viée so sdnh ciu tric
Pé cwong CDIO vé&i Bon tru cft gido duc cia TS chirc UNESCOva  chu
tric chudn diu ra cia Chudn vin bing EHEA vA Chudn vin bing EQF
(The European Qualifications Framework), cic chuén vin bing quéc té lién
thong trong Chiu Au.

Chuin viin bing EHEA

Théng 5/2005, céc bd trudng gido dyc tham gia Tién trinh Bologna (Bologna
Process) thong qua Chudn vin bang EHEA cho tt ci 46 nu6c thanh vién
EHEA [12]. Chuin vin bing EHEA quy dinh chudn vén bing doi véi ba trinh
dp dao tao (dai hoc, thac 7, tién s5); mo td vin bing duea trén chudn ddu ra; va -
$6 tin chi t3i thiéu doi vdi vin bang dai hoc, thac s. Nhim mé6 ta chi tiét vin
bﬁng, mdt ban md ta dugc goi 1& Mé ta Dublin (Dublin Descriptors) dd dugc
phat trién. Bin mé ti niy khong chi phai phit hop véi cdc nganh nghé va
huéng nghé nghiép khic nhau ma con phai thich ¥mg, cang nhiéu cang tbt, véi
sur da dang vé& céch phit trién va quy dinh vin bang & céc quic gia khic nhau
[13].

Nhu céc md ta vin bing khic, M ta Dublin dugc thiét ké nhu tuyén bd tong
quét vé nhitng thanh qua dic trung ciia ngudi hoc duge cong nhan mot vin
bing sau khi hoan tit qu4 trinh hoc tip [13]. Chuén vin bing dai hoc dugc m6
ta theo 5 myc chuin d4u ra (Khung 4.4), c6 thé khéi quét héa gbm:

¢ A.Kién thirc va hiéu biét (knowledge and understanding)

e B. Ap dung kién thirc va hiéu biét (applying knowledge and
understanding)

¢ C.K¥ ning danh gid (making judgments)

« D. Ky ning giao tiép (communication skills)

¢ E. Ky ning hoc (learning skills)

Chuén viin bing EQF

Ddng thoi véi céc phit trién ciia Tién trinh Bologna, mét chudn vin bing dugc
goi 1a Chuén vin bang Chau Au, goi tt 1d Chudn vin bang EQF hay EQF
duoc phat trién. Théng 7/2005, Uy ban Chau Au dua ra vin ban tham van déu
tién cho EQF [13]. Thang 4/2008, EQF dugc Lién minh Chau Au phé duyét,
bao g6m mot hé théng 8 cép do van b&ng (levels), 4p dung cho cac nudc thanh
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vién Lién minh Chau Au, cic nuéc dang gia nhdp, va ca cic nudc thudc Ving
Kinh té Chau Au [12). Chuén vin bing EQF mé ta vin bing theo 3 muc chuin
dau ra: Kién thirc, K¥ ning, Nang lyc [14]. Chuén vin bang dai hoc dugc trinh
bay & Khung 4.5.

KHUNG 4.4: MO TA DUBLIN, VAN BANG PAI HQC

A. C6 kién thirc chuyén mén va hiéu biét dua trén nén tang gido dyuc phd thong,
thudng & trinh do ning cao dbi v6i mét sb vin dé chuyén mén dudi sy hd tro cia
nhitng gido trinh chuyén nganh.

B. C6 thé 4p dung kién thirc ching té c6 phuong phap lam viéc chuyén nghiép, va
thé hién ning lyc théng qua viéc phit kién, giit vimg l4p trudomg, va giai quyét van dé
trong pham vi linh vuc chuyén mon.

C. C6 kha niing tdng hop va phén tich dif liéu lién quan (thong thudmg thude linh vuc
chuyén mén) dé c6 nhimg d4nh gid phan 4nh cdc vin d& xa hoi, khoa hoc hay dao
dirc lién quan;

D. C6 thé trao ddi thong tin, ¥ tudng, van dé va gidi phap véi céc chuyén gia va dbi
tugng khong chuyén.

E. Pa phit trién nhimg k¥ ning hoc tip quan trong de tiép tuc nghién ciru véi sy doc
13p cao hon.

KHUNG 4.5: CHUAN VAN BANG EQF
VAN BANG TRINH PO DAI HQC (cip d6 6)

1. Kién thirc (know]edge) ¢6 kién thirc chuyén siu trong linh vuc chuyen mon bao
gdm tr duy suy xét vé Iy thuyét va nguyén 1.

2. Ky niing (skills): c¢6 k¥ ning ning cao chimng té sy chuyén nghiép va sing tao dé
giai quyét nhirng vén dé phirc tap v khong thé dy do4n trong linh virc chuyén mén.
3. Naing lyc (competences): ¢6 ning lyc diéu hanh nhing hoat dong hoc du 4n k¥
thudt hoc nghé nghiép phirc tap véi vai trd ra quyét dinh trong bdi canh 1am viéc
hoic nghién ctru khong thé du doén; chju trdch nhiém diéu hanh phit trién nghé
nghiép cua cic c4 nhan va nhém.

So sanh chuén vin bing EQF v6i chuén vin bing EHEA

Chuin vin bing EQF dugc phét trién sau Chuén vin bang EHEA vi m0 ta vin
bing theo nhimg tir ngir khic. Vi sy khéc biét tir ngir nay, EQF c6 thé tao 4n
twong ring c6 hai chudn vin bing riéng biét cho gido dyc dai hoc & Chau Au.
Do d6 cin nhin manh ring trong khi c4c tir ngir cia EQF khong phai la gidng
hét nhrr Chuén vin bing EHEA, nhung khong c6 sy khic biét 16n giita hai
chuin vin bang nay, va hoan toan c6 thé phét trién cic chuin vin bing quéc
gia twong thich véi EQF ciing nhy v6i Chuén vin bang EHEA [12]. Diéu nay
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d3 duge cong nhén bo1 cac bd tru'ong glao duc trong Thoéng cdo London 2007:
“Chung t6i hai 1ong ring cic chudn vin bang qudc gia tuong thich véi Chuén
viin bing EHEA ciing s& twong thich v6i EQF chung toi nhin thdy Chuan vin
bang EHEA, thoa thuan & Bergen, 1a mot yeu t6 trung tAm thiic day gido duc
dai hoc & Chau Au trong mét bi canh todn ciu”.

So sanh Chudn vin bing EQF véi Chuén vin bing EHEA, c6 thé thiy su
tuong thich (Hinh 4.6). Hai chun c6 nhung cap b tuong ty: cép d 6-7-8 cua
EQF tuong tw cap d6 1-2—3 cua EHEA; cap d6 5 cta EQF tring véi tiéu cap
(short cycle) thude cap do 1 cia EHEA; ca hai déu 13 siéu chuén (meta-
frameworks)--bao ham nhiéu trinh do dao tao va du'qc thiét ké dé cai thién sy
10 rang vé trinh d0 vin bang & Chau Au [15]. V& cdu triic chuin diu ra, EHEA
mb ta theo 5 myc; EQF m6 ta theo 3 myc, tuy nhién c4u triic cia EQF tich hop
cAu tric cia EHEA, do d6 cAu tric cia EQF hoan toan tuong thich véi cau tric
cta EHEA [15] (Bang 4.2).

Chudn vian bing EHEA  Chuén vin biing

EQF
Trinh ap tién st | 3 8 Trinh A tién T
<
Trinh A thac s1 2 7 Trinh a4 thac sT
90 - 120 ECTS < ¢ tha
Trinh 40 dal hoc 1 <— 6 Trinh d¢ dai hec
180 - 240 ECTS
p—r—  &—
Trinh 46 cao ding 5
khoang 120 ECTS RN

‘

_ HINH 4.6: SO SANH CAC CAP PQ VAN BANG
CUA CHUAN VAN BANG EHEA VA EQF (phong theo [16])

BANG 4.2: CAU TRUC CHUAN PAU RA CUA CHUAN VAN BANG EHEA VA EQF

Chuén viin bing EHEA

A. Kién thirc va hiéu biét (knowledge and understanding)
B. Ap dyng kién thirc va hiéu biét (applying knowledge and
understanding)

C. K§ néng danh gia (making judgments)

D. Ky nang giao tiép (communication skills)

E. Ky nang hoc (leaming skills)
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Céu tric chuén d4u ra theo “KSC” ciia EQF

Phin trinh biy sau diy tém lugc viée sir dung cdu tric chun diu ra theo
“KSC” ctia Chuén vin bing EQF tir tii li¢u ciia Uy ban Chau Au: “Explaining
the European Qualifcations Framework for Lifelong Learning, European
Communities, 2008”.

C6 nhiéu c4ch dé ciu triic chun d4u ra. Sau nhidu thio luin giita c4c chuyén
gia tir tAt ca cc nuéc tham gia phét trién Chuin vin bing EQF, mdt théng nhét
dugc dua ra 12 sir dung sy phén biét giifa ndi dung Kién thirc, K§ ning va
Nang lyc (“KSC”) Iam co s& cho EQF bdi vi ddy 1a cich thiét lap phd bién
nhit dé cu triic chuin dAu ra.

Céu triic chuin déu ra theo “KSC” gitip thiét ké céc md ta mdt cich rd rang,
gitip phdn loai trinh d6 vin bang d& dang hon. Tuy nhién, ba muc “KSC”
khéng nén dugc hiéu mét céch biét 14p, md phai dugc nhén thirc bao ham 14n
nhau. Vi vy, dé nim bt cic dic diém ctia mét trinh d6 van bing ciing cin c6
sir lién hé ngang giita cic muyc. Nhitng chii d& twong tir c6 thé ton tai giira cac
muyc, thi du muc “Ning lyc” ¢b thé bao ham mot sb k¥ nang nhit dinh, muc
“K§ ning” c6 thé bao ham mét s6 hinh thirc kién thirc, thy theo chii d& cu thé.
Déi véi chudn vin bing qudc gia, chuin vin bing nganh, ¢6 thé diéu chinh cac
mb ta chudn d4u ra cho phit hop véi muc dich v muyc tiéu riéng twong img.
Thi dy, chuin vin bing cia Scotland phan biét chuin d4u ra theo "Kién thirc
va Hiéu biée, “Thu'c hanh: Kién thirc img dung va Hiéu biét”, “Ky ning nhan
thirc chung”, “Truyén thong, K¥ ning ICT va Tinh toan s6”, va “Ty chu, Trach
nhiém giai trinh va Giao tiép”.

EQF duoc thiét ké dé c6 sy phén loai ndi dung chuin diu ra it nhét vi don gian
nhét c6 thé. C6 thé coi clu tric chuin dau ra theo “KSC” cua EQF la sy tap
trung vao nhimg khia canh quan trong va thiét yéu nhét. Sy trinh biy mé ta van
bang ciia EQF dugc thuc hién rit don gian boi vi di xem xét cic mo ta twong
tw nhét & cic chuén vin bing hién c6 va bdi vi chiing thuan tién dé twong thich,
phén b hay ddi sanh ndi dung chuin diu ra.

Nhur vdy, ciu triic chudn dau ra theo “KSC” khéng chi hiéu qua dé tham chiéu
trinh d vin bing ma con thuén tién dé xiy dung va phiét trién chuin diu ra.
Vi céc dic diém ndy, chu triic “KSC” 1a thich hgp dé so sanh va khéi quat héa
cAu triic D& cwong CDIO dé dé xuét nhimg khung chuin diu ra cho cic CTDT.

Khung chuén dau ra khdi quat

Phin nay trinh biy viéc so sénh ciu triic Dé cwong CDIO cép d6 1 v6i Bon tru
cft gido duc cua T8 chirc UNESCO va ciu triic chuin diu ra cla EQF, va dé
xuét khung chuén diu ra khdi quat cho CTDT néi chung.
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So sdnh Dé cwong CDIO

T4 chitc UNESCO dua ra Bén try ¢t gido duc [17] ma mdi con ngudi nén
dugc gido dyc va dao tao: “hoc dé bié (learning to know), “hoc dé lam”
(learning to do), ‘“hoc dé chung séng” (learning to live together) va “hoc dé
trdng thanh” (learning to be). C6 thé coi D& cuong CDIO 1a cyu thé héa Bén
tru cft gido dyc nay cho dao tao k¥ thudt [3] nhu trinh bay trén Bang 4.3.

So sénh véi cu triic chudn d4u ra theo “KSC” ciia EQF [18], c6 thé thiy cAu
triic 4 Muc néi dung chuin d4u ra ciia P& cuong CDIO ciing tuong thich véi
cAu tric ndy (Bang 4.3): Muc 1 tuong img voi kién thirc (Knowledge-K), Muc
2 va Myc 3 tuong tmg véi ky ning (Skills-S), v Muyc 4 twong {mg véi ning
lyc (Competences-C).

Khung chuén dau ra khdi qudt

Qua sy so sdnh kép néu trén, cé thé théy cAu triic 4 Myc néi dung chuin du ra
ctia Dé cuong CDIO 14 cAu triic toan dién, 16 ring, v khai quét. C6 thé khai
quit cAu tric Dé cuong CDIO cép d6 1 thanh khung chun du ra khai quét
[18] cho cac CTDT néi chung nhu sau (Bang 4.3):

BANG 4.3: KHAI QUAT HOA PE CUONG CDIO CAP PQ 1
THANH KHUNGCHUAN PAU RA KHAI QUAT [18]

Bén tru cot gido Céu tric
duc. UNESCO chuén diu ra
we, cua EQF
Hoc dé biét Kién thirc

Hopc dé trwdng thanh | Ky nang

Hoc d& chung séng

{ Hoc dé iam Nang iyc

¢ Muyc 1 Dé cuong CDIO “Kién thirc va 1ap luin nganh” dugc gift nguyén
ndi dung vi chuyén thanh Myc 1 khung chuin dAu ra khéi quat.
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e Muyc 2. Pé cuong CDIO “K¥ nang c4 nhén v nghé nghiép, va phdm chit”
dugc gilt nguyén néi dung va chuyén thinh Myc 2 khung chudn diu ra
khii quit.

e Muyc 3 Pé cuong CDIO “K§ ning giao tiép”, dugc thuc hién tuong ty nhu
Muc 2.

¢ Myc 4. Bé cuong CDIO “Ky nang CDIO” dugc khii quit héa thanh Muc
4 khung chuén dau ra “Ap dyung kién thirc dé mang lai l¢i ich cho xa h¢i”
[1] hay “Néng lyc thyc hanh nghé nghiép”.

Thi dy, d8i véi nganh Kiém todn, khung chuén d4u ra gdm: Muc 1 12 Kién thirc
va 1ap luan vé Kiém todn, Muc 4 gdm nhimg Ning lyc thuc hinh nghé nghiép
Kiém todn, thong thudng 13 “Ldp ké hoach, ra quyét dinh, diéu khién, danh gid
hoat dgng trong boi canh doanh nghiép” [19]. Tuwong ty d6i véi nganh Qudn
tri kinh doanh Du lich, Muc 1 11 Kién thirc va 14p luin vé& Quén trj kinh doanh
Du lich, Myc 4 gdm nhimg Ning lyc “Ldp ké hoach, 18 chirc, lanh dgo, quan
Iy chdt liong Kinh doanh Du lich” [8].

KHUNG CHUAN PAU RA NHOM NGANH KY THUAT

Phan nay trinh bay vé viéc tiép nhan P& cuong CDIO v.2 13 khung chuin diu
ra nhém nginh k¥ thudt trén co s& tdng hop céc so sanh D& cuong CDIO v.2
v6i céc tiéu chi vé chuin diu ra ciia cic tiéu chudn kiém dinh va nhitng nghé
nghi€p k¥ su; cung cép mét danh muyc céc dong tir theo phan loai Bloom, thich
hop v6i chuén dau ra cho cic chuong trinh k thuat.

So sanh Pé cwrong CDIO véi tiéu chi vé chuin diu ra
ciia cc tiéu chuén kiém dinh

Mbt s6 chuin nghé nghiép va tiéu chi vé chuin diu ra cia mot sé tiéu chudn
kiém dinh da duoc sir dung nhu nhimg tham chiéu quan trong dé xay dyng Dé
cuong CDIO v.1 [1] va Dé cuong CDIO v.2 [3, 20, 21, 22]. Nhim khéi quit
héa P& cuong CDIO v.2 cho tht ca cic nganh k¥ thuat, mdt so sdnh tdng hop
[18] (Bang 4.4) dd duoc thuc hién véi céc tidu chudn kiém dinh k¥ thuat phd
bién nhu tiéu chuin kiém dinh ciia mang Iuéi céc t§ chirc kidm dinh ky thust &
Chau Au: EUR-ACE (Bang 4.5); ciia ABET (Bang 4.6); ciia Hiép héi ky su
Canada: CEAB (Bang 4.7); cua Thoa uéc Washington: WA (Bang 4.8); clia
Hiép hoi K§ su Uc: EA (Bang 4.9). '
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BANG 4.4: SO SANH PE CUONG CDIO
VOI TIEU CHI VE CHUAN PAU RA CUA CAC TIEU CHUAN
KIEM PINH KY THUAT
x: trong quan manh, (x): tuong quan vira {18]

1. Kién thire va 13p lugn nganh

1.1 Kién thirc todn hoc va khoa hoc cor | 1.1 3a CE1 EA1 WAT1
ban

1.2 Kién thirc k§ thust co s& cbt 16i 12,52 3a CE1 EA1 WA1
1.3 Kién thire ki thuat co s& nang 1.3,5.1, 3k, CEs, EA3 WAS
cao, phrong phép va cdng cy 53 @a) [ (cEY) (WA1)

2. K§ ning cd nhén va nghé nghiép, va phdm chét

2.1 Lap luan phan tich va gidi quyét 21,22,23]| 3e, CE2, EA4 WA2

vén aé (6.1),6.2) | B8 | (CEN)

2.2 Thir nghiém, didu nghién, khdm 41,42,43| 3b CE3, WA4

phé kién thirc (CE7) (WA10)

2.3 Tw duy thm hé théng (5.2) (3¢0)

2.4 Thai d9, tw duy va hoc tap 6.5 3i CE12 EA10 | WA12

2.5 Dao dirc, cong bing va trach 6.3 3f, (3k) | CE10, EA9 WAS

nhiém khac (CE12)

3. K¢ niing giao tiép: lam viéc nhom va giao tiép

3.1 Lam viéc theo nhém da finh virc 6.1 3d CE6 EA6 WA9
(WA11)

3.2 C4c phwong thire giao tiép 6.2 39 CE7 EA2 WA10

3.3 Giao tiép béng ngoai ngl

4. Niing lye thire hanh nghd nghigp/ Ap dyng kién thire 3 mang lal igd ich cho xd hoi
4.1 Béi canh ngoai canh, xa hdiva moi | 5.4,6.3 3h,3 | CEs, EA7 WAS,

trwdng (3c) CE9 WA7

4.2 Bbi canh doanh nghiép va kinh 6.4 3h, CEM WA11

doanh (3¢)

4.3 Hinh thanh y twéng, ky thuat hé 22,23 3¢ CE4, EAS, WA3,

théng va quan ly (CE9), | (EA8) | (WASE),
(CE11) (WA11)

4.4 Thiétké 31,32 3c CE4 EA5 WA3

EA8

4.5 Trién khai (30) EAS

4.6 Van hanh (3¢) (CE4) EAS (WA3)

4.7 Lanh dao ky thuat

4.8 Séng nghiép
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Tir Bang 4.4, c6 thé thiy 19 myc D& cuong CDIO cép d6 2 bao trim tht ca cdc
tiéu chi vé& chuén du ra ciia c4c tiéu chuén kiém dinh nay, cu thé:

Thi nghiém, diéu nghién, khdm phd kién thirc (2.2) khong bao ham trong
tiéu chudn EA.

Tur duy tam hé thong (2.3) khéng bao ham trong tiéu chudn CEAB, EA va
WA.

Giao 1iép bang ngogi ngi¥ (3.3) chi bao ham trong P& cuong CDIO.

Néing lyc thuc hanh nghé nghiép trong Boi canh doanh nghiép va kinh
doanh (4.2) khong bao ham trong tiéu chuén EA.

Thuee hién (4.5) khdng bao ham trong tiéu chuin EUR-ACE, CE, WA.
Vén hanh (4.6) khong bao ham trong ti€u chuin EUR-ACE.

Lanh dao kj thudt (4.7), Sdng nghiép (4.8) 1a 2 myc mé rong cla pé
cuong CDIO va khéng bao ham trong céc tiéu chuin khic.

Nhu vay, c6 thé coi D& cwong CDIO v.2 nhur 1a mdt khung chuin d4u ra nhém
nganh ky thuat dé dép (mg c4c tiéu chuin kiém dinh quéc té.

BANG 4.5: TIEU CHI VE CHUAN DAU RA, EUR-ACE [23]

(Tiéu chudn EUR-ACE quy dinh chwong trinh ky thugt phai ddp vmg nhitmg chudn ddu
ra bao gé‘m 6 muc, 21 tiéu muc)

1 | Kién thirc va sy hidu biét

1.1 | C6kién thirc va hidu biét vé cdc nguyén ly toan hoc va khoa hoc co béan thudc chuyén
nganh ky thugt

1.2 | Hidu biét c6 hé théng cac khia canh va céc khai niém chinh thudc chuyén nganh ky thuat

1.3 | C6 kién thirc can ban vé chuyén nganh ky thuat bao gém mét sé linh viec tién tién cla
chuyén nganh

1.4 | C6 nhan thire vé béi canh da nganh réng clia ky thuat

2 | Phan tich ky thuat

2.1 | C6kha niing 4p dyng kién thirc va sy hidu biét dé xac dinh, 8 ra va gidi quyét cc van gé
k¥ thuat biing c4ch slr dung céc phirong phép da duwroc thiét 13p

22 | C6kha ning ap dung kién thirc va sy hidu biét aé phan tich cac san phdm, quy trinh va
phwrong phap ky thujt

2.3 | C6 kha niing Iwa chon va ap dung cac phwong phap phén tich va mé hinh lién quan

3 | Thiétké ky thuat

3.1 | C6kha niing &p dung kién thirc va sy hidu biét vao phét trién va thiét ké d& dap tng cac
yéu cAu xdc dinh va cy thé

3.2 | C6hiéu biét v& cac phrong phap thiét ké va c6 kha niing st dyung ching

4 | Pidunghién

4.1 | Cékha nang tién hanh tim kiém tai liéu, s dung di liéu va thdng tin tir céc ngudn khac
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4.2 | C6 kha niing thiét ké va tién hanh céc thi nghiém thich hop, gidi thich dir fiéu vamé ta
chiing

4.3 | C6céc ky nang hdi thao va lam thi nghiém

5 Thiyre hanh ki thut

5.1 | C6kha nang lwa chon va sl dung trang thiét bj, cdng cy va phurong phap thich hop
5.2 | C6kha nang két hop ly thuyét va thuc hanh 88 gidi quyét cac vén dé ky thuat

5.3 | C6 hidu biét v& cac ky thust v phirong phdp c6 thé &p dung va giéi han cla ching
5.4 | C6nhan thirc v& céc tdc Adng phi ki thuat clia thire hanh ky thuat

6 | Céc ky ning giao tiép

6.1 | Lam viéc hiéu qua khi lam viéc ca nhan cling nh 1& thanh vién trong nhém

6.2 | Sir dung phrrong phap giao tiép da dang & giao tiép hiéu qua trong cdng ddng ky thuat
cling nhur trong xa hi

6.3 | Th& hién nhan thirc v& céc van & strc khde, an toan, phap luat va c6 trach nhiém vé thyc
hanh k§ thut; nhan thirc vé cac tic ddng clia gidi phép ky thuat trong béi canh xa hoi va
méi tredmg; cam két thie hién dao A, tréch nhiém nghé nghiép va céc chudn myc thire
hanh ky thuéat

6.4 | Thé hién nhan thirc v& quan Iy dy an va thie tin kinh doanh nhuw quén Iy rii ro va quan ly
thay ai, va hidu dwoc céc gioi han clia chiing

6.5 | Nhan thirc sy cin thiét va c6 kha niing tham gia hoc tap ddc 1ap va hoc tap subt doi

BANG 4.6: TIEU CHI VE CHUAN PAU RA, ABET [24]

(Tiéu chudn ABET quy dinh chuong trinh k thudt phdi ddp vmg nhimg chudn ddu ra
co bdn bao gom 3a-3k)

3a | Co6kha niing (g dung kién thirc todn hoc, khoa hoc va ky thuat
3b | C6 kha nang thiét ké va lam céc thi nghiém cling nhw phén tich va gidi thich sé liéu

3¢ | C6 kha naing thiét ké hé théng, bd phan ho3ic qué trinh 48 dap Umg céc yéu chu mong
mudn trong méi twong quan v&i thyrc té nhur kinh té, méi tnedmg, x& hdi, chinh trj, dao dirc,
sirc khde va an toan, tinh cong nghé va tinh bén vimg.

C6 kha ning lam viéc trong cdc nhém da nganh

€6 kha naing nhan biét, 1ap cong thirc va gidi quyét cac vén a8 ky thuat
C6 hidu biét v& trach nhiém ngh& nghiép va dao dirc

C6 kha niing giao tiép hiéu qua

C6 kién thirc rong dé tir 86 hidu dwoc tac ddng cla céc gidi phdp ky thuat trong béi canh
x& hoi, méi treémg, kinh t& toan ciu

C6 nhan thirc v& sy cin thiét va kha niing tham gia vao viéc hoc tap subt a&i
C6 hidu biét v& cdc van d& dwong dai

C6 khd naing st dyng nhimg k¥ thuét, k¥ ndng va cdng cy khoa hoc va ky thuat hién dai
cAn thiét cho thyc hanh ky thuat

Q& PR

£
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BANG 4.7: TIEU CHi VE CHUAN PAU RA, CEAB [25]
(Tiéu chudn CEAB quy dinh chuong trinh k§ thudt phdi ddp img nhitmg chudn ddu ra
bao gém 12 muc)

tiﬁ; 'k;.(ﬁtat Co niing lyc trong todn hoc, khoa hec e nhién, ky thuat co ban, va céc ky
o ban thuat chuyén nganh phii hgp véi nganh hoc & trinh 4 dai hoc
CE2. Phan C6 kha ning sir dung kién thirc va ky niing thich hgp & xc dinh, 14p cong
- thirc, phén tich va gidi quyét cdc vén 88 ki thuat phirc tap a8 chirng minh céc
tich vén &

két luan a3 c6

C6 kha naing thire hién kho sét cac vén dé phirc tap bing nhidu phirong phap
CE 3. Khédo et ¥ N . Pl
oht bao gdm: thi nghiém, phan tich va gidi thich s li¢u, sau d6 tdng hop thdng tin

@& c6 két luan ding din

C6 kha nang thiét ké céc gidi phap cho céc vén & ki thust mé, phirc tap va c6
kha nang thiét ké cac hé théng, cac bd phan hoiic cac quy trinh dédp ing céc
CE 4. Thiétké | nhu cAu cy thé, phi hop ddi voi sirc khde va cac i ro an toan, phit hop véi
tiéu chudn ép dung va c6 xem xét dén cac van d& kinh t8, méi tredng, vin héa
va xa hdi

CES5. Sir C6 kha néing séng tao, Iya chon, dp dung, didu chinh va mé rdng céc ky thuat,

dung. obng cy ngudn lye, céc cong cy k¥ thuat hién dai thich hop cho mét loat cac hoat ddng

kg thuat k¥ thuat tir don gidn dén phirc tap, véi hidu biét v& nhimg gi¢i han lién quan
aén vén a& dang thyc hién

CE 6. Lam
vidccdnhan | C6 khd ning 1am viéc hiéu qua nhw 13 mot thanh vién ciing nhu 12 tnrdmg
va lam viéc nhém, nhét 14 trong béi canh da nganh

nhém
C6 kha nang trao ddi cAc khéi nigm k¥ thuat chuyén nganh phirc tap cling nhuw
CE7.Ky giao tiép trong xa hdi. C6 ky ning nghe, ndi, doc, viét va co kha nang hidu va
nang giao tiép | viét céc bai bdo c4o cling nhwr thiét ké cac tai liéu; 88 cung cp céc huéng din
sir dung ré rang
Shifé::jé’: C6 hidu biét v8 vai trd va tréich nhiém cila ngui k su chuyén nghidp trong xa
o hoi, 83 biét, I vai trd chinh trong bio w8 cdng ddng va lgi ich cdng ddng

CE9.Téc C6 kha nang phan tich céc khia canh xa hi, méi tneémg clia céc hoat déng ky
dongclaky | thuat bao gdm sy hidu biét vé trong téc gitra ki thuat véi kinh t&, xa hoi, ste
thuatddivei | khde, an toan, ludt phap va cac khia canh vin héa cla xa hdi, va syhidu bidt
xahdivamoi | vé nhing rii ro trong dy dodn cic twrong tac, cac khéi niém v thiét ké bén
trrémg ving va quan ly méi tredmg

CE 10.bao
dirccvacong | C6 dao dirc nghd nghiép, trach nhiém va cong béing
béng

CE 11.Quan | C6khé ning két hop hop ly gitra kinh 8 va thiec ti&n kinh doanh bao gdm
ly dé 4nva quén ly d an, quan ly rdi ro va quan ly thay ddi vaio thyc tin ky thuat va hidu
kinh té duoc cac gidi han clia né

Co6 kha naing nhan dién va gidi quyét céc nhu cdu gido dyc clia ban than trong
mdt thé gicr ludn thay ddi theo nhirng céch hiéu qua ¢& duy tri niing Ivc cla
ban thén va cho phép bain than déng gép vao tién bd clia tri thirc

CE 12. Hoe
1ap subt aoi
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" BANG 4.8: TIEU CHf VE CHUAN PAU RA, THOA UGC WASHINGTON [26]

(Théa wéc Washington quy dinh chudn ddu ra bao gom nhimg chudn déu ra bao goém
12 muc. Dén 2011, c6 14 16 chikc kiém dinh trén thé giGi tham gia Théa wéc nay: UK,
Ireland, USA, Canada, Australia, New Zealand, Hong Kong, South Africa, Japan,
Singapore, Chinese Taipei, Korea, Malaysia, Turkey [27])

WA 1. Kién Ap dung kién thirc todn hoc, khoa hoc, ki thut co sé va ky thuat chuyén
thire ky thuat nganh aé giai quyét céc véan dé kj thuét phirc tap
WA 2. Phan X4c dinh, 13p c6ng thirc, nghién ciu ti liéu va phan tich cac vén d& ky huat
tich v:;m pry phirc tap, dat dugc céc két luan vimg chiic biing céch sir dyng c4c nguyén
tic todn hgc va khoa hoc ky thust
WA 3. Thiétké&/ | Thiét ké cac gii phap cho cac vén a8 ky thuat phirc tap va thiét ké hé théng,
phattridncac | b phan, qua trinh & dat duoc céc yéu cdu cy thd, trong d6 c6 xem xét dén
gié{@hép strc khoe va an toain cdng dbng, vin héa, xa hoi va méi tredmg
W A‘; Khio Tién hanh khao st cac vin dé phirc tap béng cach st dung kién thirc c6 duec
sét ’ tir nghién ctru, phong phap nghién ctiru bao gbm thiét ké thi nghigm, phan
: tich va gidi thich sé ligu, va tng hop thong tin d& duwa ra céc két luan dung din
WAS. St d Séng tao, lwa chon va ap dung cdc k thust, ngudn lye, céc cong cy cong
o oo 4G | ghe thang tin va cdng cy ki thuét hién dai thich hep phis hop, bao gm di
hien @ ig Y doan va md hinh héa cac hoat 8dng ky thuat phikc tap, c6 sy hidu biét vé
‘ @ nhirng gi6i han lién quan dén vén aé dang thyc hién
W I;G K thuat Ap dung ly luan, sy hidu biét 8& d4nh gid cac vén & xa hoi, sic khde, an
i y toan, phap luat va vin héa va trach nhigm lién quan dén hé qua cla thyc tién
va xa hdi -
k¥ thuat
WAT. Mv:tl'nh C6 hidu biét vé tac ddng clia cac gidi phap ky thut trong bbi canh xa hoi, méi
tromg tnromg va thé hién kién thirc cAn thiét cho phat trién bén vimg
bén virmg
WA 8. Bao dirc Ap dung nguyén tic dao dirc va cam két thyec hién dao dic, trach nhiém
- Dao nghé nghiép va cdc chuin myc thye hanh ky thust
WAQ. Lam
viéc ca nhan Hoat dong hiéu qua khi lam viéc ca nhan hodc khi la mét thanh vién hodc lanh
va lam viéc dao trong nhém va trong bdi cénh da nganh
nhém
Giao tiép hidu qua trong céc hoat ddng k§ thuat phirc tap véi cdng ddng ky
WA 10. Giao thuat, ciing nhw giao tiép trong xa hoi. C6 thé hidu va viét cac bio céo, tai fiéu
tiép thiét ké hiu hiéu, trinh bay thuyét trinh mét cach higu qua, cung cAp va finh
héi nhig hwéng dan rd rang
WA 11.Quan | Thé hién kién thivc va sy hidu biét vé cac nguyén tic quan trj va ki thudt va
ly d& 4n va tai &p dyng chung vao cdng viéc ban than (nhuw mét thanh vién hoéic trurdng mot
chinh nhom) 8& quan 1y & an trong méi tnrdmg da nganh nghé
WA 12. Hoe Nhan thirc sy cin thiét, c6 chulin bj va c6 kha ning tham gia hoc tap ddc 1ap
tap subt doi va hoc tap subt aoi trong béi canh cong nghé ludn thay adi
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BANG 4.9: TIEU CHI VE CHUAN PAU RA, EA [28]
(Tiéu chudn kiém dinh cia Hiép hoi Ky sw Uc quy dinh chuong trinh kp thudt chuyén
nghiép phai ddp 1mg nhitmg chudn ddu ra bao gém 10 muc)

EA1 C6 kha naing &p dung kién thirc khoa hoc va cac nguyén tic ky thuat co ban

C6 kha niing giao tiép hiéu qua khdng chi trong méi trwdmg ky sw ma con trong cdng
ddng

EA3 C6 naing lyc ky thuat chuyén sau trong it nhit mdt nganh ky thuat

EA4 C6 kha niing x4c dinh, 1ap cong thike va gidi quyét van gé

EAS C6 kha ning sir dung c6 hé théng a8 thiét ké va trién khai

C6 kha néng hoat dong hiéu qua khi lam viéc ca nhan cling nhw khi 1am viéc trong
EA6 nhém da nganh va da vin hda, véi vai trd clia ngwdi I8nh dao, ngudi quan ly hay 1a
mét thanh vién tich cyc ctia nhém

C6 hiéu biét vé trach nhiém xa héi, van hda, toan cAu va méi trwdmg cla ky sw
chuyén nghiép va sy can thiét cho phét trién bén viing

EAS C6 hidu biét vé nguyén tic thiét ké va phat trién bén vikng

C5 hiéu biét vé trach nhiém nghé nghiép, dao dirc va o6 cam két thc hién cac trach
nhiém dé

EA10 | C6khao khat hoc tap subt ddi va c6 niing lc dé& iam nhw vay

Pé cwong CDIO va nghé nghiép ky sw

Pé cuong CDIO di dugc so sdnh véi nhiing k¥ ning ma ngudi k¥ su cén c6
theo nhiing nghé nghi¢p khac nhau [1] (Bang 4.10): (1) ky su nghién cteu, (2)
k) sir thiét ké hé thong, (3) kg sw phdt trién san phdm, (4) kp sw vén hanh,(5)
ky su kinh doanh/ qudn ly. So sénh nay cho thiy Pé cirong CDIO ciing thuan
tién dé thiét ké CTDT cho nhimg nghé nghiép khéc nhau.

Cac djng tir theo phan loai Bloom
thich hop cho céc chii dé k§y thuit

Dé chuyén cic chi d& chuén du ra cip d6 4 tir D cuong CDIO thanh chuin
dAu ra, mdi chi @& chuén diu ra dwgc gin mot dong tir chi dong (active
verb) phil hgp véi trinh d$ néng luc yéu clu dbi véi sinh vién. Nhdm thuin
tién cho viéc xay dyng chuin du ra, mot danh myc cdc dong tir theo phan
loai Bloom, thich hop cho cic chu dé k¥ thuét [29] dugc d nghj nhu trinh
bly & Bing 4.11.
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BANG 4.10: PE CUONG CDIO VA NGHE NGHIEP KY SU (phéng theo [1])
(1) kj su nghién ciru, (2) k suw thiét ké hé thong, (3) kp su phdt trién sin phdm,
(4) kp sue vin hanh,(5) kp su kinh doanh/qudn ly

Dé cwrong CDIO cp a6 2 Nghd nghiép ky sw

1. Kién thirc va 13p luan nganh 1) (2) (3) (4) (5)

2. K§ néing c4 nhan va nghd nghigp, va phim chét

2.2 Thir nghiém, didu nghién, kham pha kién thirc

2.3 Tw duy tAm hé théng

3. K¢ niing giao tiép

4. Ky nang CDIO

4.2 Béi canh doanh nghiép va kinh doanh
4.3 Hinh thanh y twéng, ky thuat hg théng va quan ly

4.4 Thiét ké

4.5 Thire hién

4.6 Van hanh

AP DUNG BE CUGNG CDIO
CHO CAC NGANH NGOAI LINH VUC KY THUAT

Pé cuong CDIO ciing da dugc 4p dung cho cdc nganh dio tao ngoa1 linh vyc
k¥ thudt. C6 thé phan biét hai cdch thirc: dp dung nguyén mau cdu triic bon
muc chudn ddu ra ciia Dé cuong CDIO; dp dung thich vmg cdu tric chudn déu
ra cia Dé cuomg CDIO. Phén sau diy t6m lugc céc cch thirc dp dyng nay
thong qua mét sb trudmg hop.

Ap dung nguyén miu ciu tric bén muc chuén diu ra
Chun dAu ra CTDT duoc t§ chirc theo cu tric bén muc ciia D& cuong CDIO

va Myc 4. Ky nang CDIO duoc cy thé héa hojic 4p dung thich img cho CTDT
lién quan.
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BANG 4.11:

CAC PONG TU THEO PHAN LOAI BLOOM

THICH HQP CHO CAC CHU PE KV THUAT [29]

Cép dd - Nhém

Nhan bié

8t nhan, Gzt tan, nhan biét, nhé lai, nhan manh, hza chon

Xéc dinh &

Ap x8p, phan loai, nhén dién, oh ra, xac djnh vi trf, phan ha

(Recognize) (label, name, recognize;, recall, underline, select)

Ligt ké (List) liét k&, ghi chép, I3p lai, bt chwéc, phét biéu, thuat iai, phac thao
(list, record, repeat, reproduce, state, recite, outiine)

Mb ta (Describe) djnh nghia, md ta (define, describe)

Lién ket (Match)

sap xép, lién két, xép dat theo thu tu', lién hé, xac dinh, chira
nt out’

phén loai (arrange, classify, identify, indicate, locate, sort)

(Locate & classify)

Giai thich thao Iuan, giai thich, dién dat, vi dy, bao céo, tom tht

( Explain) (discuss, explain, express, give examples, report, summarize)

Dién dich chuy&n ai, gidi thich, di€n giai, phat bidu lai, dign dich, viét lai (convert,
(Translate) interpret, paraphrase, restate, translate, rewrite)

Noi suy (Interpolate)

ndi suy, suy luén (interpolate, infer)

mé rdng, ngoai suy, khai quat, dy doan, minh hoa
(extend, extrapolate, generalize, predict, illustrate)

Iz chon, chun bi, tp thoi bid, chon loc, phéc thao

(choose, prepare, schedule, select, sketch)
Siurdung 4p dung, thay a3i, van dung, thao tAc, sira doi, van hanh, st dung, xay
{Use) dyng (apply, change, empioy, manipulate, modify, operate, use, construct)
Thirc hanh (Pratice) |chimng minh, thyc hign, minh hoa, thye hanh, thé hign, san xuét, thye

hién, wérc tinh (demonstrate, execute, illustrate, practice, show, produce,
conduct, estimate)

Gidi quyet (Resolve)

Phantic T

Lap ké hoach (Plan)

- e, g
(Analyze) tric (analyze, appfalse. ealoulate. examine, experiment, question, deeonstruct)
Phan loai phan tich, phan loai, so 80, kiém k&, phac thdo, phéan biét, chia nhd
(Categorlze) (breakdown, categorize, diagram, inventory, outline, separate, subdivide)
Phén biét so sanh, phan biét, adi chidu, chira
{Discriminate (compare, differentiate, distinguish, discriminate, reconcile, point out)

thu thap, 1ap k& hoach, & xuat (collect, plan, propose)

Kimtra

(modify, rearrange, reconstruct, reorganize, revise, rewrite)

“Tkidm tra, kit luan, wéc chimg, dy doan, dénh gia, dinh gié,

Sang tao Bng hop, sang tao, thidt k&, sang ché, cdng thirc héa, 1o ra, thiét

(Create) 1ap, noi, viét, kham pha (compose, create, design, devise, formulate, generate,
set up, tell, write, discover)

Xay dyng s3p xép, Bp rap, xay dyng, k&t hop, bién dich, quan ly, t§ chirc, thng

(Construct) horp, thiét 1ap (arange, assemble, construct, combines, compiles, manage,
organize, synthesize, set up)

Sip xép lai @idu chinh, s&p x&p lai, t3i tao lai, 1 chikc lai, chinh stra, viét lai

tham dinh
(Assess) (assess, conclude, estimate, predict, rate, score, appraise)
éanh gia (Evaluate) [phan bign, chi trich, phé binh, danh gi4, dinh gia (attack, criticize, critique,
evaluate, value)
Béo vé (Defend) tranh luan, b3o vé, bién minh, cling ¢, giai thich (argue, defend, justify,

support, explain)




4. Khung chun va quy trinh xay dyng va phit trién chuén diu ra CTDT 57

Vién Ky thudt-Pai hoc Linkoping (LiU), Thuy Dién [5] di quyét dinh cic
CTPT va d& cwong mon hoc méi, bao gdm ca chuén déu ra dugc thiét ké theo
Pé cuong CDIO. Theo d6, khoang 25 CTDT khic nhau va trén mét nghin mén
hoc dd duoc t4i thiét ké theo CDIO, trong d6 ¢ ca cdc CTDT thudc linh vyc
khoa hoc ty nhién nhu vat ly, h6a hoc, sinh hoc, va toan hoc. Pbi véi cic
CTDT nay thi bSi canh phét trién san phim va hé thdng it thich hgp, do d6 mdt
phién ban diéu chinh Muyc 4 cia Dé cuong CDIO di dugc phit trién. Chu trinh
phit trién san phdm - CDIO di dugc thay thé bing chu trinh thién hon vé
nghién ciru. D& thuan tién md ta chun dau ra theo D& cuong CDIO, LiU phét
trién mét bang cic chi d& chuin du ra theo Dé cuong CDIO va céc dong tir
tuong (mg theo phén loai Bloom. LiU d4nh gi4 réng khi so sanh cu triic chuén
dAu ra quy dinh bdi chuin van bing cia Thuy Dién, thi P& cwong CDIO c6
cu triic hop 1y hon, d& dang 4p dung cho nhiéu loai CTDT khic nhau, v ndi
dung cua pé cuong CDIO hau nhu bao trim hoan toan c4c chuén d4u ra cia
chuin vin bing nay. .

Bai hoc Quéc gia Ha Ngi (OHQG-HN) bt dau 4p duyng CDIO cho Chwong
trinh Kinh té d5i ngoai [7]. Chuin d4u ra CTPT duoc thiét ké theo chu tric
bdn myc cia khung chuin dAu ra khii quat (Bang 4.12) va chi tiét t6i cép do 3.
Cu thé, Muc 1 4p dung tuong img cho chuong trinh Kinh t& d6i ngoai; Muc 2
v Muyc 3 dugc 4p dung khéng thay dbi; Myc 4 dugc 4p dung thich émg thanh
“Ap dung kién thirc dé dem lai loi ich cho xd hoi” bﬁng cic ning lyc “Hinh
thanh ¥ tudng, Xay dyng, Thyc hién, D4nh gi4 phuong 4n/dy 4n kinh t&/kinh
doanh”. Nhu vy, k¥ niang C-D-I-O dugc cu thé héa thinh C-D-I-E (Evaluate);
d6i twgng “san phim, qué trinh, hé thdng” cua gido duc ky thuat dugc cy thé
héa thanh “phuong 4n/dy 4n kinh té/kinh doanh” phit hgp véi nganh do tao
Kinh té déi ngoai.

BANG 4.12: CHUAN PAU RA CHUONG TRINH
KINH TE POI NGOAI, PHQG-HN [7]

3. K¢ néng giao tiép: 1am viéc nhém
va giao tiép

3.3 Giao tiép s dung ngoai ngtr

2. K¢ niing ca nhan va nghd
nghiép, va phdm chit

2.1 L3p luan tw duy va gidi quyét van g&
kinh t& hay kinh doanh

2.2 Nghién ctru va kham pha kién thirc

2.3 Tuw duy thm hé théng

2.4 Ky nang va phim chét ca nhan

25 Ky nang va phdm chét nghd nghiép
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Truomg Pai hoc Ngoai ngit, Tin hoc TP. HCM (HUFLIT) di 4p dung thich
img P& cuong CDIO dé thiét ké mdi chuén dAu ra cho 6 nganh do tao [8],
trong d6 5 trong 6 nginh dio tao thudc linh vuc xd hdi va nhan van, kinh té:
Ngoai ngit, Péng phuong hoc, Quan h¢ qudc té, Kinh doanh quéc té, Quan trj
kinh doanh Du lich (lit hinh va khach san).

Piém chung cta viéc 4p dung thich img D& cuong CDIO & HUFLIT 13 dim
béo chu tric 4 myc nhu Dé cuong CDIO: Myc 1. Kién thirc dugc ap dung cho
nganh dao tao cu thé; Muc 2 va Muc 3 duge dp dung khong thay dbi; Myc 4
duoc dp dung nhu khung chuin déu ra khéi quit “Nang lyc thyc hanh nghé
nghiép/ Ap dung kién thirc d& dem lai lgi ich cho x4 h6i”. Cy thé, viéc 4p dung
thich img Muc 4 cho cdc CTDT nhu sau:

e CTDT Ngoai ngit c6 Muc 4 1a “K§ ning CDIO 4p dung trong bbi canh xa
hoi vi nghé nghiép”. K§ ning CDIO di v6i “san phidm, qud trinh,
hé théng” cta gido duc ky thuat dugc dp dyung thich Ung thanh nang lyc
“Hinh thanh ¥ tudng, Thiét ké, Trién khai va Hoan thién” dbi v6i “phuong
an, hoat dng gido duc”.

o CTPT Quan hé Quéc té c6 Muc 4 1a “Ap dung kién thirc d& dem lai loi
ich cho xi hdi”. K¥ nang CDIO dugc dp dung thich Ung thanh ning lyc
“Hinh thanh y tuong, Xy dung, Thyc hién, Panh gia” d6i voi “phuong
4n, dy 4n hay chinh sich quan hé qudc té”.

o CTDT Quan tri kinh doanh Du ljich (1ir hanh, khach san) c6 Muyc 4 l1a

~
ALY

“Ning lyc 4p dung kién thirc vio thyc tién”. K§ niing CDIO dugc dp dung
thich img thanh niing Iyc “Lap ké hoach, T4 chirc, Linh dao, Quén 1y chat
lwgng” dbi véi “kinh doanh du lich”.

Ap dung thich ing ciu tric chuédn diura

Chuin diu ra CTPT dugc ciu tric dva trén P& cuong CDIO, tuy nhién céc
Muc 2 - Muc 4 dugc tich-nhap 14n nhau.

Khoa Cong nghé thong tin (CNTT) - Truong Dai hoc Khoa hoc Ty nhi€n
thuoc PHQG-HCM 4p dung P& cuong CDIO cip do 4 dé xdy dyng chuén diu
ra cho nhém chuong trinh CNTT [10] (Hinh 4.7): Myc 1 pé cuong CDIO
dugc chuyén thanh “Kién thic nén tang”; Muc 2 va Muc 3 dugc chuyén thanh
ba muc: “K§ ning nghé nghiép va sy phat trién”, “Béi canh, trdch nhiém va
dao dirc”, “K¥ ning c4 nhian va k¥ ning nhém”; Muc 4 dugc tich thanh hai
muc: “Hinh thanh ¥ tuong, thiét ké va hién thyc héa hé théng CNTT” vi
“Kiém chimg, van hanh, bio tri va phit trién hé théng CNTT”. Nhu vay, k¥
ning “Van hanh” tir D& cwong CDIO dugc cy thé héa thanh “Kiém chimg, van
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hanh, bao tri va phit trién hé thdng CNTT” va dbi twgng “san pham, qud trinh,
hé théng” ciia gio duc k¥ thut dwgc khéi quat thanh “hé théng CNTT”,

Cich thirc 4p dung thich img ndy dam béo c4u triic Muyc 1 va Myc 4 ciia Dé
cuong CDIO nhung phén tich cdc chii dé chuén d4u ra & Myc 2. “ky ning cd
nhén vi nghé nghiép, va phim chit”; va ciu tric chung céc “ky ning c4 nhan”
va “ky nang giao tiép”. Viéc td chirc chuin déu ra niy c6 thé it thuén tién cho
viéc phat trién dong thoi céc “ky nang c4 nhan va nghé nghiép, va phim chét”,
vén di bao ham v hd trg 1an nhau.

Ap dung
‘ o thic,h rng : - S
1. Kién thirc va 13p luain nganh chu trlic chudn 153" ién thirc nén tang
2. Ky néing ¢4 nhan va nghd Myc 2 - Myc 3 | 2 Ky néing nghé nghiép va s phat
nghiép, va pham chét Bé cwong CDIO | trién
3. B6i canh, trach nhidm va dao dic
3. Ky ning giao tiép 4. Ky nang c& nhan va k§ nang nhém
_—
4. K§ néing CDIO/ 5. Hinh thanh y tudng, thiét ké va
Nang lyc thye hanh nghé nghiép/ hién thyrc héa hé théng CNTT
Ap dung kién thirc d& mang Iai loi 6. Kidm ching, van hanh, béo tri va
ich cho xa hoi phat trién hé théng CNTT

HINH 4.7: AP DUNG THiCH UNG CAU TRUC PE CUONG CDIO

DPHQG-HN [9] hudng din céc CTDT xay dyng va phit trién chuin diu ra theo
cAu triic ba myc (Hinh 4.8): Chudn vé kién thirc; Chun v& ky ning (2.1 Ky
nang nghé nghiép, 2.2 K§ ning mém); Chuén vé phdm chit dao dirc. Myc 2 -
Muc 4 cua Bé cuong CDIO dugc chuyén thanh ba muc:

o Nhimg “ky ning nghé nghiép” co ban (bao him trong Myc 2 P& cuong
CDIO); va nhitng “néng lyrc thyrc hanh nghé nghiép” (twong ‘mg v&i Muc
4 Pé cuong CDIO) dugc cAu tric chung thanh tiéu myc 2.1 K§ nang nghé
nghiép.

¢ Nhimg “ky ning c4 nhan” (bao ham trong Myc 2 D& cuong CDIO) va
nhimg “ky ning giao tiép” (twong img v&i Muyc 3 cia Pé cwong CDIO)
duoc cAu triic chung thanh tidu muyc 2.2 K¥ ning mém. Theo 1y luan cia
phuong phap tiép cin CDIO [1] thi céc ky nédng nay khong chi 13 k¥ nang
chung (generic skills), ma 14 k§ ning nghé nghiép (professional skills).

o Nhimg k¥ ning “phdm chit” (bao ham trong Myc 2 Dé cuong CDIO)
duogc tich riéng thanh “Chuin vé phdm chit dao dirc”.
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Ap dyng
S : thich (rng
. Kién thirc va I1ap luan nganh clu g:: r‘;'_mé" 1. Chuén v& kién thitrc

2. Ky ndng ca nhan va ngh& nghiép, va pham Myc 2 - Myc 4 2, Chtjén vé& k§ nang
chét Db crong CDIO | 21KV néing nghd
3. Ky nding giao tiép nghiép
4. Ky nang CDIO/ —_— 2.2 Ky néng mém
Nang Iy thire hanh nghé nghiép/ Ap dyng kién 3. Chuéin v& pham chét
thire dé mang lai lgi ich cho xa hi dao dirc

HINH 4.8: AP DUNG THICH UNG CAU TRUC PE CUONG

Cich thirc 4p dyng thich img ndy dam bao cdu tric Muc 1; tich cic k¥ ning
“phdm chat” thanh muyc riéng; gbp cdc k¥ ning khic va “ning lyc thuc hanh
nghé nghiép” thinh “Chuin vé k¥ ning”. Theo céch thirc niy, chuin du ra
dugc t& chirc theo cAu triic kién thirc-ky ning-th4i d6 (KSA), c6 thé 14 don gian
dé thé hién ndi dung chuén diu ra cho CTDT, nhung c6 thé it thuén tién cho
viéc phit trién cdc “K¥ ning c4 nhin va nghé nghiép, v phim chit”, vén di
bao him va hé trg 14n nhau; va c6 thé it thufn tién d& phét trién céc k§ ning
nghé nghiép cin mot 16 trinh tir trinh d3 co ban dén nang cao.

KHUNG CHUAN DAU RA NHOM NGANH

Nguyén Iy xay dung khung chuin diu ra
theo ciu triic Pé cwong CDIO

Véi gid tri c6 thé coi nhu 12 mdt khung chuén déu ra ciu tric md-toan dién-chi
tiét cho cac chwong trinh k¥ thudt nhur trinh biy & trén, c6 thé khdi quat héa Dé
cuong CDIO v.2 @& xay dung khung chuin du ra cho nhém nganh dio tao,
nganh do tao hay CTPT cy thé. Khung chuin dau ra khdi quét, di dugc dé
xuét theo cu tric D& cwrong CDIO nhur trinh bay & Bang 4.3. Viéc xay dung
khung chuin d4u ra chi tiét hon dugc phét trién dya trén khung chuén déu ra
khdi qudt ndy két hop véi tiéu chi vé chuin dAu ra cia tiéu chuén kiém dinh
CTDT nganh lién quan nhur trinh bay sau day.

Khung chuin diu ra cip d9 2 nhém nganh khoa hoc
ing dung, quan tri kinh doanh, va ke toin

Trén co s& khung chuén dAu ra khdi quit cho CTDT néi chung (Bang 4.3) va
Dé cuong CDIO v.2 cip do 2, khung chuin dAu ra cp d6 2 cho mot s6 nhém
nganh dugc d& xuét (Bang 4.13), trong dé:
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e Cic chit d& thugc Muc 1 “Kién thirc va 1ap luan nganh”, duoc thiét ké cu
thé cho nhém nganh dio tao lién quan.

e Cic cha dé thugc Myc 2 “K¥ niing c4 nhin vi nghé nghiép, va phAm chét;
va Muyc 3 “K¥ niing giao tiép: 1am viéc nhém va giao tiép”, dugc 4p dung
khong thay ddi theo P& cuong CDIO cho c4c nhém nganh khic nhau.

e Cic chii d& thudc Myc 4 “K¥ ning thyc hanh nghé nghiép/ Ap dung kién
thirc dé mang lai loi ich cho x3 hoi” va dbi tuong thyc hanh nghe nghlep
dugc cu thé héa cho timg nhém nganh do tao trén co s& cdc tiéu chi vé
ning luc thyc hanh nghé nghiép theo tiéu chuén kiém dinh hay chuin
nghé nghiép lién quan. Cy thé, nhém nginh khoa hoc img dung, theo Tiéu
chudn ABET d6i véi cic chuong trinh khoa hoc (mg dung [300; nhém
nganh quan tri kinh doanh vi ké todn, theo Tiéu chuan AACSB
International [31] (Tiéu chuin kiém dmh clia Hiép hdi quéc té phit trién
céc chuong trinh quan trj kinh doanh, ké ton).

Khung chuén d4u ra cip d 3 nhém nganh
khoa hg¢c img dung

Trén co s& khung chuén dau ra nhém nganh cip d6 2 va D& cuong CDIO v.2
cap d6 3 va cip d6 4, c6 thé phit trién nhimg khung chuén du ra nhém nganh
ndy t&i cdc cap db chi tiét hon dé xay dyng va phit trién chufn du ra chi tiét
cho CTDT lién quan. Khung chuin d4u ra cép d¢ 3 nhém nganh khoa hoc g
dung dugc dé xuit nhu trinh bay & Phy lyc 4.2.

TOM TAT

Véi myc dich thiét 14p nhimg khung chuén diu ra chi tiét va quy trinh thuin
tién cho viéc xdy dyng va phit trién chuin dau ra dé thiét ké va dénh gia
CTDT dya trén chuin diu ra yéu ciu, trén co s& Tiéu chudn 2-CDIO nhu mét
phuong phép luan; Dé cuong CDIO nhu mét khung chuén dAu ra ciu tric mo-
toan dién-chi tiét cho céc nganh ky thust v c6 ciu tric khai quét cho tit ca cdc
nginh dio tao khdc nhau; va tiéu chi vé chuén d4u ra cia céc tiéu chudn kiém
dinh lién quan, Chuong ndy di trinh bay mét quy trinh xdy dyng vA phat trién
chuan dAu ra theo P& cuong CDIO hoic khung chuén d4u ra nhém nganh dio
tao; khung chuén dau ra khdi quét cho CTDT; tiép nhin D& cuong CDIO v.2
cép d6 4 1a khung chudn d4u ra nhém nganh k¥ thudt; nguyén 1y xay dung
khung chuin diu ra nhém nganh theo ciu tric Dé cuong CDIO; va khung
chuin diu ra nhém nganh khoa hoc img dung, nhém nganh quan tri kinh
doanh, va ké todn.

Trén co s& Dé cwong CDIO v.2 cp d6 4, c6 thé phat trién khung chuin dAu ra
nhém nginh t6i cdp d6 4 d xdy dung va phét trién chudn diu ra cu thé cho
CTDT lién quan.
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BANG 4.13: KHUNG CHUAN PAU RA CAP P() 2, NHOM NGANH
(phong theo [18])

1. Kién thire va 1ap ludn nganh

1.1 Kién thirc todn hoc va khoa hoc co ban

1.2 Kién thirc co s& nganh

1.3 Kién thirc co' s& nganh nang cao, phuong phap va cdng cy

4. Ky niing thire hanh nghé nghiép/ Ap dung kién thirc 48 mang lai Igl ich cho xa héi
4.1 B8i canh bén ngoai, xa hoi va méi trwémg
4.2 B&i canh doanh nghiép va kinh doanh

4.3 Hinh thanh y twéng Hinh thanh y twdng Hinh thanh y twéng
4.4 Thiét ké Thiét ké Thiét ké

4.5 Trién khai Trién khai Trién khai

4.6 Van hanh Van hanh, Kiém chirng Panh gia

4.7 Lanh dao

4.8 Sang nghiép

vln d8, k& hoach, d& an, mé
hinh, tht tyc

vén @&, thi nghiém, chwrong
trinh, quy trinh, hé thdng

san pham,
quy trinh, hé théng

1. Chuin diu ra CTDT cia ban dugc xiy dung va phat trién dya trén
khung chuin nio, quy trinh nao?

2. So sanh chufn d4u ra CTDT ciia ban véi cu triic chuén dau ra theo Dé

cuong CDIO.

3. Co thé 4p dung nguyén 1y xdy dyng khung chuin dau ra va quy trinh xiy
dung va phat trién chuén d4u ra trinh bay & Chuong nay cho CTPT cua
ban khéng?
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CHUGONG NAM

XAY DUNG CHUAN PAU RA
THEO CDIO:

CHUONG TRINH

KY THUAT CHE TAO

PHAM CONG BANG, NGUYEN HUU LOC

GIOI THIEU

Nhu trinh bay & Chuong 4, dva trén Tiéu chuén 2-CDIO nhu mét phuorng
phdp luén; D& cuong CDIO v.2 nhurr mdt khung chuan cho chuén du ra dé xay
dung chuin déu ra cho cdc chuong trinh ky thuét; mot quy trinh xdy dung va
phat trién chudn dau ra CTDT dua trén D& cuong CDIO hojc khung chuin
d4u ra nhém nganh di duge dé xuét nhu trén Hinh 4.5.

Chuong nay trinh bay viéc xdy dung chuén d4u ra méi cho chuong trmh
Ky thuat ché tao tai Truorng Pai hoc Bach khoa- DHQG -HCM vaéi cac van
dé cu thé: xay dung chuin diu ra so bd trén co s& Pé cuong CDIO clp 4o
3; thiét ké c4c ban cau hoi va khao sat; phan tich thong tin khao sat; thiét
1ap trinh d$ ning lyc mong mudn dbi vé&i céc chuin diu ra; va xdy dyng
chuin déu ra cip db 4.

MUC TIEU CUA CHUONG

Chu'orng nay dugc soan thdo nhim gitp doc gia dp dung quy trinh xay dl,mg va
phat trién chuin d4u ra CTPT trinh bay & Chuong 4 aé xay du'ng chuén dau ra
CTDT dya trén Dé cuong CDIO hoac mét khung chuin diu ra c6 céu tric
twong ty nhu Dé cuong CDIO, cu thé:
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xay dyng chuén diu ra so b trén co s& P& cwong CDIO cép do 3.
thiét ké cc ban cau héi va khao sét.

phan tich thong tin khao sat.

thiét lap trinh d¢ ning lyc mong mudn déi véi cdc chuln dau ra.

e xiy dyng chuin d4u ra cip d6 4.

XAY DUNG CHUAN PAU RA SOBO
DUA TREN PE CUCGNG CDIO CHI TIET CAP PO 3

Muc ti€éu chwong trinh dao tao

Sinh vién tét nghiép chuong trinh K thuat ché tao c¢6 sy gido duc khoa hoc va
nghé nghiép cho phép ho c6 thé thanh cong & cong viéc cia nguoi ky su néi

chung va nhit 13 trong chuyén nganh Ky thuit ché tao, diic biét, ho c6 thé:

Thé hién chirc ning ctia minh trong méi tredng cong nghiép, hanh chinh
chinh pht, xay dyng va (img dyng lién quan kién thirc khoa hoc mang tinh
hoc thudt, k¥ ning gidi quyét van dé va ky ning giao tiép.

C6 hiéu biét vé c4c nguyén 1y co ban ciia chit nghfa M4c - Lénin; Pudng
16i cdch mang cia Pang Céng sin Viét Nam; Tu tuéng HS Chi Minh; c6
céc kién thirc co ban trong linh virc khoa hoc x4 hoi va nhan van pha hop
véi chuyén nganh dugc ddo tao; c6 sirc khoe, ddp img yéu ciu xiy dung
vi bao vé td quéc.

C6 kién thirc co ban vé todn hoc, khoa hoc ty nhién, ddp img cho viéc tiép
thu c4c kién thirc gido duc chuyén nghiép va kha ning hoc tap & trinh do
cao hon.

C6 cac kién thirc co s& ky thudt va nganh vé: céc qué trinh vat Iy cia Ky
thuat ché tao, hé théng san xuét va bao tri, thiét ké va pht trién san phim,
kinh té, kinh doanh va khéi nghiép.

Xay dymg chuin diu ra so b} cAp 46 3

Dua vao pé cuong CDIO [1] va tham khao mét s6 chuin dAu ra theo CDIO
ciia mét s6 trudng véi nganh ddo tao lién quan [2, 3], nhém cong tic da x4y
dyng chuén du ra so bd nhu dwgc minh hoa & Bang 5.1.
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BANG 5.1: MINH HQA CHUAN PAU RA SO BQ CAPBQ 3

3. Ky nang lam viéc theo nhém va ki nang giao tiép
3.1. Lam viéc theo nhém
3.1.1. Thanh I3p nhém
3.1.2. Té chirc hoat ddng nhém
3.1.3. Phét trién nhém
3.1.4. Lanh dao nhém
3.1.5. Ky thuat lam viéc nhém

(xem chuén diu ra so bd tai Phuy Iuc 5.1)

THIET KE CAC BAN CAU HOI VA KHAO SAT

Pé xdy dung ban ciu hoi tir D& cwong CDIO, mdt sb tir ngir da dugc cu thé
héa dé phit hgp v6i nganh Ky thut ché tao.

B6n nhém dbi twong khiio sét

Céc bén lién quan chinh yéu cua chuong trinh ky thudt ché tao dugc chon dé

khao sat bao gdm bén nhém:

¢ Nhém giang vién: c6 kinh nghiém giang day i thiéu 15 nam.

Nhém doanh nghiép: truéng phong k¥ thudt, phong phét trién san phim;
phé gidm ddc, gism dbc phy trich ky thuat.

¢ Nhém cyu sinh vién: cé kinh nghiém lam viéc t6i thiéu 2 nam.

o Nhém sinh vién nim cudi hogc vira tot nghiép.

Thiét ké cdc ban ciu héi
Ban cu héi khao sat dugc thiét ké bao gdbm bbn myc (Bang 5.2):

e céc chu dé chuan dau ra

e mic d§ quan trong, thang ddnh gid 4 bac: a -d

s murc d§ dat dugc hién nay, thang dinh gid 6 bac: 0-5
e mirc 46 mong mudn, thang d4nh gié 6 bac: 0 -V

trong d6:
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¢ a: khong quan trong

e b: it quan trong

¢ ¢: khi quan trong

e d: rit quan trong

e 0: khong biét hoic khong c6

o 1/ biét hojc di thay

o 2/1I c6 thé thyc hién

o 3/1IL c6 thé hiéu v giai thich

e 4/1V: di thyc hanh hoic trién khai

e 5/V:c6 thé huéng din ngudi khéc

BANG 5.2: KHAO SAT 5 CHU BE CAPDQ 3
VE KIEN THUC KY THUAT CHUYEN NGANH
T4m quan Murc dd sinh vién Mrc 4 sinh vién
trong dat duoc hién nay cin dat dugc
- A N7 A~ ™ - —A =N

1.3Kiénthlfl’ckythuét alb|lc|d}]O 2 sjlofijujimiwviv

chuyén nganh

1.3.1 Qua trinh thiét ké,
ché tao

1.3.2 Ky thuét ché tao

1.3.3 Trang thiét bj va
cdng cy hd try

1.3.4 Ky thuét do
rdng

1.3.5 Ty ddng hoa san
xuét :

Ngoai céc chit d& dugc trich ra tir D& cuong CDIO, mét sb chti dé chudn diu ra
khéc dugc bd sung theo yéu cau clia chuong trinh Ky thuét ché tao tai Truong
Pai hoc Bich Khoa-DPHQG-HCM.

(xem chi tiét cic Phiéu khao sét tai Phu luc 5.2)

Tién hanh khao sat

Phurong thirc khdo st

e D4i véi nhém giang vién: t§ chirc hdi thao ldy y kién va tién hanh khao
sét. Giang vién dugc giri ban cdu hoi va phan hdi cho nhém khao sét.
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o D0 véi nhém doanh nghigp: t§ chirc hoi thao Idy ¥ kién; giri thur (k& ca e-
mail); vi dén 1am viéc tryc tiép tai doanh nghiép.

o D6i véi nhém cyu sinh vién: khio sét cic cyru sinh vién bﬁng nhiéu hinh
thirc nhur giri thur (qua buu dién va qua e-mail), moi gip mit, hodc dén noi
1am viéc cta cyu sinh vién dé khao sat.

o Dbi v4i nhém sinh vién: 6 chirc gip gd, trao ddi va tién hanh khio st.

Xizlj cdc phiéu khdo sdt

Ban céu hoi tuy chi bao gbm céc chi dé chuin diu ra chi tiét dén cip do 3
nhung ciing kh4 dai. P6i véi mdi cha de chuén dAu ra lai cAn dugc ddnh g1a vé
tAm quan trong, hién trang va mong muén dat dugc. Vi vdy, c6 kh4 nhidu ban
cau héi khong dugc dién diy di do ngu‘m tra 16i khong du kién nhin. M3i ban
ciu héi déu duge xem xét va danh gia vé cap db chi tiét va do tm cay. Mot sb
ban tra 16i c6 xu huong chon mot cdp do ndo d6 va dénh du giéng nhau cho
tht ca cdc chi dé chuén ddu ra. Déi voi céc trudng hop nay, nhém cong tac d’i
loal bo phiéu khio s4t lién quan hojic tién hanh khdo sat lai. Két qua vé sb
phiéu khao sét dugc liét k& & Bang 5.3. Qua khao sét, nhém cong tic da c6
nhimg nhan xét nhu sau:

o Hau hét véi dai dién céc doanh nghiép déu phai khio sét 1an 2 do dién
khong da nol dung vi phan 16n céc dal d1¢n doanh nghiép chi chii ¥ nhig
cha d& chuin diu ra ndi bét trong chuén d4u ra cia CTDT.

e Cic ban cdu héi do céc giang vién trd 10i dugc dénh gi4 13 cin trong nhét
vi céc giang vién la nhimg ngudi am hiéu vé sinh vién, v& CTDT, vé nhu
cau xa hoi néu 1am viéc thudng xuyén vdi doanh nghiép.

BANG 5.3: SO LIEU KHAO SAT

Nhém Sinh vién Glang vién Doanh nghiép Curu sinh vién
sé | phétra 124 53 > 200 >200
ban
cau | v vé 124 43 46 48
héi | hople 94 42 43 43
XU LY THONG TIN KHAO SAT

A 2 - ~ 20 _ & A R gen
S0 héa ban cau héi va nhip so liéu

Ban céu hoi va ndi dung tra 16 dugc sb héa dé thuan tlen cho vi¢c nhap s6 liéu.
S6 liéu dugc nhép vio chuong trinh Excel. Dya vio sb liéu khao sit, nhém
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cong tic phan tich gié trj trung binh cta c4c ¥ kién c6 xem xét theo nhém déi
tugng khao sit Bang 5.4.

BANG 5.4: GIA TR] TRUNG BINH CUA CAC Y KIEN
CO XEM XET THEO NHOM POI TUQNG

TAM QUAN TRONG DAT PUQC MONG MUON

Myc | Gv | DN [csv| sv | gv | DN [csv| sv [ av | DN | csv | sv
131 | 365 | 351 | 337 | 381 | 251 | 229 | 240 | 269 | 405 | 371 | 344 | 412
132 367 | 365 337 | 384 | 272 | 240 | 256 | 274 | 416 | 373 | 360 | 4.06
133 | 305| 307 | 293 | 350 | 237 | 215 [ 223 | 240 | 360 | 349 | 319 | 383
1.34 353 | 337 323 | 364 | 265 | 246 | 230 | 265 | 402 | 374 | 331 394
1.35 328 | 328 307 | 343 | 247 | 231 209 | 251 367 | 350 | 328 | 3.75

Xir Iy s6 liéu

Bén canh viéc phén tich gi tri trung binh, phan tich d§ Kéch ciing dugc xem
xét dé danh gi4 sy sai biét y ¥ kién trong nhém déi tuong khao sit d6. Phan tich
ANOVA [4] nhu minh hoa & Bang 5.5 dugc thyc hién cho tung ch d& chuén
déu ra, tlrng mirc do (tim quan trong, hién trang va mong mudn) d6i véi bén
nhém déi tuo'ng khéo st d& xem xét sy khac biét ¥ kién cuia cdc nhém nay. Gia
thiét dugc kiém dinh 11 “Gi4 tri trung binh giita bbn nhém déi tuong 1a bing
nhau”,

Két qua khao sdt dugc tdng hop cho timg chi d& chun diu ra. Hinh 5.1 minh
hoa két qué khao s4t dién hinh di v6i bén chi & chuin diu ra:

e chii dé chuin dAu ra 1.3.1 kién thirc v& Qué trinh thiét ké - ché tao, Hinh
Error! Reference source not found.5. 1a.

o cha dé chuén dau ra 2.1.1 ky nang nhin dang va x4c dinh mt vén d& ky
thuat, Hinh 5.1b.

o chi dé chudn dAu ra 3.1.5 ky thuat 1am viéc nhém, Hinh 5.1c.

e chii dé chuén diura4.1.1 ¥ thitc v& vai trd va trdch nhiém cta ngudi ky su
d6i véi xd hoi, Hinh Error! Reference source not found.s. 1d.
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BANG 5.5: KET QUA PHAN TICH ANOVA
VE “TAM QUAN TRONG” POI VOI CHU BE CHUAN PAURA 1.4.6

n 1 2 3 4 5 6 7 8 9 10
43 A 4 3 3 3 3 4 2 3 3 3
43 B 4 3 4 4 3 3 3 2 2 4
94 c 3 4 4 4 3 3 3 3 3 3
42 D 4 3 4 4 4 3 3 4 3 4

o
ANOVA Table 5%
Source SS df MS F Foritcat p-value
Between 0,36515 3 0,217 | 0,3305 | 2,6458 0,8033 J
Within 80,6483 219 0,3683
Total 81,0135 222
Estimates of Group Means
Group Confident interval 1-a
A 3,37209 * 0,1824 95% (Doanh nghiép)
B 3,27907 EY 0,1824 95% (Cyu sinh vién)
(o} 3,35789 + 0,1227 95% (Sinh vién)
D 3,40476 + 0,1845 95% (Giang vién)
4.50
BIT4m quan trong
S Hién trang
BMong mudn

HINH 5.1a: CHU DE CHUAN PAURA 13.1
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HINH 5.1c: CHU PE CHUAN PAU RA 3.1.5
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HINH 5.1d: CHU PE CHUAN DAU RA 4.1.1

Mbt s nhan dinh tir két qua phan tich:

e C6 sy chénh léch kha 16n gitta ‘mirc d¢ dat dugc’ voi ‘mic d§ mong
mudn’.

o Két qua phan tich ANOVA ‘vé tAm quan trong’ va ‘mirc 6 mong mudn’
cho thdy c6 sir khong ddng nhét giira bbn nhém ddi twgng khio sit.

o Déi v&i ‘mirc do dat dugc’, nhém sinh vién ludn cho ring thé hé sinh vién
hién nay ciing c6 kién thirc, ky niing va th4i 40 nghé nghiép nhét dinh ndo
d6. Tuy nhién, ba nhém dbi twgng khao s4t con lai thi khéng cho 1a nhu
thé.

THIET LAP TRINH DO NANG LUC MONG MUON POI VOI
CAC CHU PE CHUAN PAU RA

Tir nhimg sb liéu phan tich théng ké va két qua ANOVA, nhém céng tic da
thao luin sdu vé timg chu d& chuin diu ra dé xem xét sy khic biét, nguyén
nhan, huéng gidi quyét va tir d6 d4nh gid dé ra quyét dinh vé trinh d6 ning lyc
mong mudn (tr 0 dén 5) dbi véi timg chi dé chudn diu ra. Pham vi trinh d6
nang lyc mong mudn nay dugc phén thanh 6 khoang twong img véi sdu nhém
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theo phan loai Bloom [5] nhu minh hoa & Bang 5.6Error! Reference source
not found..

BANG 5.6: MUC PO PANH GIA THEO PHAN LOAI BLOOM

Nhém Trinh d$ niing lyc Y nghia
1. Knowledge 00520 C6 biét qua/ o6 nghe qua
2. Comprehension 2030 C6 hiéu biét/ c6 thé tham gia
3. Application 3035 C6 kha nang img dyung
4. Analysis 3540 C6 kha ning phén tich
5. Synthesis 4045 C6 kha nng tdng hop
6. Evaluation 4550 C6 kha ning d4nh gid

Véi két qua phan tich ANOVA & trén, chuén d4u ra cap d9 3 cho chuong trinh
Ky thuét ché tao tai Khoa Co khi dugc xiy dung nhu trinh by & Bang 5.7. Véi
chuén dAu ra cép d6 3 ndy, c6 thé tiép tuc phat trién chi tiét t6i cp d6 4.

BANG 5.7: CHUAN PAU RA CTPT KY THUAT CHE TAO, CAP PQ 3
VA TRINH PQ NANG LyYC MONG MUON

Phin 1 1 KIEN THUC VA LAP LUAN KY THUAT
1.1. KIEN THUPC KHOA HQC CO BAN

111, (4.0) | Todn giai tich (¢ao ham, vi phan, tich phén, PT vi, tich phan...)
11.2. (35) | Toandaisb

113 (35) | Xac suétthbng ké

1.14. (3.5) Phuwong phép tinh

1.15 (3.5) | Vétly: Co, nhiét, quang, dién, tir....

116 (3.0) | Héa

1.1.7 (35) | Tinhoc

1.2, KIEN THU'C KY THUAT cO SO

1.2.1. (35) | Coly thuyét: Tinh hoc va ddng iyc hoc
1.22. (4.0) | Nguyén ly mdy

123 (35) | Strcbénvatliéu

1.2.4. (4.0) | Chitiét may

1.25. (3.0) | Colwuchit

1.2.6. (3.0) | Ky thuatdién

127. (3.0) | Ky thuat dién tr

1.238. (3.0) | Ky thuat didu khién ty dong

120. (4.0) | V&ky thut, v& co khi
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1.2.10. (3.0) | Nhiét dong lwc hoc va truydn nhiét

1211, | (40) | vatlieuhec

1.2.12. (4.0) | Dung sai

1.3. KIEN THUPC KY THUAT CHUYEN NGANH

1.3.1. (35) | Qua trinh thiét ké - ché tao

132 (4.0) | Ky thuatché tao (cong nghé ché tao may)

1.3.3. (3.0) | Trang thiét bj va cong cy h8 trg

1.34. (35) | K§ thuat do luwdng

1.3.5. (3.0) | Twddng hda sin xuét

14, KIEN THUFC HO TRQ KHAC

1.4.1. (3.5) | May tinh hd tro thiét ké CAD

142 (35) | May tinh h trg gia cong CAM

1.4.3. (35) | KythuatCNC

144, (35) | Antoan va moitnrdmg

1.4.5. (35) | Trangbj dién - dién tir

1.4.6. (35) | Ky thujt thiy lyc — khi nén

Phin 2 KY NANG CHUYEN MON - TO CHAT CA NHAN
2.1. KHA NANG PHAN TiCH KY THUAT VA GIAI QUYET VAN D&
211 (4.0) | Nhan dang va x4c dinh mot vin & ky thuat

212 (4.0) | M6 hinh héa van g&

21.3. (3.0) Uéc rgmg va phan tich dinh tinh vén d&

214 (3.0) Phén tich cac yéu té ngiu nhién

215. (3.0 Két luan vé vén & datra

22 THY'C NGHIEM VA KHAM PHA TRI THUC

221. (3.5) Lap gia thuyét v cac kha niing xdy ra

222 3.5) Tim hiéu thdng tin qua tai liéu in va dién t

223 (35) Khdo st tir thye nghiém

224. (3.0 Kiém dinh gia thuyét da dwa ra, va chirng minh
23. SUY NGHI CO HE THONG

2.3.1. (3.4) Nhin tdng thé van a&

232 (3.2 Xac¢ dinh nhing vén dé phat sinh va trong tic trong hé théng
233 (3.5) Sép xép va xéc dinh céc yéu 16 trong tam

234. (3.4) Phén tich wu nhurgc diém va chon giai phép cén béng
24, KY NANG VA THAI BQ CA NHAN

24.1. (3.5) Chi dong va sin sang chép nhan rii ro

242 {(35) | Cotinhkién ti va linh hoat

243. (3.5) C6 kha nang tw duy sang tao

244, (3.5) C6 kha ning tw duy danh gia
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Nhan thirc vé& kha nang, d4c didm vé tinh céch va kién thire clia chinh

245, (3.0) minh

24.6. (3.5) Ham tim hidu va kha niing hoc tap subt doi

247. (3.5) Biét cach quan ty ngudn lyc va thev gian

28, CAC KY NANG VA THAI DO CHUYEN NGHIEP

25.1. (3.5) Thé hién dao e ngh& nghiép, tinh trung thyre, 1am viéc ¢6 trach nhiém

252. | (30) | C6thaidd hanh xir chuyén nghiép

253, (3.0) ChU ddng 16n ké hoach cho nghé nghiép ciia minh

254. (3.5) Ludn c4p nhjt thong tin trong finh vye ky thuét

Phin3 KY NANG LAM VIEC THEO NHOM VA GIAO TIEP

3.1. LAM VIEC NHOM

31.1. | (35) | Thanhiap nhém

31.2. (3.5) T chirc hoat ddng nhém

3.13. (3.0) Phat tridn nhém

3.14. (3.0) Léanh dao nhém

315. | (3.1) Ky thuat lam viéc nhém

32 GIAO TIEP

321. | (30) Chién lwgc giao tiép

322 (2.6) Chu tric giao tiép

3.2.3. (3.0) Giao tiép bing van ban

324. | (31) Giao tiép da phwrong tién

3.25. (4.0) Giao tiép ad hoa

326 (35) | Thuyétirinh va ctr chi giao tiép

33. GIAO TIEP BANG NGOAI NG(r

3.3.1. (3.5) Tiéng Anh (chuin d4u ra 450 TOEIC)

33.2 (3.0) Céc ngdn nglr khéc

Phin 4 HINH THANH Y TUONG, THIET KE, TRIEN KHAL, VA VAN HANH
TRONG BOI CANH DOANH NGHIEP VA XA HQI

a1, BOI CANH BEN NGOA! XA HOI

41.4. (3.0) Vai trd va tréch nhiém cla ngudi ky sw dbi véi xa hoi
Nhan thire dwere nhirng loi ich mang lai trong viée (g dung khoa hoc ky

412, | (34) | thust

413 (3.0) Céc quy tc cla xa hoi dbi voi ky thust

414, (3.0) Kién thire phép ludt, lich sl va viin héa

4.15. (3.0) Céc vAn d& mang tinh thér sy

4.1.6. (2.5) Phét trién vi&n canh toan ciu

4.2, BOI CANH KINH DOANH VA DOANH NGHIEP

421. (3.0 Tén trong sy da dang vin héa doanh nghiép

422, (30) Chién luge, myc tiéu, va ké hoach kinh doanh
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423 (3.0) C6 au 6c thrrong mai héa ki thuat

424 (3.5) Kha néng thich (g trong cdc méi trrdmg lam viéc khéc nhau
43. HINH THANH Y TUONG & XAY DUNG HE THONG

431. | (30) | Thiétiap nhirng myc tidu va yéu cAu clia hé théng

432, (3.0) X&c dinh chire nding, khéi niém va céu tric clia hé théng
433. (3.0 M5 hinh héa hé théng va dam bdo muyc tiéu c6 thé dat duec
434, (3.5) Quan ly 3 4n

44, THIET KE

441 (34) Quy trinh thiét ké

442 (3.3) Céc giai doan qua trinh thiét ké va phwong phap tiép can
443 (3.6) V4n dyng kién thirc trong thiét ké

444, (3.5) Thiét ké chuyén nganh

445, (2.5) Thiét ké da finh vizc

44.6. 2.5) Thiét ké da myc tiéu

45. TRIEN KHAI

45.1. (3.0 Lap ké hoach qua trinh trién khai

452, (3.5) Qui trinh ché tao va I4p rip _

453 (3.0) Qui trinh trién khai hé théng didu khidn

454, (3.0) Tich hep phén co va phin didu khién

455, (3.0) Thir nghiém, kiém tra, thm dinh, ching nhan

4586. (3.0) Quan ly qua trinh tridn khai

46. VAN HANH

46.1. (2.5) Thiét ké va téi wu héa qud trinh van hanh

482 (2.5) Hu4n luyén va van hanh

463. (2.5) Céc hoat ddng hd trg trong vong ddi hé théng

46.4. 2.5) Cdi tién va phét tridn hé théng

46.5. 2.5) XU ly sau vong ddi hé théng

4686. 2.5) Quaén Iy v4n hanh

PHAT TRIEN CHUAN DAU RA CAPPO 4

Xac dinh ndi dung cu thé cho chi d& chuin diu ra

O budc nay, mbi cha d& chuén dau ra cip d 3 dugc xem xét va lya chon néi
dung chuan dAu ra cy thé (chi d& cip d6 4). Thi du d6i véi chu d& chuin dau
ra 3.2.4. ‘Giao tiép da phuong tién’, c6 ba noi dung chuén diu ra: bai thuyét
trinh bang dién tir; qui chuin lién quan dén viéc sir dung thu dién tr, 10i
nhén, vi hdi thao qua video; va hinh thirc giao tiép dién tir khdc nhau (biéu

dd, trang web, ...).
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Gan dgng tir chi dgng theo phén loai Bloom

Noi dung chuén du ra—chi d& cap d% 4 chi c6 thé danh gid dugc néu duoc bat
dAu bing dong tir chi dong. C6 thé chon ddng tir chi dong tir phin loai Bloom
[5] thy theo trinh d6 ning lu‘c mong mudn. Thl dy, vdi trinh d§ ning lyc mong
mubn cho chii d& chuén diu ra 3.2.4. ‘Giao tiép da phuong tién’ 1 3.1 thi véi
ba ndi dung chuén dau ra & trén, c6 thé gan céc dong t chu dong nhur sau:

e Thyc hanh, chudn bj bai thuyét trinh dién tir.

o Thdo ludn nhimg qui chuin lién quan dén viéc sir dung thu dién tir, 15i
nhan, va hi thao qua video.

o Strdung chc hinh thirc giao tiép dién tir khdc nhau (biéu db, trang web)

Khi phét trién chuan dAu ra cip do 4, cin thuc hién twong ty hai bude trén cho
cdc chi dé chun dAu ra cAp d6 3. Khi d6, chun diu ra CTDT dya trén D&
cuong CDIO dugc thé hién day di va chi tiét dén cip d6 4 nhu dugc minh hoa
& Bang 5.8. Xem chi tiét chuén dAu ra cAp do 4 tai Phy lyc 5.3.

TOM TAT

O Chuong ndy, viéc xdy dyng chuin du ra cip d 4 dya trén D& cuong CDIO
da dugc trinh bay, bao gbm xdy dung chuén diu ra cép d% 3, khéo sat, xir Iy s6
liéu, xdc dinh lﬁnh d% ning lyc mong mudn, phit trién chuin diu ra cép do 4.
Chuén dAu ra cp d6 4 1a co s& d& thiét ké khung CTDT, va tiép theo Ia phén
bd vio céc mon hoc d8 thiét ké dé cuong mdn hoc.

BANG 5.8: MINH HQA CHUAN PAU RA CAP DO 4, CTPT
KY THUAT CHE TAO

Phin3 | KV NANG LAM VIEC NHOM VA GIAO TIEP
3.1. LAM VIEC NHOM

3.1.1. (35) | Thanh1ap nhom

Lam rd/ hiéu/ gidi thich céc giai doan cla viéc thanh lap nhém va vong adi
clia nhém

Tom tét nhiém wy va céc quy trinh hoat ddng nhém

Xéc dinh c4c vai trd va trach nhiém clia cac thanh vién trong nhém
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- | Gidi thich cdc myc tiéu, nhu cAu, va d3c tinh (céch 1am viéc, sy khac biét vé
vin héa) clia tirng ca nhan thanh vién trong nhom

- | Lam 5 cac diém manh va diém yéu clia nhém

- Chi ra céc quy tc lién quan dén tinh bdo mét, bdn phan, va 6& xuwéng clia
nhém

Tu' ket qua khao sat dm véi cac nhom dbi tuong khac nhau, co s nao dé
xdc dinh trinh d§ ning lyc mong muén d6i véi m3i chu d& chuén diu ra?

Ban cho biét bang c4ch ndo d& phit trién chuan dAu ra cip d6 4?

Tai liéu tham khao

(1

(2]

(3]

(4]

» 18]

Edward F. Crawley, Creating the CDIO syllabus, a universal template for
engineering education, in Proceedings of the 32nd ASEE/MEEE Frontiers in
Education Conference, Boston MA, November 6-9 2002, pp. 8 — 13.

N. Houbak and P. Klit, Mechanical engineering curriculum at DTU and the
application of CDIO in first year courses, Proceedings of the Ist Annual CDIO
Conference, Queen’s University, Kingston, Ontario, Canada, June 7- 8, 2005.

K. Bjerner and S. Granath, Development of three bachelor programmes at
linkoping University according to CDIO, Proceedings of the Ist Annual CDIO
Conference, Queen’s University, Kingston, Ontario, Canada, June 7-8, 2005.

http://www.csse.monash.edu.au/ ~smarkham/resources/anov
a.htm,

http://www.teachers.ash.org.awresearchskills/dalton. htmg##top.



CHUONG SAU

THIET KE CHUONG TRINH
PAO TAO TICH HOP THEO CDIO

POAN TH] MINH TRINH, VU TIEN LONG

GIOI THIEU

Chuong 3da tnnh biy mdt quy trinh thiét ké va phat trién CTDT d4p mg
chuan diu ra bao gbm ba g1a1 doan (1) xdy dymg chuin du ra CTDT, (2) thiét
ké khung CTDT, va (3) thiét ké d& cuong mén hoc. N§i dung giai doan (1) xay
dyng chuén diu ra CTPT di du'orc trinh bdy & Chuong 4 vi minh hoa &
Chuong 5 véi viéc xay dyng chuin du ra chuong trinh ky thut ché tao &
Khoa Co khi-Trudng Dai hoc Bich khoa-DHQG-HCM. Tiép theo, Chu'ong 6
ndy trinh bay vxcc hodn thi¢n CTDT tir CTDT hién tai theo nguyén tic CTPT
tich hop. Viéc thiét ké CTPT méi cling thuong c6 su tham khao, ké thira cdc
CTDT hién tai, do d6, c6 thé xem nhur 13 thiét ké CTDT trén co s cai tién
CTDT hién tai.

Phin dAu cua Chu'orng trinh bay nguyén tic thiét ké CTDT tich hQ'p theo Tiéu
chudn 3-CDIO. Phin tiép theo trinh bay mét quy trinh thiét ké CTDT tich
hop. Mdi budc cia quy trinh dwoc md ta chi tiét véi bang biéu minh hoa.
Minh hoa viéc 4p dung quy trinh ndy dé hoan thién CTDT k¥ thuat ché tao &
Khoa Co kh1-Tru'0'ng Dai hoc Bich khoa-DPHQG-HCM dugc trinh bay & .
Chuong 7 tiép theo.

MUC TIEU CUA CHUGONG
Chuong niy duge soan thao nhim giiip ddc gia:

e hiéu cdc nguyén tic thiét k& CTDT tich hop theo CDIO.
o hiéu mjt quy trinh thiét ké CTDT tich hgp theo CDIO.
* 4p dyng quy trinh dé thiét ké CTDT tich hgp theo CDIO.
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NGUYEN TAC THIET KE
CHUONG TRINH DAO TAO TiCH HOP

Thiét k& CTPT tich hop theo CDIO--Tiéu chuén 3-CDIO, dugc thyc hién theo
céic nguyén tic sau [1]:

¢ Chuong trinh dao tao dugc thiét ké véi céc mdn hoc c6 sy hd trq 14n nhau,
v&i mot ké hoach 16 rang dé két hop viéc hoc kién thirc va dbng thoi rén
luyén céc ky ndng, thdi d6 cho sinh vién.

o Cic chuén diu ra cia CTDT dugc chuyén tai mdt cich c6 hé théng thanh
céc chuin dAu ra trong timg mén hoc, timg hoat dong hoc tép dé dam bao
sinh vién khi t8t nghiép dat dugc cic chuan dau ra ciia ca CTDT.

e Thiét ké CTDT la mdt ké hoach rd rang dugc toan thé giang vién ciia
CTDT tiép nhan va lam chi.

QUY TRINH THIET KE
CHUGNG TRINH PAO TAO TIiCH HOP

Theo quy trinh & Hinh 3.3, két qua cuia quy trinh ban ¢ day bao gbm khung
CTDT, ma trin cic mon hoc, va dé cuong cdc mén hoc tuong u'ng véi chuén
dAu ra mé&i--theo myc tiéu hoan thién CTPT. Quy trinh cy thé dé thyrc hién bao
gdm nam buéc (Hinh 6.1):

o Budc 1-Déi sénh CTDT hién tai véi chuin dau ra méi.

Budc 2-Thiét ké khung CTDT.

Budc 3-Thiét ké trinh ty giang day céc chi d& chudn ddu ra vé k¥ ning,
thai dg.

Budc 4-Phén bd trinh tir giang day céc chii d vio mén hoc.

Buéc 5-Thiét ké dé cuong cdc mdn hec.

-

Chuén du ra CTDT 12 co s& cho viée thiét ké CTDT, do d6, dé hoan thién mot
CTDT, budc dAu tién cin thyc hién 12 d6i sdnh CTDT hién tai v6i chuin dau ra
mong mudn.

Budc thir 2 13 cAu triic lai CTDT theo chuin diu ra mdi, va nhitng y tudng
mdi--trong mrong hop nay I thiét ké theo nguyén tic CTPT tich hgp nhu néu
& trén. Ap dung céu triic CTPT tich ho'p cho phep tan dung kép quy thdi gian
va tao diéu kién dé sinh vién phat trién ca vé kién thirc chuyén mén l4n céc k¥
ndng, thdi do cAn thiét, nhu yéu clu cia Tiéu chuan 7-CDIO [1]. Nhu vy,
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CTDT dugc tb chirc theo cic mén hoc va dan xen vao d6 1a bai tap lon dd 4n
dé sinh vién rén luyén ky nang, thdi d5. Néi dung cdc mén hoc ciing cin dugc
xem xét sao cho c6 syr lién két, hé trg gilta cdc m6n hoc. Két qua cua budc 2 1a
khung CTDT méi.

Dé thiét 13p ma trén c4c mdn hoc, céc budc tiép theo cin thyc hién 13 thibt ké
trinh tyr ging day cdc chi dé chuin diu ra, va phén bd trinh ty niy vao cic
mon hoc ciia CTDT.

Trinh ty gidng day c4c chi d& chuén d4u ra 12 tién trinh giang day cha d& chun
déu ra qua cdc mon hoc. Néu trinh ty dugc thiét 1dp mot cach diing dén thi viéc
hoc tip s& phit trién theo mét chu trinh ma trong d6 mdi kién thirc, ky ning,
thdi d§ s& dugc xay du'ng trén va cling cb nhitng kién thirc, ky ndng, thdi d6 di
hoc trude d6. Céc kién thirc, ki ning, thii d6 hoc sau s& & mirc do phtrc tap
hon nhimg kién thirc, k§ nang, thi do hoc trude d6.

Qud trinh phén b trinh tyr giang day cdc chi d& chuin diu ra vao cic mén hoc
cho thay céc k¥ ning, thii d6 dirgc dan xen vio cdc mén hoc nhu thé ndo. Két
qua cia vi¢c phan bd trinh ty giang day 12 mdt ma trn cdc mdn hoc, trong d6
mdt tryc ligt k& cdc mon hoc, truc thir hai liét ké céc chi d& chudn diu ra.

Giang vién cdc mdn hoc cin tham gia siu vio qué trmh thiét ké trinh ty giang
day, va phan b3 trinh tyr vio cic mén hoc, dé g6p ¥ vé tinh kha thi cua viéc tich
hop céc ky ning, thdi d§ ndo d6 vao trong ndi dung chuyen mdn ma hg phu
trdch giang day. Bang céch tham gia vio viéc thiét ké hay hoan thién CT DT
thong qua cdc giai doan chinh sira 13p di I3p lai, cdc gidng vién c6 dugc quyén
s& hiru déi véi CTDT.

Sau khi dé théng nhét viéc phan bd trinh tw giang day céc chii d& chudn ddu ra
vao mon hoc, méi giang vién c6 thé thiét ké dé cuong mén hoc theo cic chuin
ddu ra di dugc phin bd cho mén hoc ciia minh. Qui trinh thiét k& CTPT c6
thé duoc 13p lai nhidu lan.

Péi sanh chwong trinh dao tao hién tai
v6i chuin diu ra méi

Muc dich ciia viéc dbi sdnh 13 x4c dinh xem CTDT hi¢n tai ddp ung nhu thé
ndo d6i véi céc chun ddu ra méi. Két qua déi sdnh ciing 13 co s& dé tién hanh
diéu chinh trinh ty, ndi dung cic mén hoc trong CTDT.

Viée déi sanh duogc tién hanh bing céch thyc hién khéo sat dbi véi giang vién
day cic mén hoc trong CTPT. Khao sit dugc tién hanh véi toan bd cic mon
hoc bét budc trong CTDT va mdt s mén hoc tyr chon duge da s sinh vién
dang ky. Khao st ciing c6 thé bao gdm mot s hoat dong ngoai khod c6 déng
g6p vao viéc hinh thanh kién thirc, ky nang, théi do cho sinh vién. Hai bang



84 Thiét ké va phat trién CTDT dép tng chuin diu ra

khio sat duoc tién hanh 1a “ITU” va “blackbox”. ITU la viét tit cuia Introduce
(gi6i thiéu), Teach (giang day) va Utilize (str dung) Khao sit ITU nhim xac
dinh xem trong mén hoc, cdc ni dung clia chuin dAu ra duge gidng vién dua
vio & mirc do gidi thidu, giang day hay sir dung. Sy phan biét gitta I, T, U
dugc the hién & Bang 4.1. Khao st “blackbox” (hp den) nhim x4c dinh trinh
fr, mbi quan hé giira cdc mdn hoc trong CTDT.

- 1. Péi sanh CTDT o

mdéi

, Céc quy dinh, rang
2. Thiét ké khung |« budc lién quan
CTPbT
3. Thiét ké trinh ty Sw hd trg ciia cic
giang day céc chu chuyén gia, tai li¢u
dé CDR vé k¥ ning, vé giang day ky
théi do ning, thai 4o

l

4. Phan bb trinh ty
giang day céc chu
d2 vao mén hoc

§. Thiét ké d& cuong
cic mon hoc

HINH 4.1 : SO PO QUY TRINH THIET KE CTPT

TiCH HOP THEO CDIO
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BANG 4.1 : PHAN BIET INTRODUCE (GIOT THIEU), TEACH (GIANG DAY)
VA UTILIZE (SU DUNG) [2]

Introduce (gi6i thi¢u)

Teach (gidng day)

Utilize (sir dyng)

- Trinh bay ngén gon cho
sinh vién vé chi 82 (topic)

- Cb ging @& sinh vién hoc
duge mét ndi dung méi trong
cht a&

- Col nhw sinh vién da c6
kién thirc nhét dinh v& cha
aé

- Trong mén hoc, khdng ¢b
chuln dAu ra cy thé nao lién
quan dén ch(i d& nay

- Trong mdn hoc, ¢6 chudn
du ra lién quan dén chl g8,
sinh vién it nhét tang mét bac
nhan thirc v& chi d& (theo

- Trong mén hec, khong cé
chuln d4u ra cy thé nao lién
quan dén chli 38 nay nhung
sinh vién s& sir dung kién

giang, thao luén, thyrc hanh)

thang do ctia Bloom) thirc clia chii d& nay a8 dat
céc chuln d4u ra khac
- Thoi gian trinh bay v& chi | - Thei gian danh cho chi @& | - Khéng danh thoi gian
32 nay it hon mét gier nay nhidu hon mét gir (bai | gidng day vé chi 6& nay

- Khong co céc bai tap lién
quan dén chli 3 nay

- C6 céc bai tap, tidu luan lién
quan dé&n chd & nay

- Khéng c6 céc bai tap duec
thiét ké d& day chti 8é nay

- Chi @& nay khéng duoc
danh gid trong cac bai kiém
tra

- Chi & nay dwoc dénh gia

trong c4c bai kidm tra

- Chi @& nay khéng duwoc
danh gid trong cac bai kiém
tra

Thi dy:

- Vao diu budi hoc, gidng
vién dwa ra mot thi dy vé sy
van hanh clia h¢ théng k§
thuat (chu @& 4.6 trong Dé
cuwong CDIO) dé di vao khai
niém “thiét ké”, va khong c6
tho luan gi thém vé sy van
hanh.

- Vin @& @ao dic nghé
nghigp (chi ¢& 2.5.1 trong
aé cwong CDIO) dugrc trinh
bay trong mét thi dy hay bai
gidng, tuy nhién khong dé
cap dén vai 1rd clGa no trong
thye té.

Thi dy:

- Gidng vién trinh bay vé quy
trinh va phwrong phap thiét ké
san pham (cht 68 4.6 trong d&
cuong CDIO) trong bai gidng
va sau do sinh vién thyec hanh
trong cdc db 4n, bai tap 6
chém didm.

- Giang vién trinh bay cac bai
gidng v& lam viéc nhém (chh
@& 3.1 trong d& cuwong CDIO)
va sinh vién tham gia dd an
the hién theo nhém trong hoc
ky. Trong dd, cac ky nang lam
viéc nhém clia sinh vién dwoc
danh gid cing v&i két qua aé
an.

Thi dy:

- Trong mdt mdn hoc, sinh
vién dugc yéu cAu chudn b
va thuyét trinh (chi @& 3.2
trong 8& cuong CDIO) dé
gidi thich cong viéc da thyc
hién. Trong mdn hec, gidng
vién khong huwémg din vé
céc k§ naing thuyét trinh.

- Khi lam thi nghiém, sinh
vién phai str dyng céc ky
ning thyc nghiém (cha dé
2.2 trong d& cuong CDIO)
a2 tién hanh céc thi nghiém.
Tuy nhién, trong mén hoc,
gidng vién khdng hwéng din
lai cac k¥ ndng thire nghiém.

Khado sat ITU

Trong khao sét ITU, m&i giang vién dugc phat mdt bang khao sdt dé cung cép
céc thong tin v& mon hoc minh phy trich. Trong bang khao sdt, ¢6 in sin céc
chu d& ctia chuén diu ra. P6i véi mbi chi dé ciia chuin dau ra, gidng vién x4c
dinh xem mén hoc ciia minh c6 bao gdm chi @ nay hay khong, néu cé thi &
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murc d§ nao: gidi thiéu (I), gidng day (T) hay sir dung (U). Trong mén hoc
ciing c6 thé c6 sy két hgp cic mirc d6 nay cho mdt chu dé, thi du TU (giang
day va sau d6 sir dung dé hoc chi d& khac), IU (giéi thiéu va sau d6 sir dung dé
hoc chii @& kh4c). Tuy nhién, khong sir dyng sy két hgp IT hoac ITUVI T &
day dugc hiéu 13 dd bao gdm I Ngoai ra, giang vién c6 thé cung cip thém
thong tin vé viéc gidi thiéu, giang day hay sir dung céc chi d& ndy & cic mon
hoc lién quan. Riéng déi véi giang day, giang vién cho biét hinh thirc dnh gis
d6i véi céc chii d& niy trong mén hoc minh phy trich.

BANG 4.2: BANG KHAO SAT ITU (TRICH LUQC)

Trwdmg........
Khoa.......
Bo mén:....
Tén moén hoc..........
Giang vién..........
Néu T thi
Néu U thi a3
VT duwoc danh | 88 duoc | dwec!/T & mon
da dwocl&| gidbing ued nao?
mén nao? | hinh thire moén
nao? nao?

it @ & @ ® (6)

Phan 2: KY NANG CHUYEN MON — TO CHAT CA NHAN

2.1. KHA NANG PHAN TiCH KY THUAT VA GIAI QUYET VAN &

2.1.1. Nhan dang va xac dinh
vin ad

2.1.2. M6 hinh héa vin &

2.1.3. Uéc lweng va phan tich
dinh tinh vin gé&

2.1.4. Phan tich céc yéu td
ngéu nhién

2.1.5. Kétluan v& vin & a3t ra

2.2. THY'C NGHIEM VA KHAM PHA TRI THUC

2.2.1. Lap gia thuyét vé cac
kha ning xay ra

2.2.2. Tim hiéu théng tin qua
sach va intemnet

2.2.3. Khdo sat tir thyc nghiém

2.2.4. Kidm dinh gid thuyét va
chirng minh
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Trong bang khao sit ITU, c4c chii d& ciia chuén dAu ra thudmg duwoc sir dung &
cép d6 3, X.X.X. Mot s6 truong dai hoc ciing c6 khi sir dung chi dé cta chuin
diu ra & cép do 2, X.X dé khio s4t. Tuy nhién, chi d& cia chuin ddu ra & cép
d6 2 con kh4 khdi quit nén giing vién thudng dugc yéu ciu cung cip thém
théng tin xem mdn hoc tap trung vio chii dé twong img ndo & cip 6 3. Viéc sir
dung chi d& cta chuln du ra & cAp d6 4 thi s6 lwong qué nhiéu, hon 250 cha
dé, s& gy khé khin cho qud trinh khéo sat va phan tich két qua. Phin sau day
gi6i thiéu mot phan bang khao sat ITU dugc sir dung trong khao sét [3).

Khdo sdt “blackbox”’

Trong khéo s4t “blackbox”, mi mon hoc dugc xem nhu 13 mdt hép den, chi
quan tdm dén diu vio va dhu ra. D6i véi ddu vao, gidng vién xdc dinh xem dé
hoc mén hgc nity, sinh vién cin c6 kién thirc, k§ ning, thi do gi va mon hoc
ndo di cung cdp cho sinh vién c4c kién thirc, ky ning, thai do ndy. Nhur vy, c6
thé hiéu mén hoc niy s& sir dung (U) nhing kién thirc, ky néng, thdi d¢ gi.

Pbi véi ddu ra, giang vién x4c dinh xem hoc xong mén hoc cia minh, sinh
vién s& dat dugc c4c kién thirc, ky ning, thi d gi va s& sir dung trong cic mén
hoc nao sau nay [1]. Nhu vdy, cé thé hidu mén hoc ndy s€ gidng day (T) nhitng
kién thirc, k¥ ning, thdi d9 nio vi chi nhimg kién thirc, ky nang, thai d dugc
giang day (T) trong mon hoc méi dugc thé hién & chudn diu ra mén hoc.
Ngoii ra, ciing c6 thé d4nh gid xem sinh vién dat dugc céc kién thirc, ky ning,
thdi do d6 & mirc do thanh thao nio. Phin sau diy gi6i thiéu mét phin bang
khdo sét “blackbox” & Bang 4.3.

Mt 56 luu $ khi thue hién khdo sdt

Khao sét ITU va “blackbox” c6 thé durgc tién hanh ciing lic. Hai bang khao sat
ndy ciing c6 nhiéu diém bd trg cho nhau. P& hoan tit cic bang khao sit nay,
giang vién phai bd ra mét khoang thdi gian tir 60 dén 120 phit. Theo kinh
nghiém thyc hién c4c cudc khao sét, da sb giang vién c6 thdi do tich cyc dbi
v6i khao sét. Tuy nhién, mét s6 giang vién khong danh da thoi gian cho bang
khdo st va chua c6 nhimg phan hdi chinh x4c. Ciing c6 mét sb giang vién to ra
lo ngai vi mén hoc ctia ho khong bao gbm nhiéu chii @& trong chuin diu ra.
Két qué khao s4t s& anh hudng nhiu dén céc quyét dinh didu chinh CTDT sau
ndy. Do d6, dé thu dugc két qua khao sat mdt céch chinh xdc nhit c6 thé, khi
tién hanh khao sét cin luu y mét s6 diém sau day:
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BANG 4.3 : BANG KHAO SAT “BLACKBOX”
PAU VAO PAU RA

Mdn hoc | Kién thiec,
nao da ky nédng, thai

Kién thirc, Mbn hoc
k¥ néng, nao sé st

cung d6 sinh vién thai d§ sinh | dung?
chp? can c6? (& vién dat
mure d6 dugc? (&
nao?) mirc do
nao?)

o Giai thich 15 cho c4c giang vién vé muc dich ciia cudc khao sat: nhim xdc
dinh hién trang ciia CTPT @ c6 nhimg diéu chinh cho phi hop, dap img
dugc chuén d4u ra méi. Khao sit khong nhim d4nh gis, xép loai gidng
vién hay mén hoc.

» Giang vién cin dugc giai thich dé hidu rd cic ciu hoi trong bang khao sit.
Péi véi bang khao sét ITU, cin giri kém bang giai thich I, T, U dé giang
vién phan biét I, T, U. '

» Giang vién s& gap khé khin trong viéc dbi chiéu cdc khéi kién thirc, ky
ning, thai d6 trong mén hoc cia minh twong tmg véi chii dé ndo trong bd
chudn diu ra. Vi vay, khi khéo sét cin c6 mét bang giai thich cang chi tiét
cang tbt cac chit dé trong b chuin diu ra.

e Giang vién c6 thé khong nim rd hét ndi dung clia cic mén hoc trong
CTDT. Vi vay, khi khao sdt cén c6 mot bang danh sich cic mén hoc trong
CTDT vi néi dung tdng quit ciia cic mén hoc nay. Mi mén hoc duge
danh mi sé dé c4c giang vién thudn tién khi dién thong tin vio cic bang
khao sit.

e Viéc xdc dinh mirc d cua kién thic, ki ning hay thai do dat dwoc dya
vio thang do Bloom. Tuy nhién, cin giéi thich 16 c4c mirc d¢ theo thang
do Bloom vi giang vién c6 thé gip khé khan khi x4c dinh kién thirc, ky
ning hay thdi d¢ & mirc do nao.

Theo kinh nghiém, truéc khi tién hanh khao sét cin t6 chirc mdt budi gidi thigu
cho tht ca giang vién vé cic ndi dung lién quan ké trén: muc dich khéo sét, ndi
dung bang khao sat, cic chu dé trong chuan dau ra, ndi dung cic moén hoc
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trong CTDT. Sau budi gioi thiéu ndy, cic giang vién vé nha thyc hién céc
phiéu khao sat. Ddi v6i cdc mén hoc c6 nhiéu giang vién phy tréch thi cin c6
sy trao ddi théng nhit giita cdc giang vién. Sau khi cdc gidng vién dd dién
phiéu khéo sét, c6 thé td chirc hop giita cdc giang vién phy trach c4c mén hoc
lién quan (do cing mdt bd mdn phy trdch) va nhém thyc hi¢n khao sét dé trao
ddi, théng nhat c4c diém chua rd. Céc giang vién phai c6 trdch nhiém dbi véi
céc thong tin minh di cung cép. Tuy nhién, nhém thyc hién khao sét ciing cin
c6 céc giang vién kinh nghiém, nim tdng thé ca CTPT, ndi dung, dé cuong
cic mdn hoc dé trao ddi véi céc giang vién. Céch 1am ndy gidp thu dugc két
qua tbt hon trudmg hop dé céc gidng vién tyr mot minh dién phiéu khao sat.

Khi trién khai khio sat, c6 thé tién hanh khéo sét thir véi mot sé giang vién dé
¢6 sy diéu chinh cho phil hop. Nén bit dau truéc véi cic mén hoc co s& va
nganh do b mon, khoa phy trich rdi m& rong sang cdc mén dai cwong chung
ctia ca trudong. Trong qué trinh trao ddi gitta gidng vién véi nhém thyc hién
khdo sit, cdc giang vién ciing c6 dip ra soat lai mdn hoc ciia minh va dinh
huéng mot s6 chit @& trong chufn d4u ra c6 thé tich hop thém vio mén hoc. Pé
tao co s& phap 1y, m3i budc tién hanh cin duge cic bd phan c6 tham quyén (bd
mon, khoa, hoi ddng khoa hoc va dio tao ciia khoa, ban gidm hiéu...) gép ¥ va
phé duyét.

Téng hop, phén tich két qud khdo sdt

Sau khi da thu thip bang khao sit ciia cic mén hoc trong CTDT, nhém thyc
hién khéo st tién hanh tdng hop dir liéu va phan tich cdc két qua. Dbi véi khao
sat ITU, c6 thé tdng hop dir liéu khao sét theo Bang 4.4 duéi day.

Dya trén bang tdng hop dir liéu, nhém thyc hién khao s4t tién hanh phén tich
xem CTDT hién tai ddp img chuén diu ra hay khéng. C6 thé xem xét mét s6
van dé sau [4]:

BANG 4.4: BANG TONG HQP KET QUA KHAO SAT ITU
CUA CAC MON HQC TRONG CTPT (MINH HQA)

Céc chi a8 cua chudn ddu ra
HK Mén hoc 11 1.2 46
11101112 113 | 1211122 | 123 |..{464]| 465 | 466
1 | Anhvan1
) 2 | Paish | 1 U
3 | Giditich1 TU U
4 | vaty1 V) u
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5 f;ﬂgf“ U u
6 | Phapluat
57 g”’nﬁgp u | u ulwu |
58 | CADICAM/ U
59 | DAMH ... ul|lulul . u
60 :f‘y"ﬁ"g w|w| v
o [
62 ;’;“:;'}HH u u
63 g?ér?lm T
64 hM.Igh"mhéa u
9 |es ,L‘;ﬁ:;f" tt ul|lulu v
Nhin chung:

e C6 chii dé no trong chudn du ra khdng dugc I, T hay U bdi cdc mén hoc
trong CTDT khong?

e C6 chi d& nao trong chuin dAu ra khong dugc I, T ma chi ¢6 U khéng?

e C6 chit d& nao trong chudn diu ra U truéc rdi méi I hay T khéng? (theo
trinh ty m6n hoc trong cic hoc ky)

e C6 chit d& nio trong chuin d4u ra chi c6 I hay T ma khéng c6 U khong?

o Cic chu dé trong chuén déu ra déu dugc T it nhit mét 14n trong ca CTDT
khong?

o C6 mon hoc nao khong ¢6 I, T hay U bét ky chii d& nio trong chuén dau
ra khong?

o C6 mdn hoc ndo I, T hay U rét nhidu chi d& trong chuén dAu ra khong?

Cu thé déi véi timg chii dé:

o Chii d& ndy dugc I, T hay U bao nhiéu lan trong ca CTDT?

e Chu dé nay dugc I, T hay U bao nhi€u lan trong m6i hoc ky?

e Cic chi d& ndo dugc tap trung I, T hay U nhiéu 14n hon, cic chi dé nio it
hon?
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e So sénh véi sb liéu khao sét cia mot sb truong dai hoc tai website ctia Higp
hdi CDIO. Pé so sénh mirc d¢ gidi thiéu, giang day hay sir dung céc chii dé
trong chuén du ra ciing nhu so sinh v&i mic d6 mong mudn, mot sb
trudmg dai hoc di sir dung chi s6 ITU [3]. Pay 12 mét chi s kinh nghiém
duogc rit ra tir viéc phan tich két qua khao sat. Chi s6 ITU 1a mét gid trj
nhim dinh luong tin s8 truyén giang va dugc tinh theo cong thirc sau:

N N N
0.1 I+ T+03)U

Chi s6 ITU = —*=! = i=1 4.1)
(N /10)

Trong d6: N 1a s6 mon hoc duge khéo sdt

112 tbng s6 1an giGi thidu vé cha dé

T Ia tong b 14n gidng day vé chi dé

U 12 tdng s6 14n sir dung vé cha d&
Trong qud trinh phén tich ciing c6 thé sir dung cic db thj dé so sanh. Phan tich
két qua khio st ITU & Khoa Co khi-Trudng Dai hoc Bach khoa-PHQG-HCM
duogc trinh bay chi tiét trong Chuong 7.
Déi véi két qua khao sat “blackbox”, nhém thyc hién khao sét tdng hop mébi
lién hé gilta cic modn hoc trong CTDT. Cic théng tin trong bang khao sat
“blackbox” vé kién thic, k¥ néng, thii d6 sinh vién dat dugc sau mon hoc ¢é
thé ding dé ddi chiéu véi cdc chi dé duge giang day (T) trong bang khao sat
ITU. C6 thé sir dung Bang 4.5 dudi day dé tdng hop két qua.
Duya trén bang tdng hop, c6 thé xem xét cic vén @ sau:

¢ C6 mbdn hoc nao khong c6 lién két v6i cdc mon hoc con lai khobng?

e C6 trudmg hgp mén hoc trude sir dung kién thirc, ky néng kh6 hon mén
hoc sau khéng?

o C6 n6i dung mdn hoc tring lp nhau khong?

BANG 4.5: BANG TONG HQP KET QUA KHAO SAT “BLACKBOX”
CUA CAC MON HQC TRONG CTDPT (MINH HQA)

Hoc ky 1 Hoc ky 2 Hoc ky 8 Hoc ky 9

Mén hoc 1 T Monhec 7 Mbn hoc 60 Mbn hoc 65

Ménhoc2 | ™ Mén hoc8 B2 Mon hoc 61 ——
MénhocS\\Manhocg/ Mén hoc 62
Mén hoc 4 \Ménhocw 1~ Mén hoc 63
Mén hoc 5 Mén hoc 11 ”

hocs |y Monhoc / Mén hoc 64
‘Mon hoc 6
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Duya trén bang tdng hop, c6 thé xem xét cc vin dé sau:

e C6 mén hoc nao khdng cé lién két véi cic mon hoc con lai khong?

e C6 trudng hgp mdn hoc trude sir dung kién thirc, k§ nang kh6 hon moén
hoc sau khang?

e C6ndi dung mén hoc tring lip nhau khong?

Thiét ké khung chwong trinh do tao

CTDT duge chu tric bdi cdc modn hoc thude céc khdi kién thirc gido duc dai
cuong, kién thirc co s& nganh va kién thic chuyén nganh. Ngoai ra, trong
CTDT cdn c6 céc bai tap 16n va cdc db 4n dé ndi két cic mon hoc. C6 thé minh
hoa ciu triic cic khdi kién thirc cia mét CTDT kéo dai 4 ndm nhir & Bang 4.6:

BANG 4.6: MINH HQA SO PO CAC KHOI KIEN THUC
TRONG CTDT [5]

. N H yi H y| H v| H V N N
Hoclky1 | Hockyz | MOSKY| Heeky| Hosly) Hockdl ociy7 | Hockys

Thyec tap LVTN

C,D, 1,0
Kién thire gido duc dai cwrong Kién thirc gido duc dai cwong ( )
(khoa hoc ty nhién) ) (khoa hoc xa héi, khoa hoc
nhén van)
Kién thire co s& nganh Kién thire chuyén nganh
Pdan1(C,D,1,Ocipdad | Ddanil(C,
oo ban) D) Pbanlll (D, O)

Duya trén két qua khao sat, can diéu chinh trinh ty, ndi dung cic moén hoc trong
CTDT. Qui trinh nity c6 thé bét du truéc véi cic mén hoc co s& va chuyén
nginh do khoa phu trdch rdi mé rong sang cic mén hoc khic. Trong qu4 trinh
thyc hién ciing ¢6 thé tién hanh hiéu chinh cu tric CTDT theo céc khéi kién
thirc ké trén.

Dé thuan tién, trudc tién nén tip trung vio céc chi d& vé kién thirc (phén 1 cua
chuin diu ra) 3 diéu chinh cdc mén hoc. Léy ndi dung kién thirc 1am co s0,
diéu chinh c4c yéu t sau:

o Trinh ty giang day cdc mon hoc trong cic hoc ky da hop 1y chua, modn hoc
truéc, mdn hoc sau dd phit hop chua? Néu mon nio chua, thi didu chinh
lai thir ty gidng day cic mdn hoc nay.

o Noi dung cdc mén hoc c6 bj tring l4p hay khéng: c6 ndi dung kién thuc
nio ciing dugc giang day trong hai hay nhiéu mén hoc khong? Néu c6, thi
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céin ¢6 sy théng nhét giita c4c giang vién lién quan dé diéu chinh néi dung,
d& cuong mdn hoc.

o C6 néi dung kién thirc nio khong duge giang day trong CTDT nhung sinh
vién lai phai sir dung khong? Néu c6, thi cin bd sung kién thirc d6 vao
mdn hoc nio.

o Noi dung kién thic ndo cAn bd sung, cap nhat, thay thé hay loai bo? C6
cén bd sung hay bo bét mén hoc nio khong?

Sau khi gidi ddp cic cau hoi trén, c6 thé xdy dyng mdt trinh ty cdc mdn hoc
phit hgp. Thong thurong cdc mén hoc trong CTDT hién tai dam bao tét cdc noi
dung vé kién thirc. Mot sb trudng hop c6 sy triing 14p ndi dung giita céc mén
hoc hoic mét s6 ndi dung cn cap nhit mdi, thay dbi thir tyr. Viée ra sodt, didu
chinh cdc ni dung vé kién thiic nay s& khong qu4 kh6 khan déi véi giang vién.
Mot mén hoc quan trong duge néu thanh mét trong cic Tiéu chudn CDIO 13
mén gidi thigu nganh (Tiéu chun 4-CDIO). Vi vdy, khi ra sodt CTDT cin
xem xét xdy dyng bd sung mén hoc ndy, néu chua c6. Thiét k& va trién khai
mén hoc giéi thi¢u nganh ky thuft dugc trinh bay chi tiét & Chwrong 10.

Dyra trén trinh ty cc mon hoc vira ¢6 dugc, cin xem xét céc chi dé lién quan
dén ky ning va thdi d6 trong chuin dAu ra. Quan st syr truyén giang céc chu dé
ndy trong cic mon hoc théng qua bang tdng hop ITU & trén (c6 thé didu chinh
néu trinh ty mon hoc ¢6 thay ddi). Py s& 1a mot didu khd méi va khé khin déi
v6i céc giang vién. D6i véi mbi chi dé, dya theo mirc d6 mong mudn dat dugc
khi khao sét cdc bén lién quan, can cén nhic tin sult truyén gidng trong cdc
mon hoc.

Théng thudng, dé ting mét bac nhén thic trong phén loai Bloom, sinh vién
phai dgc giang day (T) vé chi d& d6. Nhur vy, muédn sinh vién dat duoc trinh
d6 nang lyc ¢ mitc do 3 (img dung duoc) d6i véi mot chi dé trong chudn diu
ra khi két thic CTDT thi sinh vién it nhét phai dugc gidng day (T) 3 14n trong
cdc mon hoc. Ngodi ra, sinh vién cin duge cting c6 vé chi d& d6 bang cich sir
dung (U) dé hoc cdc chi dé khéc. Nhr vdy, sinh vién cin duge sir dung (U)
chit ¢ d6 3 1an trong cic mén hoc. Khi cin thiét, c6 thé gisi thiéu (I) cho sinh
vién vé mét chi @& dé dan dét cho viéc hoc mét chii d& khac. Tém lai, muén
sinh vién dat dugc trinh d6 ning lyc & mic d6 n dbi véi mot chu dé trong
chuén dau ra thi sinh vién it nhét phai duoc giang day (T) n Ian va sir dung (U)
n lan trong céc mdn hoc ciia CTDT. Dya vio day, cAn xem xét viéc ting, giam
hay giit nguyén tan suit truyén giang cta chu dé trong chuin d4u ra. Viéc tich
hop chii dé vé k§ nang, thdi d9 vio mét mon hoc ndo d6 cin xem xét céc yéu
t6 sau:
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o Kha ning két hgp mot céch tyr nhién giira chii dé vé k¥ ning, thai dd véi
ndi dung kién thirc trong mén hoc. S& ¢ mjt sb k¥ néng, thai d6 dugc két
hop mét céch ty nhién hon céc k¥ ning, thdi do khic.

o Tén dung cdc mon hoc hién tai dang dugc két hop céc chii d& vé k¥ ning,
théi d6 do.

o Bit du véi cdc giang vién sin sang, nhiét tinh vi c6 kha ning két hop cic
chi @& vé& k¥ nang, thdi do ndy vio mdn hec.

o Mot mén hoc ciing khong nén tich hop qué nhiéu céc chi d& vé k¥ ning,
thai do, théng thudng con s6 phit hop 12 3 - 5 cha dé.

Riéng dbi vdi céc ky ning CDIO, thudng dugc dua vao cic bai tap 16n va dé
4n. C4c bai tap 16n va dd 4n nay thuomg d c6 sin trong CTDT, dic biét 1a cdc
nganh ky thuat. VAn d& con lai 12 Iya chon céc dé tii phi hop dé sinh vién van
dung kién thirc ciia c4c mdn hoc lién quan vao dd 4n ndy. Pay s& 12 cAu nbi dé
sinh vién luyén tap, sir dung (U) cdc chu dé vé kién thic da dugc giang day
(T). Pay ciing 12 mén hoc dé sinh vién sir dung (U) céc k¥ nang, thai d6 nhu:
phan tich va giai quyét vin dé (cha d& 2.1 trong P& cuong CDIO ), lam viéc
nhém (cha d& 3.1 trong D& cuong CDIO), giao tiép (chi dé 3.2 trong Dé
cuong CDIO).

& khong it CTDT, mét trong céc vin d& phd bién 1 chura c6 sy két ndi, lién hé
gitra cdc mon hoc. Mt giai phap khic phuc ma it gy ra sy x40 trdn I sir dung
céc bai tap 16n va cdc dd 4n dé nbi két cic mén hoc. Gidng vién c6 thé cling
xdy dyng céc bai tap 16n van dyng kién thirc ciia nhiéu mén hoc lién quan. Céc
d 4n ciing c6 thé dugc sép xép lai va lya chon dé thi phit hop véi sy tham gia
ctia sinh vién & cc khéa khic nhau. Nhimg db 4n niy dugc xem nhu céc trai
nghiém thiét ké-trién khai, ciing 12 mt trong c4c tiéu chuan ciia CDIO (Tiéu
chuén 7).

Nhu viy, sau budc ndy, trinh ty cic mdn hoc va so dd tich hop céc chu dé
chuén diu ra vio cic mén hoc da dugce x4c lap. Co thé sir dung s6 dé thé hién
mirc d6 tién b ctia cdc chu dé theo thoi gian, qua cdc mén hoc (Bang 4.7). Tuy
nhién, cin x4c dinh xem d8i véi mdi mic d6 cta cdc chi dé, ndi dung can
giang day 13 gi, trinh ty giang day clia chi dé ndy qua cdc mdn hoc s& nhu thé
ni0? Déi véi céc chir dé v& kién thirc, gidng vién s& kh4 d& dang dé x4c dinh
néi dung giang day. Nguoc lai, cic chi dé vé k§ ning, thdi do lai 1a mt thich
thirc 16n déi véi giang vién. O budc tiép theo, cin xdc dinh xem ky nang, thi
do nay s& dugc giang day nhimg ndi dung gi trong cdc mdn hoc dugc tich hop,
cé4c ndi dung d6 lién quan véi nhau nhu thé nao.
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BANG 4.7: TICH HQP CAC CHU PE CHUAN PAU RA VAO CAC MON HQC

TRONG CTPT (MINH HQA) [5]
Céc chu 83 ctia chudn ddura
Hoc
ky | 77| Monhec 2.1 22 |.. 46
: 211212 | 213|224 | 215 221]..|464| 465 | 466
1 | Anhvan1 2
2 | Paish 2
3 | Gigitich 1 2
11 4| vaty1
Gi&i thidu ki
5 | tuat 2 2 2
6 | Phapluat
Kg thuat ché)
57| 1203 3 3 2 2
Thye tap ky
S 3 2 2
s9 | Mdycdng | 4 4 2
cy
Tuetwdng |
80 | o 3 | 4
8 Qué trinh
61 | thibtké ky 3
thuat
Ty ddng
62 | héa san 4 4 3 3
xuét
Thyr tap tt
, 4 | 4 3 | 3
nghiép 4
CAD/CAM/
oNG 4 4 4 4
Luan van tét
9 nghiép 4 4 4 4 3 3

Thiét ké trinh tir giang day
chii d& chuén diu ra vé k§ ning, thai ¢

Viéc thiét ké trinh ty giang day vé k¥ ning, thdi do c6 vé gay khé khan cho
glang vién. Tuy nhién, thyc ra khi giang vién morl vao nghé, ho ciing gip
nhidu khé6 khan khi glang day céc nox dung vé kién thuc. Ho d3d vuot qua
nhimg khé khin niy nhd nén tang kién thirc va nh& hoc héi kinh nghiém, bai
giang clia nhimg giang vién di truéc. Vi vay, c6 thé sir dung céch thire tuong
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tir dé khic phuc khé khin cua giang vién khi trién kha1 giang day vé k¥ ning,
thdi d9. Giang vién ciing cin dugc trang bj kién thirc nén tang vé cic k¥ ning,
th4i do va c6 sy hd trg clia cic gidng vién, chuyén gia kinh nghiém trong v1¢c
két hop giang day k¥ ning, thal d% trong m6n hoc. Ngoai ra, cling cAn thiét
tham khao trinh ty glang day vé k¥ nang, th4i 46 & CTDT cua céc trudng khic.
Trong qué trinh nay, can chi ¥ 13 cdc k¥ ning, théi d dugc dé,t trong b6i canh
cta chuyén nganh, c6 sy gin b6 va phuc vy cho céc ndi dung vé kién thirc chir
khéng téch riéng ddc 1ap. Co thé xem xét mot thi dy sau day.

Thi dy: Sinh vién c6 k¥ ning giao tiép trong nganh ky thuat c6 nghia 1a sinh
vién c6 thé [6]:

o sir dung thanh thao cic thudt ngir k¥ thudt

e thio lusn mot vén dé & nhiéu g6c d§ khéc nhau

o giai thich dugc vén d& ky thujt véi nhidu ¢ trgng khic nhau
ung hd hoac phan bic dugc giai phép duar.

phat trién c4c ¥ tuéng khi trao ddi, thao luén véi déng nghiép

Trong mét chuyén nganh cu thé, céc ndi dung twong tyr du'qc g1a1 thich cho k¥
ning 1am viéc nhém, k¥ ning tr duy, k¥ ning giai quyét van dé va cic ky
ning, thai d¢ khéc.

Khi tién hanh x4c dinh trinh ty giang day cc chi dé& chuén diu ra, mic do
phirc tap s& ting dan theo thdi gian hoc. Dudi ddy 12 mét bang thé hi¢n trinh ty
giang day chu d& “K¥ ning giao tiép” tai MIT [6].

BANG 4.8 : TRINH TU GIANG DAY CHU BE “KY NANG GIAO TIEP”
TAI MIT [6]

Viét cac bao c4o ¢4 nhan, ngén, theo mau; vé
céc biéu db don gian

Thire hanh céc giao tiép, déi thoai don gidn

Viét cac bao cao ca nhan/ béo céo nhém nhd

Trinh bay céc béo cdo ca nhan/ béo céo
nhém nhd

Thiét ké cac hinh anh db hoa chuyén nganh

Trinh bay cac hinh anh dé hoa chuyén nganh

Viét béo céo ca nhan/nhém theo quy dinh hdi
nghi

Trinh bay bdo céo nhu quy dinh hdi nghi; str
dung cac chién luge trinh bay phi hop véi
ngudri nghe va d8 tai

Viét bao cao nhom iém theo quy dinh hdi nghi

Trinh bay bao c&o nhom Ién nhw quy dinh hdi
nghi; sl dung céc chién lvgc trinh bay phu
hop véi ngudi nghe va dé tai
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Duéi day 13 mdt bang thé hién trinh ty giang day chu dé “Hoat dong nhém” tai
Trudng PH Duck.

BANG 4.9: TRINH TY GIANG DAY CHU BE “HOAT PONG NHOM”
TAI PAI HOC DUCK [6]

Té chire cac nhém nhd trong thevi gian ngén hodic 1 hoc ky; giding day céch thirc 18p ké hoach,
thébi giéan bidu, t3 chirc cdng viéc don gian; giéi thigu v& céch thirc danh gia nhom va gidi quyét
van di

T chirc cac nhém nhd trong ther gian ngén hodic 1 hoc ky; gidng day cach thirc danh gia
nhom va giai quyét van dé

Té chirc cac nhom di &n trung binh trong mot nira hoic toan hoc ky; yéu cAu nhém phai hoan
thanh cac san phim

T8 chirc cac nhoém dy an ién trong mot hodic nhidu hoc ky, chl trong dén cac san phdm tao
thanh; gidng day v& cac ki nang lanh dao, dam phan, danh gid nhom va gidi quyét van aé
phurc tap

Duéi day 13 mot bang thé hién trinh tw giang day chi d& “Tu duy suy xét” tai
MIT.

BANG 4.10: TRINH TU GIANG DAY CHU BE “TU DUY SUY XET” TAI MIT [6]

Hidu rd quy trinh tw duy suy xét

Xac dinh dwoc cac gia thiét, tieu chudn va minh chimg dé dwa ra quyét dinh phu hep

Panh gia dugc céc trién vong, hoan canh va chét lvong cac minh chirmg @& dwa ra phan doan
phu hep

Kiém tra va rén luyén hé théng gia trj ban than dé dwa ra quyét dinh phu hop

Phan bé trinh tir giang day chii d& chuén diu ra
(vé k§ niing, thai d) vao mén hoc

Sau khi ¢6 trinh ty giang day cdc chi d& chudn du ra vé k¥ nang, théi do,
chiing ta tién hanh phén b nhimg ndi dung ndy vio cic mon hoc twong tmg.
Viéc phan bd cdc ndi dung vé ky ning, thdi d9 vio mdt mdn hoc nio d6 ciing
quan tim dén c4c nguyén tic nhu di dé cip bén trén:

o Kha ning két hgp mét cich ty nhién giira chi dé vé k¥ nang, théi d6 véi
ndi dung kién thirc trong mon hoc. S& c6 mét sé k¥ ning, théi do dwoc két
hop mét cach ty nhién hon cic k¥ niing, thi d khic.

e Tin dyng cic mén hoc hién tai dang dugc két hgp cdc chi 38 vé ki nang,
th4i do dé.
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Pé chuyén tal mét cach co he thong céc chuén d4u ra cia CTDT vio tung mon
hoc, budc tlep theo can thiét ké trinh ty giang day cic chu dé chuén diu ra, dic
biét 1a cic cha dé vé k¥ ning va thdi d§. Budc nay gilp viéc hoc tip cua sinh
vién di theo mét chu trinh ma trong d6 nhimg kién thirc, k§ ning va thdi do
dugc xay dyng trén co s& cdc kién thirc, k ning va thdi d da hoc trude do.
Sau khi ¢6 trinh tyr giang day céc chui dé chuin dAu ra, budc tiép theo 13 phan
bd nhu'ng ndi dung nay vio c4c mon hoc twong (mg. Mdi mdn hoc dam trich
mbt s6 ndi dung vé kién thirc, ky néng, thii do va gop phan gidp sinh vién dat
duoc chuén diu ra ciia ca CTDT. Cubi cing 14 thiét ké dé cuong cac mdn hoc
dua trén chudn diu ra dugc phan bd. Trong qué trinh thiét ké @& cuong mdn
hoc, c6 thé quay lai dé didu chinh néu viéc phén bd chuin diu ra vao mon hoc
chua phti hop.

Quy trinh thiét ké CTDT hién tai ¢ khoa cia ban nhu thé nao? C6 gi
khéac biét so vdi viée thiét ké CTDT tich hgp theo CDIO?

2. Khi thiét ké khung CTPT, khoa ctia ban cin quan tim dén cac quy
dinh, rang budc nao? _

3. Ban s& lam gi dé hé tro cac giang vién thiét ké trinh ty giang day vé ky
ndng, thai d§ cling nhu tich hgp vao cdc mén hoc cua he?

4. CTDT cua ban c6 mén hoc gidi thiéu nganh chua? Néu chua, c6 thé
dua mon hoc nay vao CTDT cua ban duge khong?
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CHUONG BAY

THIET KE CHUONG TRINH
PAO TAO THEO CDIO:
CHUGONG TRINH KY THUAT CHE TAO

NGUYEN HOU LOC

GIOI THIEU

Pé xay dyng CTDT méi hodc hoan thién CTDT hién hanh, c6 thé 4p dung céc
trinh ty khic nhau, tuy nhién sin phim cudi cing I3 khung CTDT va b daé
cuong mén hoc. Chuong nay trinh bay viéc hoan thién CTDT Ky thuat ché tao
hlcn hanh tai khoa Co khi theo phu'cmg phap tiép can CDIO, trong d6 c6 sy sip
xép lai ndi dung cic mon hoc va dd 4n dé tich hop céc k¥ nang va thdi 46 vio
céc mon hoc nhim dat chuén dAu ra cia chuong trinh.

MUC TIEU CUA CHUONG

Chuong niy dugc soan thao nhim gitp ddc gia:

nim vimg cic budc hoan thién CTDT theo phuwong phép tiép can CDIO.
d6i sdnh CTDT hién hinh véi chuén du ra theo CDIO.

thiét ké khung CTDT (nguyén tic, ké hoach tdng thé, cAu tric khéi mdn
hoc)

thiét ké trinh tw ndi dung giang day.

phén bd chuén ddu ra vao cdc mén hoc, tich hop céc k¥ ning, thai ¢ vao
cac mén hoc cua CTDT.

phit trién cc mén hoc.

QUA TRINH HOAN THIEN CHUONG TRINH PAO TAO

Thanh phén chinh yéu cho qué trinh hoan thién CTDT 1 chun diu ra theo
CDIO: vin ban mang tinh phép 1y vé kién thirc, ky ning va théi d6 cin c6 cia
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sinh vién dé t5t nghiép. Viéc hoan thign CTDT hién hanh theo phuong phip tiép
can CDIO dugc thyre hién theo cdc budc sau [6]:

Bwéce 1: Cic nha quan ly dio tao va hoi déng khoa hoc va dio tao khoa
thong qua muc tiéu do tao va chuin déu ra theo CDIO, 12 co s& dé xay
dyng CTDT méi. Viéc thong qua bao gdm viéc 4p dung thich img noi dung
chi tiét ciia & cwong CDIO cho phi hop véi CTDT cy thé tai khoa. Mirc
d% dp dung thich img niy dugc thuc hién bing cich chinh sira va bd sung
céc chu dé trong dé cwong CDIO, thao luan trong nhém trién khai vi phong
vén, khao sat cic nhém lién quan bao gdm: cic giang vién, doanh nghi¢p,
cyu sinh vién va sinh vién.

Buéc 2: Déanh gid sy twong thich giita chuin déu ra theo CDIO véi céc
chuén kiém dinh trong nuéc, ngoai nudc. Muyc dich cia vige ddnh gid nay
1a thiét 13p chudn du ra theo CDIO d4p {mg hoiic vuot céc tiéu chuin cong
nhan dang 4p dung, nhu vay 1a hoan thanh c4c tidu chuin can thiét phd hop
v6i yéu ciu kiém djnh. Thi dy, chudn diu ra theo CDIO phai turong thich
v6i chuin kiém dinh ABET.

Buéc 3: Thiét lap trinh d6 nang lyc yéu ciu di véi sinh vién dé dugc tht
nghiép twong img véi mbi chi dé trong dé cuong CDIO. Piéu ndy duogc
thyc hién bsi nhém trién khai CDIO bing cich khao sit cdc nhém dbi
tuong lién quan va phan tich két qua. Viéc khao sit dugc thyc hién gidn
tiép theo biéu méu khao sat hodc khao sét tryc tiép.

Buée 4: D6i sdnh CTDT theo ITU (gi6i thiéw day/ sir dung) véi mdi chu
dé cita chuén d4u ra theo CDIO biing cic biéu mAu khao sit. Céc biéu miu
ndy phai thuan tién cho viéc thu thap dir liéu va phan tich két qua khao sat.
Déng thoi tién hanh khéo sét theo khao sit Hjp den, trong d6 cdc mén hoc
déu dugc khao st theo kién thirc, ky ning diu vao va diu ra. Viéc dbi sinh
va khdo sit ndy nhim xéc dinh trinh tyr gidng day va nhimg yéu cau cin
thoa thusn giita cic giang vién mdn hoc. Cubi ciing & budc nay la phan tich
céc khi kién thirc cia CTDT hién hanh.

Buée 5: Hoan thién CTDT dya trén chuén dau ra theo CDIO.

Buéc 6: Phit trién mén hoc.

Qui trinh thiét ké va phat trién CTDT tich hgp theo phuong phép tiép can CDIO
dugc minh hoa & Hinh 7.1 [2].
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Céc dibu kign

Sy phét trién/
sdn o6 thay 681 hé ché [

HINH 7.1: QUA TRINH THIET KE VA PHAT TRIEN CTPT T{CH HOP [2]

MUC TIEU PAO TAO VA CHUAN PAU RA

Buéc diu tién dé hoan thién CTDT 12 chuyén déi tm nhin CDIO thanh muyc
tiéu ddo tao. Trong qu4 trinh hoin thién CTPT cin xem xét lai muyc tiéu dio tao.
Sinh vién t6t nghiép tir chuong trinh c6 syr gido dyc khoa hoc va nghé nghiép
cho phép ho c6 thé thanh cong & cong viéc ciia ngudi k¥ su néi chung va nhit 1
trong chuyén nganh Ky thudt ché tao. Dac biét, ho c6 thé:

1.

C6 kién thirc co ban vé toan hoc, khoa hoc tyr nhién, dép img cho viéc tiép
thu cic kién thirc gido dyc chuyén nghi¢p va kha ning hoc tip & trinh 46
cao hon.

C6 céc kién thiic co s& ky thuat va nganh: céc qua trinh vit 1y cua ky thuit
ché tao, hé théng san xuit va bao tri, thiét ké va phét trién san phim gidp da
nang lyc phét hién, giai quyét cdc vin dé lién quan dén thiét ké, ché tao
trong céc hé thong san xuét cong nghiép.

C6 k¥ ning c4 nhan, nghé nghiép, giao tiép, 1am viéc nhém di dé 1am visc
trong mdi truong lam viée lién nganh, da vin héa.

C6 hiéu biét v& kinh té, chinh tri; c6 céc kién thirc co ban trong linh virc
khoa hoc xd hdi va nhan vin phd hgp véi chuyén nginh dugc dio tao dé
déng gbp hitu hiéu vao sy phit trién bén vimg cuia xi hi, cong ddng.

Muc tiéu d3o tao ciia chuong trinh duge thé hién & 11 chudn dAu ra hién hanh
theo ABET ctia chuong trinh nhu & Bang 7.1.
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BANG 7.1: QUAN HE GIUA CHUAN PAU RA HIEN HANH
VA MUC TIEU DAO TAO MO

Muyc tiéu dao tao méi
MT1 MT2 | MT3 | MT4

Chuén diu ra hién hanh

a Kha niing &p dung cac kién thire cor ban vé toan, khoa hoc
i nhién va co s& ky thudt co khi (An ability to apply v
fundamental knowledge of mathematics, science, and
mechanical engineering)

b Kha ning thiét ké va tién hanh thyc nghiém cac hé théng
co khi, nhiét, lu chét... ngoai ra cdn phan tich va gidi thich
Kkét qua (An ability to design and conduct experiments for v v
thermal, fiuid and mechanical systems, as well as to analyze
and interpret results)

c Kha ning thiét ké san pham, qua trinh va hé théng dap img
céc yéu cAu mong muébn vé gid thanh, kha naing ché tao,
mbi tneomg, x& hdi, dao dle, tinh bdn virng va cac rang
budc khac (An ability to design a system, component, or v
process to meet desired needs include costing,
manutaciurability, environmental, societal, ethical,
sustainability and other constraints)

d Kha n3ng thyre hién thanh cdng chikc ndng clia mét thanh
vién trong nhom gidi quyét vin a2 da lanh viec va da chirc
nang (An ability to function as a successful team member
on multi-tasking and multi-disciplinary issues)

e Kha niing xac dinh, md hinh héa va gidi quyét cac vén gd
mdi (khdng gidt han va rang budc) hodc san cb (Famd ta
1 rang) trong 1anh virc ky thuét cor khi (An ability to identify, v v
formulate, and solve well-defined and open-ended
mechanical engineering problems)

t Kha niing nhan biét va thye hién cac trach nhiém Gao durc
va ngh& nghiép (An ability to understand and practice 4
professional and ethical responsibilities)

9 Kha nang giao tidp hig¢u qua, trinh a3 tiéng Anh 1&i thidu
trong dwong TOEIC 450 (An ability to communicate v v
effectively, minimum level of English - TOEIC 450)

h Kha nang nhan biét va 4p dung kién thirc 88 gidi quyét cac
vAn & co khi trong mét bdi canh kinh té toan cdu, moi
tnedmg, va xd hdi (An ability to recognize and apply v 4
knowledge to solve mechanical engineering issues in a

global, economic, environmental, and societal context)

i Kha nang nhén ra céc nhu cAu va d6ng e dd tham gia vao
viée hoc tap subt adi (An ability to recognize the needsand | v
motivation to engage in life-long leaming)

j Kha nang ap dung kién thirc vao cac vin & hién tai va
duong dai (An ability to apply knowledge of current and v v
contemporary issues)

k Khé nang sir dung cac ky thult, ky ndng va cac cong cu ky
thuat, phan mém hién dai (CAD/CAM/CNC, l4p trinh PLC)
cAn thiét cho viéc thyre hanh co khi (An ability to use the v
techniques, skills, and modern engineering tools
(CAD/CAM/CNC, I4p trinh PLC) necessary for mechanical
engineering practice)

Déi sanh chuin diu ra hién hanh véi muyc tiéu dao tao méi ciia chuong trinh, thé
hién & Bang 7.1 cho thiy khi xay dyng méi chudn déu ra - Chuén diu ra theo
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CDIO thi cn phai ddi sanh véi chuln du ra hién hanh dé kiém dinh theo chuan
ABET. Do d6 & buéc 2, CTPT Ky thudt ché tao ta phai déi sanh chuan diu ra
theo CDIO véi tiéu chi vé chun du ra hién hanh theo chuin ABET (Bang 7.2).
Do chuin diu ra méi theo CDIO CTDT Ky thuét ché tao dugc xdy dung theo
pé cuong CDIO (ma bé cuong CDIO lai bao trium cdc ti€u chi vé chuin diu ra
theo ABET), do d6 chuin du ra theo CDIO hoan todn thoa min céc chusn ddu
ra hién hanh theo ABET.

BANG 7.2: POI SANH CHUAN PAU RA THEO CDIO VOI
CHUAN PAU RA HIEN HANH

Chuin d3u ra hién hanh
blc|d|e|flg|h]|l |] |k

Chuén diu ra theo CDIO

1.1 | Kién thire khoa hoc co ban
1.2 | Kién thirc ky thuét co s&
1.3 | Kién thirc ky thuat chuyén nganh

SIS N]®

1.4 | Kién thire h8 trer khédc

2.1 | Kha nding phén tich k§ thuat va
giai quyét van dé Y

2.2 | Thyc nghiém va kham pha tri thirc 4

23 | Suy ngh? mét céch c6 hé théng v
2.4 | Ky ndng va thai 4 ca nhén v

2.5 | Céc ky nang va thai a9 chuyén v
nghi¢p
3.1 | Lam viéc theo nhém v
3.2 | Giaotiép

3.3 | Giao tiép bing ngoai ng
4.1 | Béi canh bén ngoai xa hdi v v
4.2 | Bbicanh kinh doanh va doanh
nghigp

4.3 | Hinh thanh y twdng & xdy ding hé
théng

4.4 | Thibtké
45 | Trén khai

4.6 | Van hanh

Buére 3 13 x4c dinh trinh d6 ning luc mong mudn va chuin diu ra CTDT cép do
4 (xem Chuong 5).
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POI SANH CHUONG TRINH
VOI CHUAN DAU RA THEO CDIO

Sau khi dd xdy dyng dugc chuin dAu ra, bwéc 4 tiép theo 13 dbi sinh CTDT
(Bang 7.3). Ta phai thyc hién d6i sdnh toin b cic mon hoc bit bude cia CTPT
va médt s6 modn hoc ty chon quan trong. Khong can thiét phai khao sit toan bd
cdc mdn ty chon vi khéng phai sinh vién nio ciing hoc cac mén ty chon nén
khong phan dnh dugc trinh 4§ chung dat dugc.

Pham vi hoat dong dbi sinh nén bao gdm tt ca cic hoat dong déng gop vao
gido duc dai hoc. Thi dy, cac mdn khoa hoc x4 hdi, nhan vin, kinh té, chinh
tri... 1a mdt ph?m cua gido duc dai hoc, cb thé dap mg cac chu dé trong dé
cuong CDIO nhu trr duy phé phan, giao tiép, dao dirc... Céc hoat dong ngoai
khéa ciing c6 thé gop phan phat trién céc ki niing CDIO cua sinh vién, tuy nhién
chi dugc ghi nhén khi ma hau hét sinh vién déu dugc tham gia.

Qua két qua dbi sanh v&i chudn diu ra theo CDIO thi CTDT hién hanh dam bao
héu hét cic kién thirc, ky ning (Bang 7.3). Tuy nhién chi dat dugc & mirc do
thép, khong nhu trinh d6 mong mubn {10].

Cung lic v&i d6i sanh CTDT theo ITU, cin khao sit cic mdn hoc qua khéo sét
Hop den, trong d6 cdc m6n hoc duge khao sit boi kién thirc, k¥ ning dhu vio va
dAu ra. Viéc khio sat nay phuc vu cho viéc xdc dinh trinh ty gidng day va didu
chinh d& dam béo syr nhit qudn giita cic moén hoc (Hinh 7.2).

pAu vAO* pAU RA"
Kién thire cn ¢6 - ~ Kién thic dat dugc
dé hoc mén nay - " sau khi hoe
Ky néng cén c6 R Ky néing, hidu biét

MON

6 hoc mdn nay dat dugc sau khi hoe

Mbn trang b] kign thic
k§ n&ng d8 hoc mdn ndy

Mbn st dyng kign thic
ky néing dat dugc tUl mdn nay

HINH 7.2: HOP BEN
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Ngodi ra, dé c6 thém co s& cho viéc hoan thién CTDT hién hanh, cin tim hiéu
CTDT & cic nude khéc [9]; dbi sdnh véi céc chuong trinh dugc kiém dinh theo
ABET va cic chuong trinh CDIO. Théi gian dio tao chuong trinh Ky thuat ché
tao va cic nganh co khi thudc khoa Co khi tir khi méi thanh 13p dén nay dugc
trinh bay & Bang 7.4.

BANG 7.4: THOI GIAN PAO TAO TAI TRUONG PAI HQC BACH KHOA

Glal doan $6 nam $6 tin chi - BVHT Bing cép
1956-1959 3 ndm Ky s
1960-1977 4 ndm Ky sw
1978 4.5 ndm Ky sw
1979-1980 4 n3m 195-218 avht Ky sw
1981-1992 5 nam ' 246-317 avht Ky sw
1993 dén nay 4,5n3m 150-156 tin chl K§ sw

Thoi gian dao tao trinh d§ dai hocA('r cac nudc trong khu vn:i'c va trén thé giGi
théng thuong 1 4 nam (ri€éng Chau Au 3 ndm) nhu trinh bay & Bang 7.5 [10].

BANG 7.5: POI SANH SO TIN CHI PAO TAO O CAC NUGC

. My Nhat Thdi Lan Chau Au
wrong trinh
Chuong tin nch) | @non) | o (ECTS = 213 tin )
Dai hoc 4 nam 120-136 120-135 | 120-150 HH 3 n3m 180 ECTS = 120 tc

Béng 7.6 dbi sénh sb tin chi theo khdi kién thirc cia CTDT K¥ thuit ché tao
hién hanh véi chwong trinh ciia cic truong kiém dinh theo ABET va céc truong
thanh vién Hiép hoi CDIO (Bang 7.6).

BANG 7.6: POI SANH TiN CHi THEO KHOI KIEN THUC

Tinchi
Todanva | Cosé XHNV, Thire Khéc
nhién va Chinhtri | tét
chuyén nghiép
nganh
Béch 156 tc/(59+7) = 2,36 29 82 18 . 19 8
khoa 100% 18,7% 52,6% 11,5% 122% | 5%
Arizona” | 128 tc/(42 mon) =3,05 36 65-68 18 6-9
100% 28% 51-53% | 14% 5-7%
CSUN™ | 126tc/ (41 mén) =3,07 32 67 27
100% . 25,4% 37,5% 21,4%
Theo Yéu ciu téi thidu 32 37.5% 12,5%
ABET hodic (12,5%
25% 1a thiét
ké)
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* Arizona - University of Arizona: Program self-study report mechanical engineering 2006.
™ CSUN - Califonia State University Northridge - Program self- study report mechanical
engineering 2006

Bang dbi sénh trén cho thay, daé duo'c kiém dinh boi ABET CTDT Ky thuat ché
tao cin dugc tAi thibt ké d& c6 clu tric phtt hop v6i yéu ciu cia ABET.

Céc nhén xét vé chu'orng trinh K¥ thudt ché tao khi so sdnh véi cdc chwong trinh
ciia hai trudong kiém dinh theo ABET va 13 thanh vién cia Hiép héi CDIO néu
trén [7] nhu sau:

1. Vékién thitc todn va khoa hoc ty nhién: thay Héa dai cwong B v6i 2 tin chi
bang Hoéa dai crong A va thi nghiém véi 4 tin chi va dwa mén Co luu chét
c6 thi nghiém vao khdi kién thirc Khoa hoc ty nhién [7]. Khi d6 tin chi cic
mdn Toén va khoa hoc t nhién 13 34 tin chi dé dat yéu cu t6i thiéu 1a 32
tin chi.

2. S6 mén hoc trong chuong trinh nhiéu (66 mén, so véi chwong trinh nudc
ngodi khoang 42 mén). S6 tin chi va thdi gian dio tao hién hanh nhidu hon
va til¢ tin chi/ mon hoc 13 2,36, trong khi d6 cic chu'orng trinh nuéc ngoal
trung binh khoang 3 tin chi/ mén hoc. Cho nén cin phai can nhic va sap
xep lai cic mén hoc.

3. S tin chi cho thyc tap (9 tin chi) va luan van t6t nghiép 10 tin chi ¢6 ti 1é
16n trong chuong trinh dao tao so véi cic chu'omg trinh nudc ngoai.

4. Khéi kién thirc khoa hoc xi hdi, nhan vén, kinh té... chi c6 18 tin chi (kéca.
mén K§ thuit an toan va méi trudng) 13 it so véi chwong trinh cic nudc trén
thé glcn

5. Khbi kién thirc co s& nganh cédc mén co hoc (co ly thuyet sirc bén vt liéu,
nguyén 1y may va chi t1et mdy) tuong d6i hop ly. Trong CTDT nganh Co
khi thi théng thudng sb tin chi cho mén Co ly thuyét thuomg nhiéu hon Sirc
bén vit lxeu Trong mang kién thirc nay thiéu thi nghu:m cdc mdn Co hoc.
Nén dua kién thirc mén Truyén nhiét vio phin bit buoc, va nén bd sung
phan thi nghiém cho m6n Nhiét dong lyc hoc va Truyen nhlet hoic két hop
thi nghiém céc kién thirc Co hoc va Nhiét djng - Truyen nhiét thanh Thi
nghi¢ém Ky thudt cokhi 1.

6. Khéi kién thirc v& ngdn ngir giao tiép ky thuat (V& ky thuit 1, 2 vi V& co
khi) twong dbi nhiéu so véi cic tru'cmg nudc ngodi, ngodi ra trong ndi dung
cic mon nay thucmg dura vio phén 4 ng dung mdy tinh (CAD).

7. Khéi kién thic v& dién - dién tir bao gbm 9 tin chi: Ky thuat dlen Ky thuat
dién tir, Trang bi dién - dién tir, Thuc hanh dién dlcn tir 12 rat nhiéu so véi
céc chuong trinh nuéc ngodi. Nén sip xép lai kh01 kién thirc cho cdc mén

hoc nay.
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8. Khéi kién thirc vé chuyén nganh ky thuét ché tao: Ky thuat ché tao 1, 2, 3,
CAD/CAM/CNC, M4y cdng cy, Ty dong hod san xudt... nén sip xép lai
cho hop ly. Nén ching tich hop kién thic CAD/CAM/CNC vio cic mdn
hoc khdc. So sdnh chuong trinh cao hoc dé sip xép chuwong trinh dai hoc va
cao hoc mang tinh théng nhét va lién tuc.

9. Can thay ddi ndi dung mén Ky ning giao tiép nganh nghé theo hudng cic
d& cuong chuong trinh nudc ngoai thinh mén Nhip mon vé K§ thudt, trong
d6 ¢6 01 d6 4n Co s& (C,D,1,0). Céc 3 4n Chi tiét may (C,D,1,0), K¥ thuét
ché tao (D,0) va Luén van tdt nghiép (C,D,L,0) nén bd tri ndi dung va ké
hoach déo tao cho hop ly.

10. Chi y yéu ciu vé khéi kién thirc thiét ké theo chufn ABET tdi thidu la
12,5%.

Nhur vay, véi cAu tric diéu chinh, chuong trinh Ky thuit ché tao s& thoa min cic
yéu cau i thiéu theo tiéu chuin kiém dinh cia theo ABET. Dé diéu chinh, cin
phai giam sb lugng tin chi ciia chuong trinh vA ting cudng mdt sb khéi kién
thirc (nhét 1 gido duc dai cuong). Pé gidng day CTDT theo CDIO, cin giam tai
thoi gian 1én 16p dé sinh vién c6 thoi gian 1dm bai tap, bai tp 16n, db 4n, hoc qua
trai nghiém, v.v.

Ngodi ra, cin tién hanh d6i sénh phuong phép day va hoc, va ddnh gid mén hoc,
khdng gian hoc tap va trang thiét b phuc vu dao tao.

THIET KE KHUNG CHUONG TRINH PAO TAO TICH HOP

Cudi cling, thuc hién buéc 5: hoan thién CTDT. D& c6 thé tich hop giang day
k¥ ning vio cic mén hoc, CTDT cén dép img:

¢ Chuong trinh dao tao dugc td chirc thong qua cac mén hoc. Tuy nhién,
CTDT dugc tai clu triic sao cho cac mdn hoc két ndi va hd trg 13n nhau
hon.

e Cic ky nang c nhan, giao tiép, 1am viéc nhém, kién tao san phim, quy
trinh va hé théng dugc tich hop chit ché vio cic mén hoc.

e M&3i mdn hoc hoic trai nghi€m hoc tap dit ra cic chuén diu ra cu thé vé
kién thirc chuyén mén, vé cic k¥ ning c4 nhan va giao tiép, kién tao san
phim, quy trinh va hé théng.

e Thiét ké CTDT 1a mét ké hoach rd ring duoc toan thé giang vién cua
chuong trinh tiép nhén va 1am cha.

Khi thay dbi phuong phap day va hoc can phai thay déi cdu tric CTDT, giam sb
gio hoc trén 16p, ting cudng tu hoc. Thay dbi tir day nhiéu, hoc it sang day it,
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hoc nhiéu. Can nhan rong hinh thirc hoc chi dong, hoc trai nghiém va danh gia
theo qua trinh.
Dé thiét ké CTDT, cin thyc hién theo trinh ty:

e Xic dinh ndi dung chuong trinh.

e Thiét ké ciu tnic CTDT (nguyén téc, ké hoach tdng thé, cdu tric khéi mon
hoc)

o Thiét ké trinh ty ndi dung giéng day.

e Tich hop k¥ ning viao mén hoc v6i két qua 1a ma trdn cic mén hoc.

N¢i dung chwong trinh do tao

Nhimg mén co s& ky thuét va nganh chiém ti 1 kha I6n trong CTDT. Mt s6 tin
chi tw chon cho phép sinh vién dinh huéng chuyén nganh véi myc tiéu mé rong
s hiéu biét. Nhimg kinh nghiém thiét ké ky thujt 12 mdt trong nhimg trai
nghiém 16n nhat cta sinh vién trong chwong trinh. Chuong trinh Ky thuat ché
tao, nganh Ky thuat co khi bao gém céc khéi kién thirc sau: Toan va khoa hoc tu
nhién; Co s& k¥ thudt; Co s& nganh va chuyén nganh; Khoa hoc xa hdi va nhan
vén, chinh trj, van ho4. ..; Ngoai ngi¥; Gido dyc thé chit; Gido duc quéc phong.
Khéi kién thirc Toan va khoa hoc tw nhién bao gdm: Toan (giai tich, x4c suét
théng ké, dai s6 tuyén tinh, phuong phép tinh); Vat 1y va thi nghiém vat Iy; Hoa
hoc dai cwong va Thi nghiém; Tin hoc dai cuong; Co liu chét va thi nghiém.
Khéi kién thitc Co s& ky thuat va co s nganh bao gdm: Co hoc: Co 1y thuyét
(Tinh hoc, dong hoc va ddong lyc hoc), Strc bén vit lidu, Nguyén ly may, Chi tiét
mdy va co s& thiét ké may; Ky thust dién - dién tir va didu khién ty dong: Ky
thudt di¢n, dién tir, trang bj dién - dién tir, ky thudt diéu khién ty dong; Nhap
mon vé ky thugt: V& ky thuat, V& co khi va kién thic co s& khdc: Thiy lyc va
khi nén, Vit liéu hoc va xir ly, Nhiét dong luc hoc va truyén nhiét...

Khoi kién thic vé& chuyén nganh va h3 tro bao gdm: Dung sai va ky thudt do;
Thiét ké ky thuat; Ky thuat ché tao; Trang thiét bj hd trg; Ty ddng héa san xuét;
CAD/CAM/CNC...

Khoi kién thirc rén luyén ky nang: cic mon thyc tp co khi dai cuong 1, 2, thuc
tap k¥ thudt. Str dung céc hé théng CAD/CAM/CAE: vé 2D (vé k¥ thuit, vé& co
khi), m6 hinh héa 3D (m6 hinh héa hinh hoc), phan tich (Phan tir hitu han) vi
gia cong. .. '
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C#u tric chwong trinh dio tao
Nguyén tic t6 chirc md hinh CTDT tich hep cho chuong trinh Ky thuat ché

tao duogc chon theo mo hinh thit hai tir trai (Hinh 7.5). Khi 36 cdc moén dd4nva
k¥ nang nén xép xoay quanh cdc mén hoc kién thirc.

M& hinh t& chirc theo CTDT tich hep: CTDT dura trén gidi Mb hinh hoc nghé:
mbdn hoc Cacddéanvakyning  quybtvén aé: Dyra trén céc dd an
Khdng ¢6 nhap mdén dan xen quanh cac  Cac médn hoc dan xen khong c6 Nhap mén
va k¥ ning mén hoc quanh cac vn dé va cac mon hoc

Cac mon hoc theo phwong dieng; dd an va ky nang theo phwong ngang
HINH 7.5: LONG GHEP CAC KY NANG VAO CAC MON HQC PO AN [2]
Tich hgp céc ky niing vao mdn hec: Theo mé hinh CDIO, céc k¥ ning du'qc

tich hgp toan dién vao trong céc mén hoc chir khéng phdi day céc k§ ning bing
moén hoc riéng (Hinh 7.6):

7%

HINH 7.6: TICH HQOP TOAN DIEN CAC KY NANG VAO TRONG CAC
MON HOC [21

CAu tric khbi mén hec: Lyra chon cdu triic khéi mén hoc cho toan by CTDT
theo CDIO (Hinh 7.7) [2].

LVIN C-D4-0

Nhép mén vé ky thuit

Céc mdn Toan va khoa Céc mén co s& k§ Cac mdn ty chon va
hec tw nhién va Nhap thuét va nganh chuyén nganh
mén ky thugt

HINH 7.7: CAU TRUC KHOI MON HQC
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Thi du cho mé hinh dang mét xich 13 cic mén hec: Chi tiét mdy, V& co khi va
D6 4n mén hoc Chi tiét mdy:

Chi tiét may
Vé co khi

Db &n mén hoc Thiét ké (Chi tiét may)

T4i cau triic lai cic mdn hoc trong khéi kién thirc theo ndi dung chi tiét mén
hoc, nhur khéi kién thirc dién - dién tir, khéi kién thirc K§ thuat ché tao. ...

THIET LAP MA TRAN CAC MON HOC

Trinh ty ndi dung giang day

Cin phai t4i cu triic lai khéi kién thirc theo hoc ky dé tich hop céc k¥ ning kién
tao san phdm, quy trinh va h¢ théng (CDIO) vio cdc mon hoc trong sudt qud
trinh hoc tap: dwa mot s6 mén co s& ky thudt, nganh va chuyén nganh 1én céc
hoc ky diu (Bang 7.9).

BANG 7.9: PHAN BO KHOI KIEN THU'C THEO HQC KY

HKI | HK2 | HK3 [HK4 | hs |HK6 HK7 ||-|Ks HK9

Toan hoc va khoa hoc ty nhién Thyc tap LVTN
(C.D,LO)

| Kién thirc XH&NV, kinh t&, chinh ti...
Co s& ky thuét, nganh va chuyén nganh

Pdancosd Db an Thiét ké (Chi tiét may) Db an KT Ché tao
(CD.LO) (C.D0) (0,0)

Céc mbn hoc c6 céc bai tap 16n dé rén luyén cic k¥ nang. Tuy nhién cic ky
ning c4 nhin, nghé nghiép, 1am viéc nhém va giao tiép, ky ning lién quan qui
trinh CDIO véi c4c trai nghiém thiét ké ché tao dugc 16ng chi yéu vio céc dd 4n
mon hoc (Bang 7.10).

BANG 7.10: PO AN MON HQC VOI KY NANG CDIO

Pb an . C D l 0
(Y twdng) (Thiét ké) (Ché tao) (V4n hanh)
Nhap mén vé Ky thuat v v v v
Thiét ké (Chi tiét may) v v v v
Ky thust Ché tao v v
Tét nghiép v v v v
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CHUCONG TAM

THIET KE GIANG DAY

NHAT QUAN VOI CHUAN PAU RA
VOI HOC CHU bONG

TRONG LOP PONG

PETER J. GRAY
Bién dich: L& M§ Loan Phung, Doan Thi Minh Trinh

GIOI THIEU

T d4u nhitng ndm 2000, mot nhém cAc trudng ky thudt hang ddu trén  thé
gi6i d4 cliing nhau dua ra D& xuéng CDIO (CDIO™): Chuong trinh phdi hop
toan ciu nhim thic déy mét mo hinh gido duc méi trong linh vyc ky thuat. M6
hinh CDIO huéng dén thay dbi truyén théng cia gido dyc k¥ thuit tao nén
mot sy téng hop méi giira khoa hoc va img dung k¥ thudt trong khoa hoc giéo
duc. Muc tiéu ciia D& xuéng CDIO la:

Sinh vién ném vimg kién thirc thyec tién chuyén sdu ciia nén tang ky thuat.
Ky su din dau trong sdng tao va vdn hanh san pham va hé thong méi.
Nhimg nha nghién ciru tuong lai hiéu dugc tim quan trong va tdc déng
chién lirpc d6i véi nghé nghiép.

Pé xuéng CDIO cung cip mot khung chuén tich hgp bao gdm Tiéu chuén va
Pé cuong CDIO ma céc trudng dai hoc cé thé tiép nhan va 4p dung [1]. Thi
du, Tiéu chuin 3 - CTPT tich hop va Tiéu chuén 7 - Trai nghiém hoc tich
hop chi ra ring cén c6 su tich hop giita kién thitc chuyén nganh véi nhitg ky
nang c4 nhén va giao tiép, ky ning kién tao san phim, qu4 trinh va hé théng
[2]. Theo nhing ghi nhan cta Edstrom [3], cdc hoat dong da myc dich nhu
vay chinh 13 phuong tién thiic ddy k¥ ning hoc tap trong mdi trudng k¥ thuat,
dbng thoi cho phép sinh vién hiéu sdu céc kién thirc chuyén nganh va nén
tang k¥ thudt. '
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Nguyén ly thlet ké giang day nhét quan véi chudn ddu ra - nguyén ly CA [4] 1a
nguyén ly cbt 16i dé 4p dung CDIO cho CTDT cy thé. Chu‘ong nay dé cap dén
viéc nguyén ly CA dinh huéng nhu thé nio cho viéc thiét ké va trién khai cic
hoat dong hoc tich hop dé thiic day hoc chi dong lrong céc 16p dong sinh vién.
M3i phan trinh bay s& dugc mé dau bang théo luan vé nhimg nguyén tic, theo
sau 13 qud trinh thyc hién va c4c biéu mau lién quan véi c4c thi du cy thé dé
trién khai.

MUC PiCH CUA CHUONG

Chuong ndy dugc soan thio nhim glup ddc gia hiéu nhitg nguyen ly, nguyen
thc, va qud trinh lién quan dén thiét ké glang day nhat qun vé6i chuin du ra dé
c6 thé 4p dyng nhim phét trién nhimg mdi trong quan c¢6 myc dich giita chun
dAu ra, c4c hoat dong day va hoc, va phuong phdp dénh gi4.

NGUYEN LY THIET KE GIANG DAY
NHAT QUAN VOI CHUAN DAURA

Theo m6 ta ciia Biggs va Tang [4], nguyen ly CA dya trén hai nguyén ly co
ban. Nguyen 1y thir nhét 12 Iy thuyet kién tao (constructivism). C6 hai nguyén
thc chinh yéu lién quan dén ly thuyet kién tao dugc md ta boi Von Glaserfeld,
E. (1989): (1) kién thirc khong thé duwpc ttep thu m¢t cdch thu dong ma phdi
dupc chu dong xay dung bdi mdi cd nhén; (2) sw nhdn thire vé hiéu biét c6 tinh
thich nghi va hé tra hinh thanh cdc trdi nghiém [5). Piéu ndy hoan todn trii
ngugc véi quan diém xem nhén thirc 1a phuong tién kham ph4 thé gi6i thyc--
nhung gi dang thyc sy ton tai hoic dugc cho 1a dang ton tai {6]. Theo quan
diém nay, nguyén ly CA c6 thé dugc xem 13 sy mé rong vé thuc tién cho quan
diém “nhimg gi sinh vién 1am thyc sy 13 quan trong, dé quyét dinh nhimg kién
thirc hoc dugc, va quan trong hon nhiéu so véi nhitng gi giang vién day” [7].

Nguyén ly chinh yéu thir hai cta nguyén ly CA dé cép téi “méi tuong quan
c6 myc dich giita chudn d4u ra v6i cdc hoat dong day va hoc, ciing nhu'
phuong phdp dénh gid”. So db & Chuong 3, Hinh 3.2 minh hoa cho mbi
tuong quan nay.

Chuong nay s& thao luan ba yeu t6 nén tang cta nguyén ly CA trong bdi canh
clia CDIO va trinh bay theo céu tric chung nhu sau: Nguyén ly - Quy trinh -
Biéu miu - Thi du.

HOC TAP CUA SINH VIEN

Muc dich x4c dinh hoc tip cta sinh vién 1a dé dinh hu’ong cho glang vién va
sinh vién trong viéc giang day va hoc tap, ciing nhu dé ddnh gid két qua dat
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dugc. Dléu nay phu hop véi cédch tiép can clia nguyén Iy CA, né nhin manh
ring vén dé then chot clia qua trinh glang day chinh 12 sinh vién va viéc hoc tap
ctia ho. M6 ta v& chuén diu ra, dugc thé hién nhit quan trong Tiéu chuén 2-
CDIO - Chuén dAu ra: “Nhiing chudn ddu ra chi tiét, cu thé déi véi nhimg kj
nang cd nhdn va giao tlep, nhimg kj néng kién tao san phdm, quy trinh, va hé
théng, ciing nhu cdc kién thiec chuyen nganh, phdi nhdt qudn véi muc dich ciia
chwong trinh, va dwgc phé chudn béi cdc bén lién quan cua chuong trinh”
(CDIO 2010).

Nhimg nguyén tic

Nguyén ly thiét ké giang day nhit quén véi chudn déu ra va Dé cuong CDIO
déu huéng t6i dé gidi quyét khoang céch rd rét giiva kién thirc & trudng dai hoc
va k¥ ning nghé nghiép. Khoang cich nay la nhén t5 cia D& xuéng CDIO.
Vio nhimg nim 1950, thoi ky ma phuong phép gido duc k¥ thuat dya trén nén
tang khoa hoc, viéc dio tao k¥ su dd bdc 10 mot khoang cdch so véi thyc tién
cia k§ thuat. Khoa hoc k¥ thudt di chiém wu thé & cdc trudmg k¥ thuét [8].

N6i céch khéc: “Céc nha khoa hoc kham phé thé gii dang hién hitu, con céc
k¥ su thi kién tao ra thé gii chura timg ton tai” [9]. Sy khéc biét nay 1 nén
tang cho nguyén Iy CA dé cip & phan d4u cta Chuong. Tuy nhién, Tiéu chuin
va D& cuong CDIO khéng loai bd hay 1am mét di gid trj clia cdc kién thirc
khoa hoc & truong dai hoc. Muc dAu tién cia Pé cuong CDIO 1a Kién thirc va
Lép luidn nganh. Myc ti€u cua Pé xuéng CDIO 1a thu hep khoang céch giita
nhimg kién thirc nén tang & trudmg dai hoc va céc ky ning nghé nghiép (Hinh
8.1).

Kién thire durgre ddo tao
& triedrng dai hoc

K¥ nang nghé nghiép

HINH 8.1: KHOANG CACH GIUA KIEN THUC NEN TANG
VA KY NANG NGHE NGHIEP

Xic dinh nhu cdu hoc tip cua sinh vién bit diu bing viéc xc dinh linh vyc
hoc tap (thi dy, nhén thirc, thii d hoac cam xdc va k¥ ning) va céc ky nang,
kién thirc lién quan. Nhitng chi de vé kién thirc va ky nang tao thanh cic dé
muyc ciia D& cwong CDIO v.2 & cép d9 tong quét nhit [8].
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Céc myc ciia Pé cuong CDIO va céc chi d lién quan bao trum cdc linh wyc
hoc tdp nhung khéng chi ra cy thé nhitg gi sinh vién cin biét hoic  c6 kha
néng lam dugc. Pic biét, d6i véi Myc 1 - Kién thirc va lap ludn nginh, cin
phii xdc dinh nhimg linh vyc hoc p cy thé cho mdi chwong trinh. Thi dy,
nganh Hang khong vi Khong gian & MIT b sung thém mét cip do chi tiét cho
Muyc 1 (Khung 8.1).

KHUNG 8.1: MINH HQA CHUAN PAU RA
NGANH HANG KHONG VA VU TRy, MIT

1. Disciplinary knowledge and reasoning
1.2. Core engineering fundamental knowledge:

1.2.1. Fluid Mechanics
1.2.2. Solid Mechanics and Materials
1.2.3. Dynamics
1.2.4. Signals and Systems
1.2.5. Thermodynamics
1.2.6. Control
1.2.7. Computers and computation

Dé cuong CDIO dugc thiét ké chi tiét thém 2 cip d¢. Thi dy, cac chi d& nhu
sau dugc bao trum trong D& cuong (Khung 8.2).

KHUNG 8.2: MINH HQA PE CUONG CDIO,
CAPPQ2VA CAPDPO 3
2. Personal and professional skills and attributes

2.1. Analytic reasoning and problem solving that includes:
2.1.1. Problem identification and formulation

2.4. Attitudes, thought and learning that includes:
2.4.1. Creative thinking
2.4.2. Critical thinking
2.4.3. Knowledge integration
2.4.4. Lifelong learning

2.5. Ethics, equity, and other responsibilities that includes:
2.5.1. Ethics, integrity and social responsibility

3. Interpersonal skills, teamwork and communication

3.1. Teamwork that includes:
3.1.2. Team operation
3.1.4. Team leadership

3.2. €ommunication that includes:
3.2.3. Written communication
3.2.6. Oral communication
3.2.7. Inquiry, listening and dialog
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Tham chi, cin phai thiét ké chi tiét hon dé hu'(mg dan cho v1ec glang day va
hoc tip, va danh gia. Dé cuong CDIO bao gdm nhiéu chi dé & cép d6 4. Thi
dy, nhu minh hoa & Khupg 8.3.

KHUNG 8.3: MINH HOA PE CUONG CDIO, CAP P( 4

2.1. Analytic reasoning and problem solving
2.1.1. Problem Identification and Formulation

Data and symptoms
Assumptions and sources of bias
Issue prioritization in context of overall goals
A plan of attack (incorporating model, analytical and numerical
solutions, qualitative analysis, experimentation and consideration of
uncertainty)

2.2. Attitudes, thought and learning

2.4.3. Creative Thinking
Conceptualization and abstraction
Synthesis and generalization

2.4.4. Critical thinking:
Statement of the problem or issue,
Assumptions,
Logical arguments (and fallacies) and solutions,
Supporting evidence, facts and information
Points of view and theories,
Conclusion and implications, and
Reflection on the quality of thinking

Nhimg gi khong duoc d& cap dén trong D& cuong CDIO, chinh 12 [4]:

e Nhiimg gi sinh vién cdn phdi lam dé dat dugc chudn du ra yéu cAu.
o Ngi dung cu thé cua céc hoat dong hoc tép

Théng thuong, phdn loaz Bloom (Bloom’s Taxonomy of Leammg) duoc sur
dung dé 1am khuén mau cho viéc xic dinh chuin du ra & cép d6 cu thé.

Phan loai Bloom

C6 thé sir dung phan loai hoc tdp theo Bloom dbi véi linh vu'c nhdn thirc
(cogmtlve domam) dé mo ta nhimg gi sinh vién nén biét 1am déi véi cdc chu
d2 chudn diu ra cua D& cuong CDIO. Chu dich cia phén loai niy 13 tao thuén
lgi cho giang vién “dé giéi quyét céc vén @& lién quan dén chwong trinh gidng
day va ddnh g1 4”--cung c4p nhimg hu'érng dén cho viéc day va hoc, va danh gia
[10]. Nhu thé hién trén Hinh 8.2, nén tang cia phan loai Bloom & linh vyc
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nhan thirc chinh 14 kién thirc (knowledge), 1a cép d6 thip nhét cua ning luc
nhén thic:

o Kién thirc/ biét (knowing) don gian chi 13 nhé tir tai liéu d hoc, bao gom
cac sy kién, thuiit ngir thong dung, khai niém, cac nguyén ly va nhimg van
& co ban; phuong phép va quy tr inh; cong @ va k¥ thudt; m hinh va chu
triic; phan loai va tiéu chi; quy tic, quy ludt va ly thuyet

o Linh h()l/ hiéu (comprehending) 1a cap do ké tiép ctia nhéan thirc, 14 kha
ning hiéu dugc nhimg gi da hyc--ném bit y y nghia dla céc tai liéu d3 hoc.

e Tiép theo trinh & ning lyc trén 1a dp dung (apphcatxon) kién thirc 43 hoc,
dwa ra nhitng théng tin phu hop, trong nhiing tinh hudng khac nhau, thi du
nhu dé giai quyét vin dé.

o Cip d6 cao hon &p dung 1a phdn tich (analyzing)--kha néng ap dung
nhimg kién thirc 44 hoc aé phén tich chi tiét tai liéu thanh nhimg vén dé cu
thé va tir d6 cAu triic clia van dé duoc hiéu ro

¢ Cao hon ning luc phan tich 1a néing lyc tong hop (synthesizing)--14 ning
lyc ap dung nhimg kién thirc d& hoc de tong hop thanh ndi dung méi.
chun d4u ra lién quan dén phén tich va téng hop thé hlq:n trinh & cao hon
k1en thirc, linh hdi va 4p dung vi chung doi i sy am hiéu ca ndi dung 14n
céu tric.

o CAp d6 cao nhit cua ning lyc nhéan thirc 13 ddnh gid (evaluating), ngh 7a 13
str dung nhung kién thirc d hoc dé danh gia gia tri c6 myc dich dya trén
tiéu chi cu thé.

Phirc tap Khaéi quat héa
A
Bon gidn Phan loai Bloom Chi tiét héa

HINH 8.2: PHAN LOAI BLOOM
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M0o hinh phat trién k§ ning nghé nghiép ciia Benner:
tir so cAp dén chuyén nghiép

Céch tiép can khic co thé sir dung dé x4c dinh cy thé hon nira chuin dhura 1a
md hinh phdt trién ky ndng nghé nghiép: tir so cdp dén chuyén nghiép (md
hinh Benner) [11]. Nhimg c4p dd k¥ nang khic nhau thé hién sy thay ddi & 3
khia canh cua ning lyc khi phét trién tir trinh 6 so céip dén chuyén nghiép
[11]:

e Phit trién tir dyra trén nguyén tic tdng quét dén 4p dung nhimg trii nghiém
cy thé dé dinh huéng hanh dong.

e Thay dbi nhén thirc ciia ngudi hoc nhin nhén céc tinh huéng nhu mét vin
d tdng thé hon 12 nhimg sy viéc riéng 1&.

e Thay d8i vai trd tir ngudi quan s4t thanh ngudi tham gia, khong con dimg
ngoai cudc ma tham gia tryc tiép vao cong viéc.

- Nhimg dic diém cua 5 cip d6 nghé nghiép: so cdp, trung cdp, thanh thao, lanh
nghé va chuyén nghiép (novice, advanced beginner, competent, proficient, and
expert) dugc li¢t ké & Khung 8.4.

KHUNG 8.4: CAC CAP PQ KY NANG NGHE NGHIEP
TU SO CAP PEN CHUYEN NGHIEP (BENNER 1982)

Ngudi méi hoc va khong ¢6 kinh nghiém. ™"

Pi dugc day céc quy tic chung hd trg thuc hién cong viée.

Nim quy tic chung: mang tinh tbng quét, khong gén v6i mdt tinh hubng nhit
dinh nao, Ung dung rong rai.

Biét tng xir theo quy tic, c6 gi6i han va khong linh dong.

Thi du: “Hay chi cho t6i phai 1am gi va t5i s& lam viéc d6.”

7]
&
[ ] [ ] ® g"
©

Trung cip
o Thé hién ning Iyc c6 thé chép nhan dugc.
o bai dat dugc kinh nghiém cAn thiét trong céc tinh hubng thuc té dé nhin nhan

dugc van dé.
e Biét dugc cdc nguyén tic dua trén kinh nghiém vi c6 thé buéc diu dinh
huéng cho hanh dong.
Thanh thao
e C6 2 - 3 nim kinh nghiém lam viéc trong cung linh vyc hofic 1am nhitng
cong viéc tuong ty.

e C6 nhén thirc t5t hon vé myc tiéu dai han.
¢ C6 phuong phép hoach dinh cdc hoat dgng c4 nhan dya trén tu duy phén tich
chuln x4c va khai quat, gitp dat dugc hiéu qui cao hon v t3 chirc tét hon.
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Lanh nghé '
o  Nhién thirc vA hiéu biét tdng thé vén dé.
e C6 hiu biét toan dién dé ra quyét dinh.
e C6 nang lyc dic két tir trai nghiém dé dy do4n nhitng tinh huéng va diéu
chinh ké hoach.
Chuyén nghi¢p
Khong con phy thudc vao cdc nguyén tic, quy tic va nhimg huéng din, dé
két ndi céc tinh hudng va dua ra nhitng hoat dng cy thé.
¢ C6 nhiéu trai nghiém hon.
e C6 tryc gidc nhanh nhay trong céc tinh hubng thyc té.
e C6kha ning 1am viéc d& dang, linh hoat va hi¢u sufit cao.

Qua trinh - Biéu miu - Thi du

Nhu Biggs va Tang dé cép [4], x4c dinh viéc hoc tdp cua sinh vién cin  két
hop:

o Noi dung kién thirc cin hoc.
¢ Nhing viéc sinh vién phai lam dé dat duge chuln diu ra néi trén.

Buéc dau tién 13 cin xdc dinh chi d& va thanh phin lién quan tir D& cuong
CDIO. Budc thir hai 13 dinh r6 hoat dong, Két qua cia qud trinh nay 13 xdc
dinh dugc: chi d& cp d¢ 3; thanh phin cip d6 4: hoat déng hoc tdp.

Sau day 1a thi dy vé mét chi dé cép d6 3 tir D& cwong CDIO:

2.44. Twduy suy xét
Néu van @& hoiic sy kién
Nhimg gia dinh va bdi canh
Nhimg 14p luén logic (bién ching) va giai phdp
Chimg cir hd trg, sir kién va théng tin
Quan diém va 1y thuyét
Két luén va ¥ nghia
Nhitng suy ngdm vé gi4 trj tr duy

Dinh r8 hoat dong hoc tap ddi véi cdc chi d& cip do 4 (“nhimg gi sinh vién cin
lam”) s&€ cung cép bbi canh can thiét dé 1én ké hoach cho céc hoat dong day va
hoc, va dénh gid. Thi dy, nhu nhimg chi dé sau ddy v& tr duy suy xét va hoc
tich hgp tir B§ d& myc VALUE (VALUE Rubrics) clia AAC&U cung cép cic
hoat dong hoc tip twong Umg véi céc chu dé cép d6 4 cua chu @& “2.44
Critical Thinking” trong D& cwong CDIO [12]:
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« Néu vin a2 hodic sy kién: Vin dé/syr kién cén suy »ét duoc trinh by rd
ring, md ta toan dién, cung cAp thdng tin phit hop cén thiét dé c6 mét sy
hiéu biét day du.

o Nhirng gia dinh va béi canh: Phan tich c¢6 phuong phdp va hé théng dya
trén nhan dinh cia ban thin vi ngudi khic, ddnh gid k¥ ludng bdi canh
khi dua ra luin diém.

e Suy xét: Nhitng luan diém mang tinh gia thuyét, nhitg lap Iuan hop
logic, bién ching va gidi phdp dugc xem xét tuy theo mirc d§ phirc tap cuia
van dé. Nhiing gi6i han cia quan diém cn dugc x4c nhan, nhing ¥ kién
khéc ciing dugc phan tich va téng hop.

o Bing chimg: Chon va sir dung céc sur kién va thdng tin tir nhiéu ngudn
khao sat dé khao sit mdt quan diém hoic két luan véi ddy da dién giai
hoac ddnh gi4 dé c6 dugc sy phén tich hoic tdng hop toin dién.

o Két luan: Cic két luan va két qua lién quan (goi ¥ va d& xuft) phai logic
va phan anh dugc cach ddnh gid cua sinh vién va kha ning dua ra céc
bang chimg va luin diém dugc thao ludn theo trinh ty v tién.

e Suy ngim va ddnh gid ban than: Minh hoa sy phit trién ban thin nhu
ngudi hoc duge xdy dung dya trén nhifng trai nghiém trudc d6é dé thich
{mg v&i nhimg béi canh va thich thirc méi.

Nhimng tuyén bb nhur trén vé hoc tip cia sinh vién 12 tién dé cho hai thanh phan
khac cuia nguyén ly CA: cic hoat d¢ng day va hoc, va ddnh gid.

CAC HOAT PONG DAY VA HQOC

Dura trén nguyén ly CA, hoat dong day va hoc can gan chit véi chuén ddu ra va
d4nh gid két qua hoc tap. Tiéu chuén 3 va Tiéu chuén 7-CDIO néu 16 sy tich
hop giita CTDT vdi nhiing trai nghiém hoc tap theo thir ty nhur sau:
Tiéu chuin 3 — CTDT tich hop, dugc thiét ké véi cic mon hoc nginh hd
trg 14n nhau, véi mét ké hoach 16 ring dé tich hgp nhimg ky nang c4
nhin va k¥ ning giao tiép, va cic k¥ ning kién tao san phim, qué trinh
v hé théng.
Tiéu chudn 7 — Trai nghiém hoc tich hop gilp sinh vién nim dugc
nhimg kién thirc nganh ciing nhu nhimg k¥ niing c4 nhin va giao tiép,
v cdc k¥ nang kién tao san phim, qué trinh va hé théng,

Loi ich cia CTDT tich hop va céc hoat dong hoc tich hop 1a ching phyc vy
nhu phuong tién d&é dat duge k¥ ning nghé nghiép ddng thoi hiéu sdu nhimg
kién thirc khoa hoc [3].
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Nhimg nguyén tic

Kién thirc khoa hoc va ky ning nghé nghiép c6 thé dugc tich hgp bang cich
dan xen l4n nhau xuyén suét CTDT hoic mén hoc, ciing nhu trong timg tiét
hoc hoic khéa hoc. Thi du, khoa hoc co béan va todn hoc c6 thé dugc giang day
théng qua nhitmg van d& hojc tii lidu ky thuat lién quan. C6 thé dat dugc cich
tich hop nay khi CTDT yéu cau sinh vién phai tim hiéu céc chii dé khoa hoc co
ban va todn hoc cling véi cdc moén ki thudt nén tang, mot cich tuin ty hodc
song song hodc tich hgp vé&i nhau [2].
Bruner timg dé cap: “viéc giang day cic mén hoc trong CTDT phai lu6n aé
cép toi céc nguyen ly co ban da duqc glang day trudc d6 vd  duoc tiép tuc
phat trién cho dén khi sinh vién ¢ thé ném vimg toan b CTDT” [13]. Nguyen
1y nay thuong dugc goi 12 chuong trinh gidng day theo mé hinh duwong xodn dc
(spiral curriculum) v 13 c4ch thirc dé thyc hién nguyén 1y cua Iy thuyét kién
tgo. RS ring 13 Bruner 12 ngudi dé xudng cho quan diém cua Iy thuyét kién tao:
Dé huéng din mét ngudi ...khong chi don gian 12 gitip ngudi d6 hidu
dugc van dé ma hon nifa 13 phai day cho ho tham gia vao qud trinh dé c6
thé hinh thanh tri thitc... Hiéu biét 13 mdt qud trinh, khéng phai mét
san pham [14].
Chuong trinh gicng day theo mé hinh xodn ¢ cin phii dugc thé hién 16 rang
trong thiét ké CI‘BT va mén hoc; va trong céc hoat dong day va hoc (tiét hoc
va khéa hoc). O cap d6 CT DT hoac moén hoc, cén c6 sy phat trién cao hon ve
mirc d6 phirc hop va d khé vé kién thirc va k¥ niing hoc dugc, tir dlu dén cubi
chuong trinh; c6 thé dyra trén phén loai Bloom hodic mé hinh phét trién k¥ nang
nghé nghiép clia Benner. Ngay c4 v&i mot khéa hoc hodc mén hoc, kién thirc
va céc hoat dong day vi hoc cy thé lién quan ciing cAn phai dugc xay dyng két
hop véi nhau mdt cich phirc hgp va chit ché hon ngay trong mébi tiét hoc, tir
dAu dén cubi hoc ky.

Ba cdch cdu triic chwong trinh giang day
theo mo hinh xoin éc

Ba céch tuong thich dé t§ chitc chwong trinh giang day ciing nhu cic hoat
dong day va hoc bat ngudn tir cdc cau héi sau: Myc dich 1a gi? Trong tim &
dau? Mbi truomg hoc tap 12 nhur thé nao?

Muc dich: Mot cich dé tu duy vé tiinh ty c4c hoat dong déi véi chuong trinh
giang day theo md hinh xoan 8¢ 1a xem xét vé muc dich, nghia 13 céc tai liéu
hoc tap dugc gidi thiéu voi ngudi hoc, hay dugc day cho nguoi hoc, hay dé
nguoi hoc str dung. Theo phan loai Bloom, gidi thiéu mot chu dé c6 nghla la
cung cAp nhimg kién thirc co ban. Trong khi d6, viéc dgy mot chi d& 13 nhim
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8 ngudi hoc hiéu hay linh hi va dp dung nhimg kién thirc d6--lién quan dén
c4c cAp d6 tu duy cao hon: 4p dung, phén tich, tbng hgp v d4nh gi4.

Trong tam: M3 hinh hoc tdp ciia Kolb c6 thé gitp 1dp trung dé tich hop tht ca
cic hoat dong day va hoc xuyén sudt chuong trinh, hoic mén hoc; tiét hoc
hoic khéa hoc (Hinh 8.3). Khong c6 mét trat tw nhit dinh khi sir dung 4 cich
hoc ndy. Trong tdm chinh 1a phai tich hgp chiing véi nhau, nghia 1a sir dung 4
céch hoc niy dé gidi thiéu, day vi/ hodc-sir dung tap chi dé chuén dAu ra vé
kién thirc, k¥ nang va thii 6 (KSAs).

HINH 8.3: MO HINH HQC TAP (phéng theo Kolb, 1984)

Diéu quan trong 13 phai nhan thirc ring giang vién phai déng nhung vai tro
khéc nhau khi sir dung 4 cich thirc trén:

e Véi céch day va hoc khdi qudt héa trieu tupng (abstract generalization),
tuong img voi gio giang day thong thudng: giang vién nén d6ng vai trd
chuyén gia cung c4p thong tin mdt cich logic va c6 td chiic, trong khi vn
tao diéu kién cho sinh vién suy ngim nhimg gi cin hoc.

e Véi cich day va hoc thiec nghiém chu dong (active experimentation),
tuong ung vdi gio hoc trong phong thi nghi€ém: giang vién nén déng vai
trd nhir nguoi hudng dédn, chi din cho céc thi nghiém va phan hdi trong
khi d6 sinh vién lam vi¢c mét cach chi dong d6i voi nhiém vy da dugc
xdc dinh va hoc thong qua nhimng thir-sai trong mdi truong cho phép ho
c6 thé thit bai mdt cich an toan dé ma hoc 1am viéc chuyén mén va
chuyén nghiép.

e Véi cich day va hoc quan sdt c6 suy ngdm (reflective observation):
gidng vién nén déng vai trd 14 nguoi thiic ddy hoic tu vdn, giai thich méi
tuong quan gilta tai liéu mdn hoc véi kinh nghiém, s& thich va nghé
nghiép trong twong lai cua sinh vién, d& cho ho hiéu tgi sao phai hoc
nhitng tai li¢u lién quan.
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e Véi cich day va hoc trdi nghiém cu thé (concrete experience): giang vién
nén dung ngoaz cugc va déng vai trd nhu dong nghiép cua sinh vién, tao
diéu kién t5i da cho sinh vién ty khdm phd thong qua ap dung tai hq:u hoc
tap vio nhimg tinh hudng méi dé g1a1 quyét nhimg vén dé thyc t4, dé tra
161 cau héi “chuyén gi sé xay ra néu nhi...?”

Day 1a sy théch thirc di véi giang vién khi tiép nhan nhidu vai trd méi va khic
nhau. Do d6, cin d4u tw thoi gian va cong sirc d4ng ké cho cong téc bdi dudng
giang vién, nhu' dugc néu trong Tiéu chudn 10-CDIO - Nang cao ning lyc
ging vién vé phuong phép gidng day: cdc hoat djng ndng cao ndng luc gidng
vién phdi cung cdp trdi nghiém hoc tich hop; sir dung phwong phdp hoc chi
dong va trdi nghiém; va ddnh gid sinh vién (CDIO 2010).

Mai trwong hoc tidp: Cich tiep cin day hoc dva trén dd 4n nhu duogc
néu rd rang trong Tiéu chuén 5-CDIO - Trai nghiém thiét ké-trién khai, c¢6
thé cung cap mot moi trudng hoc tdp cho chuong trinh giang day theo md
hinh xoén b¢ [2]:
Trai nghi€ém thiét ké-trién khai diu t1en nen 12 mét trai nghiém cy thé
dya trén d6 sinh vién c6 thé suy ngim, tlep theo 14 giang day ly thuyet
va thuc hién bai tap dé khéi quat héa van dé. Trai nghlem thiét ké-trién
khai tiép theo nén tao diéu kién dé 4 ap dung nhimg kién thic ky thudt da
hoc va cho phép tiép can cy thé dén chu trinh hoc cao horn Mb hinh
xoén &c ndy 13 nhin t§ cho Tiéu chudn 5 CDIO véi yéu cdu “hai hay
nhiéu hon nita nhimg trai nghiém thiét ké-trién khai”.

Nhu dé cap trong Tiéu chuan 5-CDIO, nhiing trai nghxem thiét ké-trién khai
can qué trinh dé phét trién. Chéng han nhur nhimg dd n ban ddu c6 thé 1
nhitg dd 4n do, thi dy nhu nhung méb phong v01 muc dich gidi thle;u cho sinh
v1en nhimg kh4i niém va tu duy vé qu4 trinh cin thlet dé giai quyét cic van dé
vé ky thuat. Nhung d6 4n nhur vay c6 thé cung cdp cho sinh vién co héi ap
dung nhimg kién thirc khoa hoc va k¥ thuat nén tang trong pham vi gidi han
ma ho da duge hoc & cdc mdn hoc khic.

Nhung trai nghi¢m ké tiép c6 thé thic 16 hon. Nhimg trai nghiém & cip do cao
hon ching han nhu 13 nhung thi nghiém m¢ trong phbng thi nghiém c6 thé két
hop hon nita gura kién thirc khoa hoc va k¥ thugt nén tang véi céc ky ning
chuyén mén va pham chét, nhung van c6 sy huéng din dang ké tir giang vién.

Nhimg d6 4n & cip do nang cao nhét cin phai thuc 16 néu c6 thé va nén két hop
13 ring giita 1y thuyét va thuc tién. Nhitng d6 4n nhu viy phai tao diéu kién
cho smh vién tich hgp khoa hoc co ban va todn hoc véi nhimg nén tang ky
thuat cbt 16i, va dong thoi tao diéu kién phat trién nhimg ky néng c4 nhin va
nghe nghiép, va pham chat, k¥ ning giao tiép cﬁng nhu nhlmg chuin d4u ra
cén dat dugc lién quan dén hinh thanh y y tu'ong, thiét ké, trién khai va van hanh
hé théng--nhimg thanh phén khac nhau cAu thanh nén Dé cuong CDIO.
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Mot chudi trai nghiém nhu vay gidp sinh vién ddnh gid cao tAm quan trong ctia
ky thudt, tir d6 c6 thai d9 tich cyc va nhiét tinh véi nganh k¥ thuét.

Qua trinh - Biéu miu - Thi du

Chuong trinh gidng day theo mb hinh xodn éc phai dugc hoach dinh ky
ludng dé dam bao sy tich hop giita c4c hoat dong hoc tip véi phét trién ning
lyc cua sinh vién trong sudt qua trinh hoc tap. Mdt céch thic dé tich hop 1a
tao ra mot chudi cic so dd hodic ma tran dé 1am 13 trinh ty va ban chét cta
nhimg hoat dng sir dyng nhitng khéi niém di néu trén bao gdm gidi thiéu
hoidc day hodc s dung, cdch thirc dgy va hoc cua Kolb va trai nghiém hoc
tép dua trén dé dn. (Hinh 8.4, 8.6 va 8.7) dua ra nhimng biéu mau dé tich hop
céc hoat djng day va hoc.

Sir dung so d chuin dau ra-chuong trinh gidng day theo md hinh xodn 6¢
(Hinh 8.4), nhimg chuén dAu ra lién quan dén i duy suy xét trinh bay & trén c6
thé dugc liét ké trén hang diu tién cia so db. T4t ca cdc hoc phén ciia chuong
trinh giang day, bao gdm céc bai gidng, gi® thi nghiém, dd 4n thiét ké-trién
khai (hoc dya trén dd 4n), khéa ludn tt nghiép, thuc tap nghé, va nhimg hoat
dong ngoai khéa khic .v.v. s& dugc liét ké & cot bén trdi. K& dén, mbi chuén
dAu ra cin phai dugc chi 15 1a dugc gidi thiéu, giang day hay sir dung xuyén
sudt churong trinh giang day, va cho tit ca hoat dong day va hoc lién quan dén
tiét hoc hoic hoc phén.

HINH 8.4: SO PO CHUAN PAU RA - CHUONG TRINH HQC
THEO MO HINH XOAN OC
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C6 thé sir dung so 46 mAu (Hinh 8.4) dé dbi chiéu chufn diu ra xuyén subt cic
tiét hoc clia mon hoc hoiic khéa hoc. Déi véi kién thirc nganh va k¥ thuat nén
tang cdt 16i, c6 thé ding ma trén ny dé thiét ké nhimg cha dé cin duoc tinh
bay & mdi tiét hoc xuyén sudt hoc ky. Phin loai Bloom  ¢6 thé dugc ding dé
mo ta vé “nhimg gi sinh vién cin 1am néu muébn dat dwoc nhitmg chuin diu ra
nhu trén”, ching han nhu biét, hiéu, dp dung, phan tich, téng hop hoic ddnh
gid. Cic hang muc gidi thiéu (Introduce), gidng day (Teach) va str dung (Use)
c6 thé duge sir dung dé chi muc dich cua tiét hoc.
Mot didu quan trong nifa 13 vach ra myc dich cua tiét hoc (gioi thiéu, day, sw
dung) cling nhu nhimg ndi dung can dua vio khi xem xét cdc chudn diu ra
khac nhu nhimg chii dé lién quan dén tur duy suy xét, tir duy sdng tao, didu tra
va tu duy phén tich, hay 13 hoc tich hgp va hoc sudt doi. Thi dy, nhiing chu dé
sau ddy c6 thé dugc gidi thi¢u, day hoic/ va sir dung xuyét subt cac tiét hoc ciia
mdn hoc hodc khéda hoc:

Tu duy suy xét-—-trinh bay vén d& sy kién: vén dé/sy kién can suy xét

duqc trinh bay ro rang, mo ta toan dién, cung cip thdng tin phit hgp cin

thiét dé c6 mot sy hiéu biét day dua [10].

Ma trdn trinh e cdc hoat dong day va hoc (Hinh 8.5) c6 thé dugc sir dung dé
td chirc céc tiét hoc cu thé, thi du nhu khi gioi thiéu moén hoc, v1¢c giang day
c6 thé tap trung vio ly do tal sao viéc xem xet va trinh bay van dé “mét céch 15
rang, todn dién, cung cip diy du thong tin can thiét dé hiéu r5 vin dé&” 1a quan
trong. O ddy, cich thic quan sdt cé  suy ngdm c6 thé duoc sir dung khi gidng
vién déng vai trd dgng vién hodc cé van, giai thich tal sao sinh vién pha1 hoc
nhiing tdi liéu, gido trinh d6, ching cé lién quan gi dén s& thich va nghé nghiép
tuong lai cta sinh vién. Diéu niy c6 thé dat duorc qua trinh chiéu nhung doan
phim hogc trinh bay nhiing nghién cifu tinh hubng cy thé lién quan dén ky
thudt c6 thé dugc giai quyét hoic khéng dugc giai quyét.

HINH 8.5: MA TRAN TRINH TU' CAC HOAT PONG DAY VA HQC
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C6 rét nhidu k¥ thuat dé danh gi4 trong 16p hoc (CATSs) c6 thé dugc sir dung
cho hoc chi dong ciing nhur 12 c4c ngudn thong tin d4nh gi két qua hoc tap.
Thi dy nhu khi gidi thi¢u pham tri tu duy suy xét (Muc 2.4.4 cia pé cuong
CDIO) va céc chii ¢ lién quan:
Trong 16p, sinh vién tr ban than phai nim dugc kién thiic nén tang, sau
d6 theo c3p hodic nhém nhé dé tra 13 céc cau héi sau:
Nhitng chii dé ctia tr duy suy xét?
Tu duy suy xét c6 thé dugc sir dung nhu thé ndo trong ky thuat?
Tai sao biét tw duy suy xét 1i quan trong d6i v6i ngudi ky su?
Nhing trai nghi¢m ma ban dat dugc khi sir dung tu duy suy xét?
Trong 16p, céc sinh vién phai théng nhit v& cu tra 10i t5t nhit cia ho, va
trinh bay nhitng céu tra 161 ctia nhém da dugc ghi lai.
Trong 16p, gidng vién s& ding nhimg phan hdi dé tong két vé tr duy suy
xét va nhitng chit d& ctia né lién quan nhur thé nao dén nhimg trai nghiém
cta sinh vién, s& thich va nghé nghiép tuong lai ctia ho, tir d6 gitip ho
hiéu rgi sao phai hoc nhimg tai liéu nay.
Ngoai 16p hoc, sinh vién dugc yéu ciu phai doc cdc md ta vé cdc chu dé
ctia tr duy suy xét va tm quan trong cia chiing, va tong két nhimg chu dé
chinh yéu bing dién dat ciia ho.
Diéu quan trong 13 phai tich hop céc hoat dong nay vio tiét hoc hoic mon hoc
lién quan dén kién thirc nganh hoic nhitng ndi dung k¥ thuat cdt 15i gitp sinh
vién nh4n ra sy két néi.
Khi gidng day vé tu duy suy xét:
Trong 16p hocgidng vién trinh bay bai giang cu thé va gidi thich cic
nhan té ctia tr duy suy xét (néu vin dé/ syr kién, gia dinh va bi canh, suy
%ét, bang chimg, két luan, suy ngim vA ddnh gid cia ban than). O day,
giang vién déng vaj trd nhu chuyén gia, cung c4p thong tin mét céch logic
va ¢6 td chirc, trong khi vin tao diéu kién cho sinh vién suy ngim nhimg
gl cén hoc.
Trong:16p, giang vién sir dung nhitng doan phim hoic nghién ciru tinh
huéng dé mintihoa cic chii dé ciia tw duy suy xét va tim quan trong ciia
chiing. Nhitng dién gii rit ra tir c4c bai tdp dugc xem xét va nhimg tiéu
chi dugc sir dung dé d4nh gid timg chu d& ciia tr duy suy xét dugce giai
thich dé gidi thiéu cho sinh vién vé nhiing cép d6 nang lyc khic nhau (tir
1-3: so cép, trung cép va thanh thao) clia Thang ddnh gid T duy suy xét
(Hinh 8.8); va phuong thirc s& dugc sir dung dé d4nh gi4 ning lyc ciia ho.
Trong 16p, sinh vién tham gia 1iét ké céc chu dé trong tAm ngay trong gidr
giang thong qua ghi chép hodc sau khi gidng vién da trinh bay xong cic



8. Thiét ké giang day nhét quan v6i CDR véi hoc chii dong trong 16p dong 141

dinh nghfa bing c4ch yéu cu sinh vién bio dam ho “biét”, c6 thé nhé/
nhén ra ching rd rang.
Khi sit dung Tu duy suy xét:

Trong 16p, gidng vién s& minh hoa qua trinh tr duy suy xét 6 li€n h¢ voi
mot Iinh virc ndi dung cu thé bﬁng céch sir dung nhitng doan phim hodc
nghién ciru tinh hudng dé mé hinh héa qué trinh va tiéu chi d4nh gid dugc
thé hién trong biéu mau Thang ddnh gid Tur duy suy xét (Hinh 8.8).
Trong 16p, sinh vién dugc danh thdi gian dé suy ngim vé nhimg gi ho da
hoc va duge khuyén khich dat ciu hoi dé 1am 16 vé nhimg minh hoa va
cac ti€u chi danh gia.
Giang vién giao nhiém vu phan tich cdc doan phim va nghién ciru tinh
hudng lién quan dén tr duy suy xét bing cich dua ra c4c cau héi bao gbm
céc tiéu chi d4nh gi4 phan hdi cta sinh vién dé cap trong Thang ddnh gid
Tuwe duy suy xét:

Cic chii d& nio ciia tr duy suy xét d4 duoc trinh bay?

Tur duy suy xét dugc sir dung nhu thé nio?

Tai sao sir dung tur duy suy xét trong trudng hgp nay 1a quan trong?

Két qua s& nhwr thé nao néu khéng sir dung ti duy suy xét?
Sinh vién phai hoan tit bai tip da dugc thio ludn va ndp vao budi hoc
tiép theo.



144 Thiét k& va phét trién CTDT dép tmg chuén dau ra

Pinh rd hoat dgng: Viéc xdc dinh nhimg chun dAu ra cy thé dé ddnh gid dua
trén simg xir (behavioral terms) 13 phén thir hai ctia phét biéu vé chudn déu ra:
(2) X4c dinh nhimg gi sinh vién cin 1am dé dat dugc chuin dau [4]. Nghia 1
can md ta nhimg (mg x&r ma sinh vién thé hién ning luc d& minh hoa cho
nhitg thanh qua hoc tip. Viéc ndy bao gbm chuyén dbi chuin d4u ra thanh
nhitng muc tiéu hanh dong. chuén dAu ra cang triru twgng vA cing tong quét thi
céc bing chimg vé hinh dong cing phai da dang d& kiém tra két qua hoc tép.
Danh séich céc dong tir thich hgp véi céc chii dé k¥ thuét trinh by & Bang 4.12
Chuong 4 liét ké cdc nhém chudn ddu ra duge b chirc theo céc cap df (level)
ctia phan loai Bloom. Thi dy, néu chuén du ra & cAp d6 kién thirc (biét), nghia
13 ¢ kha ndng nho lai nhitng thong tin tir tai liéu da hoc, ching han nhur céc
thuét ngir, khii niém, qud trinh .... cu thé hon, néu chuin diu ra 13 nhém
(group) c6 kha ning mé td lai nhimg tai liéu d hoc, thi bing chimg vé hoat
dong cén thiét & minh hoa cho thanh qua hoc tép c6 thé dugc phét biéu nhur
sau: Sinh vién c6 kha nang mé ta hodc gzaz thich nhu'ng thuét ngir lién quan t0'1
vén d cy thé. Hoic néu chuin diu ra & cip d6 hiéu, nghia 13 c6 kha ning ném
dwoc ¥ nghia cdc tai liéu da hoc, céc thudt ngir, khii niém, qud trinh,...cy thé
hon, néu chuén diu ra 12 nhém c6 kha ning gidi thich cic thut ngir lién quan,
céc kh4i niém, pham trd va qué trinh .v.v. thi bing chimg vé hoat déng can
thiét d& minh hoa cho thanh qua hoc tip c6 thé dugc phét biéu nhu sau: thdo
lugin, gidi thich, dién dat holic cho thi du vé céc thudt ngi lién quan.

Céc ngudn bang chimg. C6 nhiéu ngudn bing chimg kh4c nhau dé danh gi4
két qua hoc tap. Néu c6 thé, tt nhit 13 nén tan dung céc ngudn san c6 trong
chuong trinh gidng day nhu mé ta & Hinh 8.9. Sir dung céc ngudn béng chimg
sin c6, giang vién s& tiét kiém dugc thoi gian va cong sirc, va sinh vién c6
dong lyc thyc hién t6t nhdt. Va két qua 13, thong tin dnh gid tin cy thi s& hitu
fch d& dua ra quyét dinh v& két qua hoc tap va cai tién hoat dong day va hoc.
Tiéu chi @ danh gia bing chimg. Cic tidu chi d4nh gid cin dugc xdc dinh
tru6e khi bat dAu tién hanh viéc dénh gid. Céc tiéu chi niy cin dugc bao ham
trong phan thir hai ciia phét biéu vé chuin d4u ra [4]. Thi du, déi véi myc 2.4.4
Tu duy suy xét — Phdt biéu vé vdn dé hay su ki¢n, céc tiéu chi dénh gid duoc -
bao ham trong dinh nghia nhu sau: Vén @&/ su kién cin xem xét va trinh bay 18
ring, dugc md ta modt céch toan dién v6i ddy du céc thdng tin lién quan cén
thiét dé c6 thé hiéu thiu ddo van dé.

P4p 4n, hwong din chdm diém va thang ddnh gid. Cin c6 nhing chi dén cy
thé d& dénh gi4 mot cach khich quan céc bing chimg. Sy huéng din 1a can
thiét d& c6 sy nhit quét vé phia gidng vién, giira c4c sinh vién va giira cdc mén
hoc. Hon nifa, chiing cung cp cho sinh vién nhiing tham chiéu v& d4nh gi4 két
qua hoc tap. D8i vi cdc bai kiém tra chi dinh (forced-choice), céc bai thi va
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khéo bai (quizzes) thi chi cin bang d4p 4n. Di nhién sinh vién khéng duoc biét
tru6c ddp 4n, nhung can dugc biét vé cu tric va néi dung chung cta bai thi,
ching han nhu théng qua 6n tp. Huéng din chim diém phai cung cip nhimmg
chi dan toan dién dé ddnh gid viéc thyc hién hoic san phdm cia sinh vién.
Chiing c6 thé dua ra nhimg cau héi chung hojc sy kién cin dugc dé cép va dé
xuét nhitmg tiéu chi chung. Thang d4nh gi4 cin phai dugc chi tiét va x4c dinh
céc cdp do thuc hién lién quan dén c4c tiéu chi dnh gid déi v6i nhimg hanh
dong cu thé. Thudng thi chiing phai c6 mét ban mo ta vé céc cip do dat dugc
lién quan dén mdi tidu chi dugc sip xép theo ning lyc, chit luong, thanh tich
dé dénh gid cc bing chimg.

Chuan déanh gid. Budc cudi ciing 12 xdc dinh chét lrgng hodc cap do mong
mudn dat dugc dé ddnh g1a céc béng chimg hoc tap. Céc chudn ndy c6 thé
dugc md ta theo phan bd diém sé trong bai kiém tra chi dinh (thi du 70% cau
tra 10i diing). V6i thang diém tdng thé, cic cAp do don gian c6 thé 1a: yéu -
trung binh - kh4, v trung binh 12 muc thip nht d& dat ky thi. Céc chuin cho
thang d4nh gid c6 thé duoc x4c dinh theo cip db tir thép dén cao dyra trén bdi
canh ma thang danh gid d6 dugc dp dung, thi dy, vé phit trién ky ning nghé
nghi¢p (tr so cap dén chuyén nghiép), v& muc dich giang day (gidi thl¢u, day,
str dung) hodc vé trinh ty trong chuong trinh giang day theo mé hinh xoén &¢
(tir mdn hoc dén nim hoc).

Qu4 trinh - Biéu miu - Thi du

Buoc dAu tién trong qué trinh ddnh gid két qua hoc tap la dinh 16 hoat dong hoc
tdp cén du‘qc dinh gia du'a trén umg xir. Thi dy, dé d4nh gia bing chirmg béi
khdo sdt vé kién thirc nén tang [15], & d6 sinh vién tra 10i céc ciu hoi, nhimg
Umg xtr mong doi phai dugc mé ta la:
Nhiing chii d& ca tr duy suy xét 12 gi?
Sinh vién c6 kha nang li¢t ké cic chii dé (cAp do kién thirc--biét);
tiéu chi ddnh gi: mirc d9 ddy du ciia danh sch c4c cha dé&; chuin
d4nh gid: liét ké duogc it nhit 3 cha dé.
Tu duy suy xét dugc sir dung nhur thé nao trong ky thudt?
Sinh vién ¢6 kha ning mé ta cich thirc tu duy suy xét dugc sir
dung trong k¥ thudt (cAp do kién thirc--biét); tiéu chi dénh gié:
céc thi dy phit hop v6i k¥ thudt; chuén dénh gi4: it nhét 1 thi dy.
Tai sao sir dung twr duy suy xét trong ky thuét 13 quan trong?
Sinh vién c6 kha néng gidi thich dugc tai sao sir dung tu duy suy
xét trong k¥ thuat 13 quan trong (cip d6 linh héi--hiéu); tiéu chi
danh gi4: trinh bay r3 rang sy quan trong cla tr duy suy xét;
chudn d4nh gi4: it nhét 1 thi dy.
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Ban c6 nhimg trai nghiém gi khi sir dung tu duy suy xét?
Sinh vién c6 kha ning dua ra nhimg thi dy vé nhimg trai nghiém
cua ban than khi sir dyng tu duy suy xét (cép d6 linh hoi--hiéu);
tiéu chf d4nh gi4: trinh bay luu loat dugc kinh nghi¢m cua ban
théin; chuin d4nh gi4: it nhat 1 thi dy.
Lién quan den cic bai tap bén ngoal 16p hoc nhu “doc mo ta va tam quan trong
cua céc yéu t6 tu duy suy xét rdi ty dién dat lai céc yéu t6 cot 16i”; tiéu chi
ddnh gid dugc bao ham trong Thang danh gid Tu duy suy xét & Hinh 8.8;
chuén d4nh gid c6 thé bao gdm 5 cha d& dau tién & cap d6 so cdp--cdp 46 (1)
cua nang lyc.
Lién quan dén cdc hoat dong trong lép, liét ké cdc dé muc trong tim, sinh vién
¢6 thé nhé hoic 13 nhan ra cic chu dé cua tr duy suy xét dugc trinh bay trong
bai gidng, cdc doan phim hodc cic nghién ciru tinh hudng; tidu chi d4nh gid 1a
su chinh x4c cua danh sich duogc lit ké; chuén d4nh gidlaSchu dé dau tién.

Khi sinh vién dugc yéu ciu dé sir dung cic chu dé ctia t duy suy xét dé phan
tich cdc doan phim hoéc nghién ciru tinh hudng, sinh vién s& tra 15i cdc cau hoi
sau ddy, va Thang dénh gid Tu duy suy xét & Hinh 8.8 c6 thé dugc sir dung dé
d4nh gid cic phan hdi:

Nhiing chii d ndo vé tw duy suy xét dugc trinh bay?
Sinh vién s& c6 kha nang str dung céc chii dé tr duy suy xét (4p
dung) vao céc tinh huong mdi; tiéu chi dianh g1a danh sach cic

cha @& duqc liét ké day da va chinh xac; chudn danh gid: gdm 5
chu dé & cap d6 so cap.

Tu duy suy xét dugc sir dung nhu thé nao?

Sinh vién s& c6 kha ning xdc dinh va phén loai cic khia canh
khéc nhau cua doan phim ho¥c nghién c{ru tinh huéng sir dung 5
chii @& diu tién ctia Thang d4nh gid tr duy suy xét & Hinh 8.8;
chudn d4nh gi4: tit ca 5 cha dé.

Tai sao sir dung tu duy suy xét trong treong hop nay la quan trong?
Tiéu chi danh gid: nhu duo’c dé cap & phan Két luan va céc Kkét
qua lién quan, mét chi dé cia Thang dénh gia tu duy suy xét;
chuln d4nh gi: it nhét 1 1y do dé sir dung tu duy suy xét

Khong van dyng tu duy suy xét ¢6 thé dua dén nhung he qua gi?

Tiéu chi dinh gid: nhu duqc d& cép & phin Két luan va cic két

qua lién quan mdt chu dé cua Thang d4nh gid tu duy suy xét;

chuén dénh gia it nhat 1 hé qua.
Phan hdi cta sinh vién vé& 1in dau sir dyng tu duy suy xét c6 thé cung cap mot
co s& hoac thi du d6i séanh cho ho so ning lyc vé tu duy suy xét. Din dén, sinh
vién dugc yéu ciu ty xem xét vé kha ning tu duy cia ho (chu dé thir 6 ctia tu
duy suy xét trong Thang ddnh gid) nhu la nhimg bing chimg méi bd sung vao
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ning luc tu duy suy xét ciia ban than. Viéc ddnh gid va ty ddnh gid kha ning tu
duy cia sinh vién déu dya trén cic tiéu chi sau: sinh vién sé phan dnh dwgc
néing luc tur duy suy xét ciia ho dé minh hoa qud trinh phdt trién bén than nhe
mgt nguoi hoc, xdy dyng dia trén nhimg trdi nghiém trudc dé dé dap img
dugc nhitmg béi canh mdi va thdch thire. Sy phét trién nang luc tir trinh d6 so
cap dén trung cip va tir cAp 1 dén 4 theo Thang dénh gi4 s& cung cip cdc chuin
myc dé dp dung cho toan b chuong trinh dai hec.

TOM TAT

N6i mét cach ngén gon, nhét quan chuin dAu ra véi cic hoat djng day va hoc,
va phuong phép d4nh gi4 cung cap nhu'ng céch thirc dé sir dung nhu’ng ngudn
lyc gidng day mot céch higu qua, 16i cudn sinh vién vio viéc thiét ké hoc tap
clia ho va cung cip thong tin can thiét dé xdc dinh pham vi hoc tip va dinh
huong cho nhung cai tién can thiét.

1. Hai nguyén 1y cia nguyén ly CA 1a gi?

2. Bayéutdnén ting cua nguyen 1y CA lién hé véi nhau nhu thé nao?

3. Hay thao luan vé cic nguyén tic co ban cia hoc tap?

4. Céc thanh phén co ban cia phan loai Bloom di véi linh vyrc nhan thirc
1 gi va sir dung chtng nhir thé nao dé mé ta chuin diu ra?

5. Lam thé nao dé 4p dung mé hinh phat trién k§ ning nghé nghiép cua
Brenner cho gido dyc ki thuit?

6. Hai phan md ta hoc tip cua sinh vién la gi va chung lién quan véi nhau

nhu thé nao?
7. Dinh 13 hoat dong tra 16i cho cdu hoi gi? Tai sao diéu niy 13 quan
trong?

8. Haiy néu mot 56 thi du vé nhimg dong tir chi dong c6 thé sir dung cho
cac chu dé k¥ thuat aé van hanh chuin d4u ra thudc linh vye nhén thirc.

9. Hay m6 ta cac Tiéu chuén CDIO lién quan dén giang day vé. hoc tép.

10. Muyc dich cia chuong trinh glang day theo mo hinh xodn bc 1a gi?

11. Str dung qua trinh - bleu mau - thi dy duoc cung cép, ban so sanh va
phén biét nhu the nio vé 3 céch thirc cdu triic chuong trinh giang day
theo mé hinh xo#n ¢c?

12. Nhiém vu ctia giang vién lién quan téi danh gia hoc tép la gi?

13. Hay néu mét so thi du de dinh r5 hoat dong cua chuan dAu ra?

14. Tai sao sir dung cac ngudn bang chimg sén c6 1a t6t nhét?

15. Vai tro cta tidu chi va tiéu chuin danh gia la gi va chung lién quan dén
viéc dinh rd hoat d6ng cua chuén du ra nhu the nao?

16.Uu va nhugce diém cia viée sir dung cac nguon bang chimg khac nhau

ma ban d sir dung cho mét chuin déu ra cy thé 13 gi?
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CHUONG CHIN
THIET KE PE CUGNG MON HOC

NGUYEN QUOC CHINH

GICI THIEU

Phuong phép tiép can CDIO dit sinh vién vio trung tim cia chuong trinh
giang day, sinh vién vira 13 d6i twgng thy hudng vira 13 ngudi tryc tiép tham
gia thyc hi¢n chuong trinh. Chuong trinh gidng day dugc thyc hién véi myc
dich gitp cho sinh vién chii dong x4c dinh va diéu chinh hanh vi hoc tip cia
minh dé dat dugc cdc muyc tidu cu thé vé kién thirc, ky ning, va thdi do. Sinh
vién phai c¢6 phuong phap hoc chu dfng va chuong trinh gidng day phai dugc
thiét ké dya trén muyc tiéu (Objective Based Learning). Véi triét Iy gido duc
ndy, sinh vién phai cé quyén ty chu trong vi€éc hoach dinh ké hoach hoc tip va
lya chon phuong thirc hoc tap phit hgp cho ban than minh. Sinh vién phai chu
dong trong c4c hoat ddng hoc tap, déng vai trd dbi tac tich cyc dbi véi giang
vién chir khéng phai 12 d8i tuong tiép thu thy dong. D& phwong thirc ndy hoat
dong c6 hiéu qua, céc thong tin vé khéa hoc cin duge trao dbi thong subt va
thong nhét giira sinh vién va gidng vién. Ca hai bén (sinh vién va giang vién)
phai cam két thyc hién diing nhiém vy ctia minh trong chuong trinh giang day.
Sinh vién cin dugc cung cip ddy da thong tin vé khéa hoc. Vai trd vA nhiém
vu cia sinh vién va giang vién cin dugc quy dinh 15.

Trong thyc té, sy trao di théng tin vé& khéa hoc giira sinh vién va giang vién
dugce thyc hién théng qua dé cuong mdn hoc (course syllabus). pé cuong mén
hoc 12 mdt ban md ta chi tiét, thé hién day da va rd rang cic thdng tin vé mon
hoc nhur myc ti€u moén hoc, chudn diu ra mén hoc, ndi dung chuong trinh
giang day, c4ch thirc tién hanh chuong trinh giang day, phirong phép dénh gi,
gidp cho gidng vién va sinh vién dinh huéng qué trinh day va hoc ciia minh dé
dat dirgc myc tiéu mon hoc.

Tiép theo ndi dung trinh bay & Churong 8 v& viéc sir dung nguyén 1y thiét ké
giang day nhat quén véi chudn dAu ra—-nguyén ly CA dé thiét ké giang day,
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Chuong 9 ndy trinh bay vé viéc 1am thé nio @ hinh thinh mot dé cuong mén
hoc thé hién mot cich nhét quén 3 thanh phén chinh yéu cua giang day: chuén
dAu ra, c4c hoat déng day va hoc, va dénh gid; va cic ndi dung khic cin théng
tin vé mén hoc. Cy thé, chuong niy trinh biy vai trd clia d& cwong mén hoc;
céc thanh phin co ban cia d& cuong mon hoc va céch thic xay dyng; va
huémg din d4nh gid dé cuong mdn hec.

MUC TIEU CUA CHUONG
Chuong niy dugc soan thio nhim gitp doc gia:

hiéu vai trd ctia dé cirong mén hoc dbi v6i qud trinh giang day.

hiéu cdc thanh phén co ban clia mét d& cuong mdn hoc.
két hop véi sir dung nguyén 1y CA trinh biy & Chuong 8, c6 thé thiét ké
duge d& cuong chi tiét cho mén hoc.

biét d4nh gid thé nao 1a mot dé cuong mon hoc dugc thiét ké tét.

VAI TRO CUA PE CUCNG MON HOC

Vai trd chinh yéu ciia mét dé cwong mén hoc bao gbm [1]: (1) 12 ban cam két
giira sinh vién va giang vién, hodc gilra nha trudng vdi giang vién vé ndi dung
va céch thire thyc hién khéa hoc; (b) 13 bing chimg cho chét lugng giang day;
vi (c) 1a cong cu hé trg cho qu4 trinh giang day.

Vi vai trd 12 ban cam két, dé cuong mén hoc xédc dinh rd trach nhiém cta hai
bién lién quan (giang vién va sinh vién) trong qud trinh thyc hi¢n hop dong,
théng qua d6 gitip hai bén ¢4 nhitng ¥mg xir phi hop. Pé dam bao vai trd ndy,
d& cuong mén hoc phai thé hién mot céch ddy di, 16 rang, va chinh x4c vé lich
hoc; quy dinh céch tinh diém; quy dinh quan 1y hoc tép, thi du nhu quy dinh vé
s6 budi ving mat, vé& mirc xir Iy ddi v6i viéc ndp mudn hay khéng ndp bai tép,
quy dinh xir Iy vi pham thi cir [2].

Mot d& cuong mon hoc véi ddy du va chi tiét vé ndi dung giang day, yéu ciu
va myc tiéu hoc tip, cing véi phuong phdp danh gid mic d§ hoan thanh muc
tiéu 12 bing chimg thuyét phuc dé kiém dinh ning lyc gidng vién ciing nhu
kiém dinh CTPT. D& cuong mon hoc ludn 13 ddi twong cia céc doan kiém
dinh dé x4c dinh nang lyc cia giang vién vé chuyén mén ciing nhu vé kha
ndng truyén dat, kién thirc su pham, va théi d¢ di véi sinh vién [3].

Vai trd quan trong nhét ciia d& cuong mdn hoc van 13 hd trg qué trinh hoc tap
cua sinh vién [4]. Qud trinh hoc tdp cta sinh vién hién nay khong chi dugc
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thyc hién & trong 16p hoc ma con dugc thyc hién théng qua nhiéu hoat dong
khac nhu doc tai liéu, viét bi lugn, tranh lun, thuyét trinh, 1am bai tip & nha,
thyc hién d6 4n. D& cuong mdn hoc phéi dim bao phan bd cic hoat déng niy
mot cdch hop ly. P& cuong mén hoc cﬁn cung cAp thdng tin cy thé vé tii lidu
hoc tap, thdi Iugng hoc tap dy kién, trinh d6 ning luc yéu ciu déi véi timg muyc
tiéu cy thé ciia mon hoc, théng qua d6 giiip sinh vién c6 thé 1én ké hoach hoc
tap phi hop.
Mot cach téng thé, dé cuong mdn hoc cé thé:
e Hb trg qué trinh hoc tap, tao anh hudng tich cuc dén thdi do va dong co
hoc tap cua sinh vién:
« Gitip sinh vién c6 sir chuén bj tét cho khéa hoc.
+ Dinh huéng hoc tip cia sinh vién. Gitp sinh vién hiéu 1 céc myc tiéu
can phai dat dugc tir d6 c6 ké hoach phtt hop.
« Gip sinh vién biét r5 nhitng hd trg tir phia giang vién.
« Giltip sinh vién xdc dinh 5 trdch nhiém hoc tip clia ban than.
« Gitip sinh vién dénh gid dugc sy tién bd ciia ban than trong suét khéa
hoc.
o HJ trg giang vién xdy dyng va phit trién mén hoc:
+ Xdc dinh 16 muyc tiéu ciia mon hoc, théng qua dé 6 chién Iugc giang
day pht hop.
» Xay dung khung chuong trinh cho khéa hoc.
» Xéc dinh ndi dung va phuong phép giang day phi hop.
« Diéu chinh nhip d6 giang day.
« Gilip giang vién va sinh vién hiéu r trich nhiém cta minh, han ché cic
mau thuin c6 thé xay ra trong qud trinh day va hoc.
e Cung cép thong tin vé qud trinh day va hoc cho by phan quan ly dao tao
va bd phan kiém dinh chét lugng, thong qua d6 gitp d4nh gia dugc cdc
diém manh va yéu cia CTDT va c6 bién phap diéu chinh hop 1y.

CAC THANH PHAN CO BAN CUA BE CUONG MON HOC

Theo nguyén ly thiét ké giang day nhat quén véi chuan dAu ra, hay nguyén ly
CA trinh bay & Chuong 3 va Chuong 8, ba thinh phan chinh yéu cia qud trinh
giang day 1a: chuin diu ra mén hoc; céc hoat dong day va hoc; va phuong
phép dénh gid. Do d6 ba thanh phan niy ciing 12 thanh phin chinh yéu ma dé
cuong mdn hoc céan thé hién. Ngoai ra, dé cuong mdn hoc phai bao gbm céc
ndi dung cén thiét khéc dé td chic va quén ly giang day. Céc thanh phan co
ban clia mdt dé crrong mén hoc dwoc trinh bay & Bang 9.1.
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BANG 9.1: NHUNG THANH PHAN CO BAN CUA PE CUONG MON HQC

T THANH PHAN MO TA
Teén mon hoc, Mi s6 mén hoc
) Thong tin chung v& mén hoc Thoi diém tién hiinh mén hoc
" | (course general informations) Tén giang vién, dja chi lién lac, s dién thoai, email, céch
thirc lién lac véi giang vién
Quy dinh vé diéu kién tham gia Cfic mdn hoc tién quyét, cic mén hoc hoc song hanh
2. | khéahoc Yéu cdu vé kién thirc, ky ning, va théi d9 trudc khi tham
gia khéa hoc
3 M5 ta mdn hoc _Méuingﬁn gon vé ndi dung mdn hoc
) (course desription)

o uinh, i l Kha
4 “Tai liéu phuc vy hoc tip Gido trinh, tai liéu tham khéo

Phén mém méy tinh, ...
s Chuén ddura Céc myc tiéu cy thé v kién thirc, k¥ niing, va thdi dd sinh
’ (expected learning outcomes) vién dat dugc khi hoan tit thinh cong khéa hoc
Phan bd kién thirc (bi gidng, cc hoat dong)
6. | Kénoach giang day chi tiét Tién trinh bi gidng, kém theo yéu ciu chufn bj bai, bai
tip

Nguyén téc va thang diém cho bai tap, bai kiém tra, bai
7. | Phuong thirc d4nh gi4, chim diém | thi
Piém thudmg, cch tinh diém cudi khéa
Quy dinh vé gitr gidc, chuyén cin, ky luat trong khéa hoc
Quy dinh lién quan dén céc sw cb c6 thé xay ra véi bai thi,
bai tip
Quy dinh sir dung phuong tién hoc tip

8. Cic quy dinh chung cho khéa hoc

Théng tin chung vé khéa hoc

Phén ndi dung ndy ciia d& cuong mon hoc cin bao gbm thong tin chung vé
mén hoc nhu tén mdn hoc, ma sé mén hoc, thoi khéa biéu; thong tin vé giang
vién nhu tén gidng vién, céch thirc lién lac voi gidng vién (email, di¢n thoai),
lich tiép sinh vién. Thi dy:

Mén hoc: HOA P4l CUONG
Ma s6 HH-115
Thoi khéa biéu Thir Hai: Tl ~T3; Thir Nam: T1-T3
Phong E203 trwong PHKHTN, Linh Trung, Thi Diic
Giang vién TS. Nguyén Van A
Email nguyenvana @hcmus.edu.yn
Dién thoai 38302146

Lién lac vdi gidng vién

Cin Iuu ¥ 12 sinh vién thudng c6 tim 1y s¢ va ngai tiép xic véi giang vién dé
trao dbi vé& bai hoc. Viéc thém nhimg cdu khuyén khich thé hién sy quan tim
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cla giang vién s€ gilp x6a bd sy ngin cach, gitip sinh vién ty tin va manh dan
trao doi véi giang vién hon.
Cic cau sau c6 thé dugc sir dung trong phén “Lién lac véi giang vién™:

o T6i yéu thich giang day mon nay, va ludn cam thdy thii vi khi dwyc trao
doi véi cdc ban vé vé mon hoc. Néu cdc ban cé bdt cir cau hoi gi hay
muén tim hiéu sdu hon vé mén hoc xin hdy 8ap 18i vao ... hay email cho
toi theo dja chi ... '

o Toi lubn vui long tra loi moi cdu hoi cua sinh vién lién quan dén cdc ngi
dung ctia mdn hoc ca trong ldn ngoai gio gidng. Céc ban c6 thé 8dp 161
vao gio gidi lao hodc sau gio giang, hodc cé thé email céu héi cho 16i, t6i
$& phdn héi trong thoi gian sém nhat.

Quy dinh vé didu ki¢n tham gia khéa hoc

Quy dinh V& diéu kién tham gia khéa hoc théng béo cho sinh vién v& yéu ciu
vé kién thirc, ki ning cin chuén bj truéc khi tham gia mdn hoc; cdc mdn hoc
tién quyét quyét ma sinh vién phai hoan thinh treéc khi tham gia khéa hoc.
Thi dy:

Déi tugng sinh vién ctia mén hoc Héa dai cwong A2 — HH101 bao gom:

o Sinh vién theo nganh Héa hoc

e Sinh vién du dinh hoc tiép chiong trinh sau dai hoc sau khi tot nghiép.

Dé hoc 6t mén hoc nay, sinh vién cdn phdi ¢6 kién thirc héa phé théng can
ban, kién thirc todn hoc vi phén, tich phan.
Mbén hoc tién quyét : héa Pai cuong Al, thuc tdp héa dai cuong Al.

Tai li¢u hoc tap

Phén noi dung ndy ctia dé cuong mén hoc cin néu dugc sich hoac gido trinh
str dung chinh thitc cho khéa hoc va mét sb tai liéu h trg (néu c6) nhu séch
tham khdo, co s& dit liéu, phe“m mém, v.v.

Luu ¥ 13 cin c6 ni dung mo ta so luge vé tai lidu (thay vi chi dua ra tiéu dé),
va néu dugc ly do vi sao giang vién sir dung tai li¢u nay cho khéa hoc s& gitip
sinh vién himg thi hon khi tham khao tai liéu. Thi du:

Tai liéu hoc tdp chinh thirc cia mén Héa dai cuong Al bao gém.'
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e Nguyén Pinh Chi, Héa Hoc Pai Cuong, NXB. Gido duc, 2007
Pay la cudn sdch duwpc viét don gian nhung siic tich, rdt phix hop cho doi
twegng sinh vién moi bdt ddu lam quen véi nganh héa hoc.
Bén canh d6, véi muc dich trau déi kha nding tiéng Anh nganh héa hoc, sinh
vién dupc khuyén khich tham khao gido trinh tiéng Anh:

o Whitten K.W., Davis R.E ., Peck M.L, Stanley G.G., General Chemistry,

8th ed., Thomson Brooks/Cole, Belmont, CA 94002-3098, USA, 2007

Pay la cudn sdch gido khoa dwoc sic dung rong rdi trong cdc truong dai hoc
Hoa Ky.

M0 ti mén hoc

Phén ndy cin tém tit dugc ndi dung chinh clia mdn hoc, nhimg diém dic biét
ctia mon hoc, sy cén thiét ca mon hoc, bao gbm:

e Vai tro cia mén hoc trong toan by CTDT.

Piém dic trumg ciia mdn hoc so véi cdc mén hoc kh4c.

Ly do sinh vién nén chon mén hoc.

Kién thirc va k¥ ning ma mén hoc c6 thé cung cap cho sinh vién.

Cén Iuu ¥ 13 cch sir dung ngdn ngir khéo Iéo trong mo ta mdn hoc 12 mdt yéu
t6 quan trong gép phin vao sy thanh cong ciia mon hoc. Viéc md td mdn hoc
mét cach sinh dfng hz‘ip dén 12 mot cich hiéu qua dé thu hit sinh vién va tao
dong luc hoc tép cho sinh vién. Thi du:

Giéi thiéu mén hoc thong thuong nhu:

“Mén hoc Héa dai cuwong cung cdp cho sinh vién nhimg kién thirc co ban clia
hda hoc nhu cdu tgo nguyén tir, ban chat lién két héa hoc, moi lién hé giita
thanh phan cdu triic va tinh chdt cia vit chdt, hiéu vmg nhiét ciia cdc qud trinh
héa hoc, téc do phan vmg héa hoc va tmg dung ctia héa hoc trong cudc song
hang ngay.”

C6 thé dwoc 1am sinh déng nhur sau:

“Chao mimg cdc ban dén véi mon Héa dai cwong (HH 105). Péy la mén
hoc dupc thiét ké riéng cho cdc sinh vién khong thugc nganh Héa hoc. Mén
hoc nay sé€ gitip cdc ban c6 cdi nhin 16ng qudt vé nhiing kién thirc co ban cia
héa hoc nhir cdu tao nguyén tir, ban chdt lién két héa hoc, méi lién hé giita
thanh phdn cdu triic va tinh chdt cta vét chdt, hi¢u vmg nhiét cia cdc qud
trinh héa hoc, téc d phdn img héa hoc va img dung cia héa hoc trong cupc
song hdng ngay.
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Dén véi mon hoc nay cdc ban sé cé co hdi dé thcfy vé dep cua hda hoc. Héa
hoc khong chi b6 hep trong phong thi nghiém hay nha mdy héa chdt. Héa hoc
hién dién & moi noi trong doi song ctia chiing ta.

Dt nganh ciia ban c6 thé la khoa hoc mdy tinh hay quan tri kinh doanh, kién
thirc ctia mén hoc nay vdn rdt cé ich cho ban béi vi né giip ban hiéu biét
hon vé nhimg hién twong xdy ra xung quanh minh dong thoi ma rong co héi
cho céng viéc cua ban sau nay boi vi da 56 cdc nganh cong nghiép déu lién
quan khong nhiéu thi it téi viéc vdn chuyén, sir dung, san xudt, ché bién, va
xte Iy héa chdt.

R A A
Chuan dau ra mén hoc

Déy 1a thanh phén cbt 15i cia mét dé cuong médn hoc. Chuén dAu ra mdn hoc
xédc dinh mot cdch cu thé muc tiéu dé sinh vién huéng t6i, ddng thoi gidp giang
vién thiét 1ap dugc chuong trinh gidng day hop ly dé givip sinh vién dat muc
ti€u.

Chuén diu ra 12 nhimg kién thirc, k¥ ning thyc hanh, xu huéng phat trién nghé
nghiép, thdi d0 ma giang vién mong doi sinh vién dat dugc sau khi hoan tht
thanh cong khéa hoc. Chuén du ra thé hién:

o Nhimg kién thirc ma giang vién muén sinh vién ciia minh linh hdi dugc
sau khéa hoc.

o Nhimg k§ ning ma giang vién mudn sinh vién ciia minh c6 thé thyc hién
duge sau khéa hoc.

Nhu di trinh bay ¢ Chuong 2, 3, 6, va 7, chuén dau ra mén hoc dugc xic lap
dua trén sy phén bd chuin dau ra ciia CTDT vao cdc mén hoc: trinh ty gidng
day céc chi dé& chuin déu ra & cdc mon hoc, va trinh ty phan bd céc k¥ ning
vao cdc moén hoc. Phin loai Bloom d6i v6i linh vy nhan thirc va mé hinh
Benner nhu d3 trinh biy & Chuong 8 14 c4c cong cy hiru ich gitip xdc 1ap chuén
dAu ra cy thé cho cdc mén hoc.

Chuin d4u ra mén hoc cn duge néu cu thé dé thiét ké cdc hoat dong day va
hoc, va dénh gi4. Thong thudng dugc viét theo cu tric:

“sau khi hodn thanh khéa hoc, sinh vién cé thé + dong tir chi hanh dong + noi
dung kién thirc, kp nding, hodic thdi d + boi canh cu thé”

Thi duy:

Sau khi hoan thanh mén hoc néy, sinh vién c6 thé:

o Tinh (djng tir) dwpc hiéu ung nhiét cia phan ung héa hoc (ndi dung) tir
cdc gid trj entanpi chudn.
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.

o Mo ti (déng tir) dwoc Iy thuyét co ban vé qud trinh tién héa cia lodi

nguwoi (ngi dung)

o Thiét ldp (dong tir) dwge quy trinh kiém tra 6 nhiém nguon nudc (nfi
dung) tgi cdc ving ldn cdn khu ché xudt (béi canh cu thé).

Ké hoach giang day

pé cuong moén hoc can néu rd ké hoach hoc tap chi tiét cho toan khéa hoc.
Cén néu dugc cdc ndi dung chi tiét cho timg budi hoc, kém theo c4c hoat
dong cu thé cia khéa hoc. K& hoach nén duogc trinh bay dudi dang bang nhu
sau (Bang 9.2):

BANG 9.2: TRINH BAY KE HOACH GIANG DAY

Noi dung

Budi Chuin ddura Hoat ddng day Phwong phap
hoc vahoc dénh gid
Néu cy Néu rd ndi dung sinh vién
thé thoi can chun bj, thi dy nh N&u r5 hinh thure
gian Néu ndi Néu 3 kétqua/ | cdc bai cin doc tnec danh gia: bai tap, bai
cho dungclia | chudndiura kiém tra, hay thao
timng budi hoc clia bubi hoc Nau r5 hoat ddng gidng Juén nhém
bubi dag dwoc str dyng trong
hoc budi hoc

Vé ndi dung ctia khéa hoc, khi 1ap ké hoach giang day cin luu y:

o Khong nén quy dinh ndi dung gidng day qui cimg nhic ma c6 thé didu
chinh dé phii hop véi hoan canh thuc té.
e Khi x4c dinh ndi dung cho mdi budi hoc can uu tién céc ndi dung co ban,
quan trong.
o Thong thudng thoi gian danh cho mdt khéa hoc khéng du dé giang day
hét cdc noi dung ciia khéa hoc. C6 thé loai b mot sb ndi dung khoi danh
sich giang day trén 16p va yéu cau thuc hién cic ndi dung niy dudi hinh
thire tyr nghi€n ctru cua sinh vién.
o Cin sip xép nodi dung giang day tir cu thé dén triru tuong, tir kién thirc
sinh vién da biét dén kién thirc sinh vién chua biét.

Vé khéi lugng hoc tap cia sinh vién, khi 1ap ké hoach giang day cin luu ¥

¢ Sinh vién phai hoc cliing mét liic nhiéu mén hoc do d6 khdi luong cong
viéc clia sinh vién trong mot khéa hoc cin duge xdc dinh mét cach hop 1y.
o Ngudi soan dé cuong can tham khao noi dung cia cic khéa hoc khic dé
6 yéu ciu hop ly ddi véi sinh vién.
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e Trinh viéc dua vao qua nhiéu noi dung cho mét mdn hoc. Tét nhét, chi
dua vao nhimg ndi dung cén thiét va dam bao ring sinh vién c6 thé nim
duogc cdc ndi dung iy. Khé nhidu mén hoc bj bio hda vé thdng tin chi tiét

" khién sinh vién khéng c6 dii thoi gian dé hiéu bai mét c4ch thau ddo. Két
qua 12 trinh d3 néng luc cia sinh vién phén I6n chi dimg lai & trinh d6 thip
nhit: nhé va thude, ma khong phat trién duoc t6i trinh do ning lyc cao
hon.

Phwong phap d4nh gia, chAm diém

Khi thiét ké phuong phdp danh gi4 can lwu y mbi lién hé c6 myc dich giita
chuén d4u ra ciia mén hoc véi phuong phap danh gis:

o Phuong phap d4nh gia phai phit hop véi chuén dau ra.

o Su bit phi hop giita phwong phdp dénh gid va chuan dau ra s& din dén
viéc 1am bién dang qué trinh hoc tap cua sinh vién. Thi du mdn hoc dit ra
chuin dau ra 13 kha ning phan tich va img dung kién thirc ciia sinh vién
nhung bai thi lai kiém tra kha nang thudc bai. Két qua 13 sinh vién s& phai
hoc thude dé dbi pho vai ky thi, chuin dAu ra cuia khéa hoc khong thé dat
dugc.

o Phuong phip dinh gid phai thé hién duoc ca danh gid tdng két
(summative assesment) va danh gid qua trinh (formative assesment) dé co
thé d4nh gia toan dién viéc thuc hién chuén diu ra cia chwong trinh. Dénh
gid tdng két dugc tién hanh thong qua cic ky thi cudi khéa va giita hoc ky.
Diénh gi4 qu4 trinh dugc thyc hién thuong xuyén thong qua cic bai kiém
tra, bai tap, hoat ddng nhém, seminar, v.v.

o Phuong phép d4nh gid cin dugc cong khai givip sinh vién dinh huéng va
diéu chinh k& hoach kip thoi.

e Lich kiém tra d4nh gid can dugc néu 16 v&i mé ta rd ring: ngly gior tién
hanh; hinh thic danh gia: tu ludn, tric nghi€m, thuyét trinh, hay thao luin
nhém, trong s6 (phén trim déng gép ciia mbi bai kiém tra vio diém tdng
két.)

Thi dy:

Trong khéa hoc niry qud trinh hoc tdp ciia sinh vién sé duwoc kiém tra dénh gid
thuong xuyén thong qua cdc bai tdp & nha, bai kiém tra, seminar, bai thi. Piém
tong két toan khoa dugc tinh tir diém ciia tdt ca cdc diém thanh phdn, cu thé
nhu sau:
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Hinh thire sé1in Néi dung Thoi diém | Trong sé
Bai tip & nha 3 1An 14y « Dot 1: chuong 1-3 Tudn3 15%
(Sinh vién ndp bai | Gém « Dot 2: chuong 46 Tudn7
cho try giang) « Dot 3: chuong 7-10 Tudn 12
Bai kiémtrangin | 314nl4y 20 phut Tudn5 15%
tai 16p diém o 3-4 cau hdi ty ludn Tuan 10

Tuln 14
Seminar 1 o Nho6m 4 sinh vién thye hién | Tirtuln 6 dén 10%
va trinh bay Seminar tudn 15
Thi gitra ky 1 « 60 phut, Tudns 20%
e 30 cau trc nghiém, 4 cau
tw luan
« Kién thire chuong 1 dén
chuwong 6
Thi cuéi khéa 1 « 120 phut 12tudnsaukhi | 40%
« 50 cAu tric nghiém, 6 cau | két thic mén hoc
ty luan
« Kién thirc toan khéa hoc

Cac quy dinh chung cho khéa hoc

Phin ndy néu 15 cic quy dinh ma giang vién va sinh vién cin phai tuan tha
trong khéa hoc. Thi dy nhu:

Quy dinh vé gio hoc

Quy dinh vé hanh vi trong gi® hoc

Quy dinh v& viéc sir dung céc thiét bj dién tir trong gi®r hoc
Quy dinh vé hoc vy

Viéc théng nhét va cdng khai cic quy dinh s& gilp ca giang vién va sinh vién
hiéu 1 cdch hanh xir hop 1y trong qué trinh day va hoc, tao thuan lgi cho qud
trinh trao ddi, ti€p thu va phat trién tri thic.

DANH GIA VA HIEU CHINH PE CUONG MON HOQC

Pénh gia va hiéu chinh d& cwong mén hoc

pé cuong mon hoc phai duge thudng xuyén danh gid va hi¢u chinh. Dya vao
kinh nghiém giang day, két hop véi viéc thu nhén ¥ kién déng gép tir dong
nghiép va tir sinh vién, giang vién phai lién tyc hoan thi¢n dé cuong mén hoc

ctia minh. C6 thé sir dung Bang 9.3 va Bang 9.4 duéi day nhrr khung huéng
din gilip gidng vién danh gid va hiéu chinh dé cwrong mdn hoc ciia minh.
[ ]
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Khung dé cirong mon hec
Dé huéng din cic chuong trinh trong viéc thiét ké va phit trién CTDT néi
chung, cac mén hoc néi riéng3 mét khung dé cuong mén hoc dugc d xuit nhu

trinh biy & Phu lyc 9.1. Mdt thi du vé d& cuong mon hoc duge thiét ké theo
khung d& cuong nay dugc trinh by & Phy luc 9.2.

BANG 9.3: TIEU CHI THIET KE PE CUONG MON HQC

Yéu ciu

Cau hél kidm tra

Dé cwrong phai néu duge nhizng ndi dung
(kién thirc, k§ naing, va thai d$) ma sinh vién
c6 thé thyc hién dworc sau khi hoan thanh
mén hoc.

D& crrong gidi thich dwgc Iy do vi sao sinh
vién nén chen mdn hoc

o Chuén d4u ra c6 15 rang khéng?

« Phuong phép giang day va c4c hoat dong
gidng day c6 phli hgp véi chudn diu ra
khéng?

« Bai kiém tra, bai thi c& khuyén khich sy phat
trién kha nang suy nghi ddc Iap, tw duy suy
xét?

o Chuén dAu ra ciia mdn hoc c6 lién hé chat
ché v6i chudn ddu ra clia chuong trinh hay
khdng?

Dé cuwong thé hién dugc sy sip xép hop ly
cac hoat dong gidng day

Yéu ciu

« Sinh vién c6 hidu dugc y nghia clia cac hoat
déng day/ hoc ma ho phdi tham gia hay
khdng?

o Thiét k& mén hec cb gitp dinh hwéng cho
qué trinh hoc tap clia sinh vién hay khéng?

Cau héi kiém tra

Dé curong phai cho sinh vién thay ducec tinh
than thién va hé tro clia qua trinh day va hoc

 C6 khuyén khich sinh vién dat cau héi va
chil ddng tim hidu mén hoc hay khoéng?

» C6 khuyén khich sinh vién kh&m pha kién
thirc hay khéng?

+ C6 thé hién dugc sy ton trong clia gidng
vién d@di v&i sinh vién hay khéng?

D& cuong phai khuyén khich sinh vién tham
gia dong gop xay dirng ndi dung mén hoc

« Co6 khuyén khich sinh vién tham gia qua
trinh day va hoc hay khéng?

= C6 hd try sinh vien phét frién cac y twdng
phan tich suy xét, manh dan trinh bay chinh
kién clia minh trong nhidu vAn d& hay khéng?
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Sinh vién phai dugc tao didu kién d thé hién
phong céach hoc chl dong

Yéu

£l

va tai lidu hoc tAp hay khdng?

« Qua trinh day va hec c6 tao didu kién cho
sinh vién thao luén, lam viéc nhém, xay dyng
d& an ...hay khong?

« C6 khuyén khich sir dung cac ndi dung kién
thire do sinh vién xay dng véo bai giang hay
khéng?

« C6 khuyén khich sinh vién trinh bay y twdng
trong nhém hay khéng?

 C6 khuyén khich sinh vién trao ddi y twéng

CAu hol kidm tra

D& cuong phai mé ta r6 cac tidu chudn danh
gia sinh vién

« C6 bang md ta chi tiét vé tiéu chi chdm diém
bai tap, bai thi, thao ludn nhém ... hay khong?

« C6 st dung nhidu hinh thire danh gid khac
nhau hay khong?

e Qua trinh danh gia c6 dugc thyc hién
thwong xuyén trong subt khoa hoc hay
khéng? Duai hinh thirc nao?

« Thei didm va hinh thirc kidm tra c6 duoc
néu rd hay khong?

Thé hién dugc céach gidng vién thu nhéan y
kién phan héi tir sinh vién

Thé hién dwoc cach gidng vién chuyén tai
théng tin phan hdi dén sinh vién

» Yéu ciu

« Sinh vién c6 co hdi dé trinh bay, kién nghi
cac ¥ kién cia minh cho giang vién khong?
Duwéi hinh thirc nao?

« Théng tin phan hdi dugc giang vién cung
cAp cho sinh vién nhw thé nao? Cé thuong
xuyén va dinh ky hay khong?

CAu hél kidém tra

D& curong chi rd dugc cac ki nang cén thiét
38 hoc tbt mén hoc

P2 cwong phai néu duge cach 1iép can phu
hop 3& hoc t6t mén hoc

« Sinh vién cAn ky nang gi d& hoc tt mén
hoc?

«» Lam thé nao & phat trién cac ky nang d6?

« D& cuong o6 goi y cho sinh vién v& cach
hoc pht hep hay khong?

P& crrong phai hd trg sinh vién sir dung thoi
gian va tai nguyén hoc tap mét cach hidu qua
nhét

« Tai nguyén hoc tap nhw sach, tap chi, co s&
dir ligu ... phuc vy cho khéa hoc ¢6 thé fim
duoc & dau?

« D& cuong co giup sinh vien phan bb thoi
gian hoc tap cac ndi dung cla mén hec magt
c4ch hep ly hay khdng?

D& cuong phai cung cép day da cac thong tin
v& khéa hoc

« Cé4c thdng tin v& md td mén hoc, gidng vién,
quy ché, quy dinh, gi&r hoc, dia diém hoc ... 6
dwoc trinh bay day di hay khong?




» Mb ta ddy d0 va rd rang cac ndi dung
chinh cia mén hoc.

« Néu duwgc vy nghia cila m8i ndi dung
giang day.

o Néu dugc dic didm ctia mén hoc va
vai trd cla mdn hoc trong toan CTDT
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BANG 9.4: SO SANH CHAT LUQNG PE CUONG MON HQC

o Liét k& dwgc cac ndi dung clia moén hoc
nhwng khang giai thich dwgc y nghia cla
cac ndi dung.

« Khong néu dugc thm quan trong cla
mén hoc trong tbng thé CTDT

o CDR ¢6 thé quan sat va do lwong
duworc.

o CDR dugc phét tién tlr mic do
thap huwémg dén cac mirc db cao clia
qua trinh nhan thirc.

« Néu dugc CDR cho ca ba linh wyc:
kién thirc, ky ning, thai do.

o CBR khong do lwdrng duworc

« Khong thé hién dugc mic 36 nhan thirc
va ky ndng ma sinh vién co thé thé hién
dwoc sau khéda hoc.

o M6 ta ndi dung hec nhung khéng mé ta
dugre két qua hoc tip mong doi.

o Néu rd cac yéu chu cin thiét & hoc
t6t mén hoc.

« Néu rd cac ngudn hoc ligu cln thiét
8 hoc tét mén hoc.

« Néu rd cac quy dinh, quy ché ma
gidng vién va sinh vién phai tuan thi
khi tham gia mén hoc.

o M6 tA cac ydu chu mét cach chung
chung (Vd: sinh vién phai hoc tdp chuyén
cAn, doc bai trdre khi dén 16p...)

« Khéng néu cac quy dinh cu thd cho khoa
hoc.

« Ligt k& cy thé ndi dung cda tirng budi
hoc.

o Néu rd cac ndi dung sinh vién cin
chuan bj cho méi budi hoc.

o Néu rd c&ch danh gid cho mdi ndi
dung cy thé

o Liét ké cac ndi dung ctia mén hoc nhung
khéng néu 15 ndi dung va yéu cu cho
tirng budi hoc

« Phuong phap va tiéu chudn danh gia
dugc néu cy thé va ré rang.

« S dyng nhidu hinh thirc d4nh gia da
dang (bai tap, bai kiém tra, d& 4an ..))
dé danh gia dwoc toan dién kha nang
1 cla hoc sinh.

« Thé hién dwoc sy danh gia qua trinh
xuyén subt cac budi hoc

« Khéng mé ta rd phuwong phap danh gia

« Khéng néu ra dugc cy thé sbé 1an danh
gia, hinh thirc danh gia cling nhw tiéu chi
danh gia cy thé.

« Chi tap trung danh gia tdng két (thi cubi
ky. thi gi(ra ky). Khdng danh gia qua trinh

TOM TAT

Chuong nay cho thiy tim quan trong ctia d& crrong mén hoc trong viéc hd trg
qué trinh giang day. P& cuong mon hoc vira déng vai trd 13 ban mé ta chuong
trinh giang day, gidp cho giang vién va sinh vién djnh hudng hoat dfng cua
minh, vira déng vai trd 12 ban cam két gitp ca hai bén thyc hién ddng vai trd vi
trich nhiém. Két hop vai viéc sir dung nguyén 1y thiét ké giang day nhét quan
v6i chuén dAu ra trinh bay & Chuong 8, chuong nay huéng dan chi tiét dé hinh

thanh d& cuong mén hoc hoan chinh.
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Chuong nay md ta viéc ap dung nguyén ly thiét ké gidng day nhdt qudn
véi chudn dau ra, goi tit 1 nguyén Iy CA trinh bay 0 Chuong 3 va
Chuong 8 nhim xay dung mén g101 thiéu nganh dé dat duoc cac muc
tiéu ndy. M3i phén trinh bay s& bit dau bing viéc thao luin vé cic
nguyen thc tuong tmg, ké dén 1a md ta vé qud tinh lién quan, cling nhu
céc biéu mau va thi du nhim gilp cic giang vién thiét ké va giang day
mon hoc.

MUC TIEU CUA CHUONG
Chuong nay dugc soan thao nham gitp doc gia:

e giai thich vai tro, co sd, va tAm quan trong clia mén gidi thiéu nganh ky
thuat trong CTDT tich hop.

e mo ta quy tnnh ap dung nguyén ly thiét ké gicng day nhdt qudn véi chudn
ddu ra, ng tht 12 nguyén Iy CA trinh bay & Chuong 3 va Chuong 8 dé xay
dung va trién khai mon gidi thiéu nganh k¥ thuét.

CO SO LY LUAN VA CAC LOI ICH
CUA MON GIOI THIEU NGANH

Nhu di trinh bay trong cic chuong truéc, CTDT tich hop bao gbm ba
thanh phan (1) mdn gidi thiéu nganh k¥ thudt; (2) cic mdn khoa hoc
vd/ hodc cidc mdn hoc dai cuong; va (3) cdc mdn nganh. Céch t6t nhét
dé danh gia ding dugc vai trd va tAm quan trong clia mdn gidi thiéu
nganh trong CTDT tich hgp 12 hinh dung n6é nhu mot bd phén trung tam
[1] (Hinh 10.1). Nhu minh hoa, b{ phén trung tdm déng vai trd mét
khung dd mai vom trong qué trinh xay dung cho den khi mai vom c6
thé tr dimg vitng dugc, trong khi d6 céc mon hoc vé khoa hoc, va/ hogc
dai cuong, va nganh 1a nhilng phién d4 cAu thanh méi vom. Trong tht ca
céc phién da nay, phién d4 vom (capstone) déng vai tro 1a phlen da cudi
cung duqc dat 1én dinh méi vom dé gift céc phién d4 két nbi VO’l nhau.
V6i su 4n du nay, mén hoc capstone cung cAp mét trai nghlem tdng hop
thong qua thuc hlen mot dd 4n két néi tat ca céc ky nang, kién thitc, va
thai d§ chinh yeu ma nhig sinh vién tdt nghlep cén pha1 cé, va viéc dat
dugc trai nghiém tdng hop nay da khong the ¢6 duge néu nhu khong ¢
moén gidéi thi¢u nganh cung cép khung mau so khéi cho CTDT va lam
nén tang cho viéc xay dung toan by CTDT.
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Pa vom

Khoa hoc

HINH 10.1. AN DU CHO MON GIOI THIEU NGANH KY THUAT [1]

Ngoai sur 4n du vé viéc xiy dung cAu tric ban diu cho CTDT, mén gi6i
thiéu nganh k¥ thuét con dugc nhén xét 1a né dem lai nhimg lgi ich quan
trong cho sinh vién. Trurdce ti€n, nhimg mén gidi thi€u, déc biét 1a nhimg
mon hoc dya trén dd 4n, c6 thé thu hit, kich thich, va théi théc sinh vién
bing cich cho sinh vién tham gia vao c4c trdi nghiém hoc tip vui, x4c
thuc va cu thé. Thay vi chi day 1y thuyét va nhimg diéu triu tuong va
cho sinh vién 1am bai tdp & nha hay viét bai, thi viéc cho sinh vién sém
tham gia vao dd 4n s& dem lai cho ho mét co hoi d& kham pha va lam
nhimg gi ma ho vén mudn vio trudng dai hoc dé 1am, d6 12 1am c4c d6
4n mang tinh thuc hanh, thiét k& va tao ra dd vat. Néu nhu cic dd 4n
thuc hanh duoc sip xép & nhitng nim sau trong CTDT, sinh vién c6 thé
s& mét niém himg thd vé k§ thudt va tré nén xa roi v6i chuong trinh.
Nhimg chuong trinh CDIO nao di thanh cdng trong viéc trién khai hidu
qua céc dd 4n trong mén giéi thiéu nganh déu nhén ra ring mén hoc nay
12 mgt ddng luc quan trong dé xdy dung mot cong déng nham gidp 46
c4c sinh vién chuyén tiép tir bac trung hoc vao dai hoc, cling nhu gieo
vio sinh vién 1ong tu tin trong quan niém cta ho d6i véi nghé nghiép.
Céc nhén td ndy déng vai trd quan trong nhim duy td sinh vién trong
chuong trinh va cing cb su gén b6 cia ho dbi vai ki thudt.

Trong khi viéc hoc dua trén thuc hanh (thdng qua lam dd 4n) c6 thé kich
thich va thdi thic sinh vi€n, lgi ich thir hai trong viéc trién khai mén hoc
gi6i thidu nganh k¥ thudt 12 né gitp sinh vién sém phét trién cic k§y
ning chuyén mdn va k§ nang sbng. C6 rét nhiéu thé loai cic k¥ ning c6
thé 16ng vao mdn giGi thiéu nganh nay. Mét tap hop cic k§ ning quan
trong 13 nhitng k¥ ning lién quan dén hoc ty dinh huéng (self-directed
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learning), trong d6 c6 thé bao gdm kha ning thuc nghiém véi nhimg
diéu khong 1am dugc va tim hiéu duoc nguyén do, van dung su séng tao
trong pham vi nhung han ché ctia vén @&, xay dung cic gii phap voi céi
nhin mang tim hé théng, va nhan biét ring c6 kha ning c6 nhiéu ciu tra
161 khéc nhau cho cing mét vén d&. Mot tap hop cic k¥ nang quan trong
khéc ma sinh vién c6 thé hoc dugc ma lai ¢6 loi cho ho trong sudt cuéc
doi 12 nhimg k¥ nang lién quan dén thai d6 hoc tap, chang han bao gbm
dao dirc trong chuyén mén, tinh kién tri, sy nhan biét va long sin sang
chip nhan nhimg rti ro thich dang. Nhitng k§ ning quan trong khac ma
sinh vién c6 thé hoc duoc 13 céc k¥ néng giao tiép, thi du nhu lam viéc
nhdm, giao thiép, va lanh dao.

Loi ich thir ba 12 cho sinh vién 1am quen véi pham vi chuyén mén vé
thuc hanh. Cu thé 13 cdc mon gidi thiéu nganh tao diéu kién cho sinh
vién tham gia vao cic md phéng thuc hanh k§ thudt mé réng va thyuc
thu bang c4ch cho sinh vién cdng tic vai céc sinh vién khic trong nhém
dé 1am d6 4n va 1am céc dé tai mang tinh lién nganh hoac da linh vuc.
Nhiéu chuong trinh CDIO trén thé gi6i da dat dugc loi ich ndy qua viéc
day c4c dd 4n so khéi bao gdm nhitng van dé thiét ké k¥ thuat don gian,
nhung c6 nhitng yéu t6 lién quan dén cic mén hay d tai khoa hoc trong
ndm thtr nhét nhu vat 1y, héa hoc, va toan hoc. Viéc lién két db an voi
cac mon khoa hoc nay gidp cho sinh vién hiéu dugc k¥ thuit 1a viéc su
dung cic két qua va kham ph4 cua khoa hoc dé tao dung ra nhing tha
c6 ich cho xa hoi--khoa hoc tao nén tang cho k¥ thuét. Ngoai ra, cic dd
4n trong nam hoc thir nhét ciing c6 thé lién két véi cc vén dé c6 quy
mo 16n va nhiéu thach thic nhu vé méi truong, 0 nhiém, nang luong, su
d6i nghéo, va tir d6 gitp sinh vién két ndi dugc k§ thuét véi khoa hoc xa
héi, ngh¢ thuit, va nhan van. Chinh vi vay, trong cic chuong trinh
CDIO, vai trd cua nhitng mon hoc gidi thi€u nganh dya trén viéc hoc
theo dd 4n 13 nham d& hop nhét viéc gido duc cho sinh vién trong nim
thit nhét.

Loi ich thir tu 12 viéc giang day dua theo dd 4n sém mang lai cho sinh
vién nhimg trai nghiém hoc tap x4c thuc va cu thé theo d6 ho hoc duoc
cachlién h¢ly thuyét vai thyc hanh trong bdi canh ciia mot hé théng thi
vi (thi du nhu méay méc, 6 t6) ma chinh ho thiét ké, lap rép va thir
nghiém. Sy trai nghiém nay v0 cung quan trong trong viéc gitp cho sinh
vién nhé dugc nhimg gi da hoc va hoc nhiing diéu triru tugng & muc 46
cao hon. Quan trong hon nita 1a né cé thé thuc hién dugc mot trong
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nhiing céch hoc ty nhién tiéu biéu nhét cho sinh vién k§ thuat d6 11 hoc
tir cu thé dén triru twong. Nhur da trinh bay v& mé hinh hoc tap Kolb &
Chuong 8, c¢6 4 phuong thiic hoc tép/ giang day c6 thé tich hgp mot tap
hop cic k¥ ning, kién thic, va théi do va sém mang lai nhimg trai
nghiém hoc tap cu thé 13 mot viéc rit hiru hiéu dé bét diu mét trinh tir
hoc tép. Viéc hoc dua trén dd 4n mang lai mgt khung nhén thirc ma theo
d6 sinh vién c6 thé vach ra 19 trinh phat trién kién thirc, két qua 1a sinh
vién hoc va duy tri duogc kién thirc sdu sic hon.

T6m lai, v6i vai trd 13 thanh phén trung tim tdng hop viéc do tao cho
sinh vién trong nim thir nhét trong CTDT tich hgp, cédc muc tiéu dit ra
cho mén giéi thiéu nganh bao gbm:

e khuyén khich sinh vién hoc vé k thujt.

* 130 diéu kién cho sinh vién tiép xtc sém véi céch xdy dyng hé théng.

day sém mot s6 k¥ nang cin thiét (thi du 1am viéc nhém).

mang lai nhimg trdi nghiém c4 nhan cho phép nim bét cic vin dé co ban
duoc sdu hon.

Mic du day 1a nhung muc ti€u chung va & mirc d§ cao ma cic chuong
trinh CDIO trén thé giéi nhim dén théng qua Tiéu chuén 4-CDIO, mén
hoc ¢6 sy khic nhau gitra céc chuong trinh tiy thudc vao béi canh cu
thé va noi dung cta chuong trinh. Trong phan tiép theo, nhimg diém
chung va nhimg khéc biét phé bién giita cic chuong trinh s& dugc thao
ludn va ding 1am thi du cho viéc phat trién va trién khai mén hoc sao
cho né c6 thé dap tmg duoc tbt nhat cc nhu ciu cia chuong trinh.

THIET KE VA TRIEN KHAI
MON GIOI THIEU NGANH

Viéc thiét k& va trién khai mén gioi thidu nganh c6 thé dép u'ng Tiéu
chuén 4-CDIO thuong dm héi su can nhic d6i v6i nhiu nhan t6 khic
nhau, chang han nhu sb lwong va su da dang (thf du do tudi, thé hé
X,Y,Z) va trinh 49 sén c6 ctia sinh vién; sb gid hoc va s tin chi c6 thé
phan bb cho mén hoc, s6 lugng va kinh nghiém va trinh d6 ciia gidng
vién (thi du gidng vién, nhan vién ky thuét, tro giéng) va céc lanh dao
chuorng trinh (thi du nhu truorng khoa), chudn d4u ra dugc xé4c dinh &
cdp chuong trinh va dugc dbi sanh bai cc bén lién quan, muc d6 trang
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bi ctia khong gian hoc tdp va thiét b (thi du mdy tinh, may méc), su tai
trg v tham gia cua céc bén lién quan bén trong va bén ngoai (thi du y
kién déng gép ctia phia doanh nghiép va cyu sinh vién vé chuén dAu ra
va triinh d9 hidu biét cua ho), cic yéu clu cta truomg dai hoc va co quan
kiém dinh, ngan sich dé trién khai mon hoc va cic dd 4n, cic diém
manh hién c6 ctia chuong trinh (thi du viéc giang day tip trung vao thyuc
hanh hién cé, hay nhing mbi lién két v6i doanh nghiép), va mbi quan
hé ctia m6n hoc ndy véi cdc mon hoc khac trong CTDT [2-5]. Tuy céac
nhan t8 ndy s& anh huéng dén viéc phét trién mén hoc gidi thiéu nganh
theo nhiéu cich khic nhau ty thudc vao diéu kién riéng clia chuong
trinh cy thé ndo d6, mot phuong phap tiép cin mang tinh hé théng
chung cho viéc thiét ké va trién khai mén hoc 13 4p dung nguyén ly CA
trinh bay & Chuong 3 nham: (1) x4c 1ap chuén du ra cho mdn hoc, céc
hoat dong giang day va hoc tap, céc hoat dong d4nh gid nhim ghi nhan
lai cdc thanh qua dat dugc; va (2) vach ra chién lugc va quy trinh quéan
1y thay di nhdm néu 1én céc yéu tb cin thiét dé tao diéu kién thic day
qué trinh thay dbi. Trong pham vi nguyén ly CA, phén nay s& cung cép
c4c thi du vé nhitng mén hoc gi6i thiéu nganh da dugc trién khai & 3
trudng dai hoc & Thuy Dién va 2 truong dai hoc & Hoa Ky: Chalmers
University of Technology (Chalmers), The Royal Institute of
Technology (KTH), Linkdping University (LiU), Massachusetts
Institute of Technology (MIT), va California State University,
Northridge (CSUN).

Cac chuan dau ra cia sinh vién

Nhur da trinh bay & Chuong 3, 4, va 5, viéc x4c 1ap chuén d4u ra cho bét
ky mdt mon hoc nao déu 1a mot phén cua qud trinh x4c 1ap chuén déu ra
cho toan bd CTDT. Qu4 trinh nay trude hét gbm viéc khao sét dbi sanh
cac bén li€n quan dé x4c dinh trinh ty wu tién va trinh d6 nang luc mong
mubn d6i véi mbi chu dé trong D& cuong CDIO. Sau d6, két qua nay s&
dugc ding d& xéc 14p c4c chuin dAu ra chi tiét & nhimg cép do khéc
nhau (X.X, X.X.X, hay X.X.X.X) va dung d& phan bd cac chuén dAu ra
ndy vao c4dc mén hoc theo mt ma trdn dé thé hién modi chuin d4u ra
duge ddp {mg nhu thé no trong mét mdn hay nhiéu mén hoc va theo
chubi cic mirc 30 khac nhau (thi du theo nam hay dd 4n). Vi vay, tiy
thudc vao céc két qué khao sét dbi sanh va viéc céc két qua nay duoc
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phén tich nhu thé ndo cung v6i viéc can nhic vé rit nhidu nhén t6 dé
cap & tren ma céc chit @& dugc lya chon trong Dé cuong c6 thé khac
hay gidng nhau & mdi chuong trinh.

D& dién ta ¥ trén, Bang 10.1 liét ké cic chu d& theo D& cuong CDIO
cho 4 moén hoc gidi thiéu nganh trong ndm nhit tai cic truong
Chalmers, KTH, LiU, va MIT. B6n mdn hoc nay 1a: Giéi thiéu vé Ky
thuat Co khi (Chalmers); Quan diém vé K§ thuft Van tai (Perspective
of Vehicle Engineering) (KTH); Gidi thi¢u vé Vit ly I'J’ng dung va Ky
thuit Dién (LiU); va Giéi thi€u vé K§ thudt va Thiét ké Hang kh6ng
va Khong gian (MIT) [6]. Mic dii cic m6n hoc nay thude vio nhiéu
linh vuc khéc nhau cta k¥ thuét, myc ti€u chung cua chung déu nhim
gi6i thidu va thu ht sinh vién vao nganh k¥ thuét va khuyén khich ho
hoc tip va nghién ctru. C6 khoang 60 sinh vién dang ky mdn hoc nay
& MIT va khoang 150-170 sinh vién trong ba chuong trinh con lai. )
gidr sinh vién hoc mén ndy & MIT 1a 140 gio, & Chalmers va LiU la
160 gitr, va ¢ KTH 1a 240 gio. Sé gir hoc nay chiém khoang 2% dén
3% trong toan bd CTDT Nhu mo ta & Bang 10.1, ca 4 mén hoc déu
day rit da dang vé c4c chu de trong Dé cuong CDIO. M&i mén hoc
deu bao ham mdt sb chu dé cip do X, va it nhit mot hay nhiéu cha d&
& cip d6 X.X. Piéu dic biét 1 tAt ca cac mon déu day vé céc k¥ ning
14p ludn k§ thudt va giai quyét vin dé (chu dé 2.1 va 2.2) va céc k§
nang thiét ké va ché tao (chu d& 4.3 - .6). Duy chi c6 chi dé 3.3 (giao
tiép bang ngoai ngif) 12 khong dugc dé cap t6i trong cic mon nay. Céc
hoat dong giang day va hoc tap li€n quan t6i cdc chu dé nay sé& dugc
trinh bay trong phén tiép theo.

Trong khi thi du trén cho thdy c4c cha dé dién hinh ciia CDIO dugc bao
ham trong cic mon hoc, d& x4c 1ap chudn d4u ra cho mén hoc, phan loai
Bloom c6 thé dugc sir dung dé xay dung co ché cho viéc x4c 1ap chuin
diu ra & mdt mirc d6 chi tiét hon nhu da néu & Chuong 4 va 8. Trinh
bay & Khung 10.1 sau day 1a chuén d4u ra & cap d6 mén hoc dugc xéc
14p cho mén Gidi thiéu nganh K§ thudt Co khi & truong CSUN [7].
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KHUNG 10.1: CHUAN PAU RA MON GIOI THIEU
NGANH KY THUAT CO KHI, CSUN [7]
Khi két thiic mén hoc, sinh vién s& c6 kha ndng:

1. Mb ta dugc linh vyc ky thuét co khi, va giai thich nguyén tic CDIO trong bdi canh
gido dyc k¥ thuit:
a. Xic dinh duqc quy trinh thiét ké co khi hoan chinh g6m hinh thanh y tudng,
thiét ké, trién khai, va vin hanh (CDIO) déi véi mot méy/ sin phim trong moi
trudng 1am viéc nhém.

b.  Nhan biét dugc cic thanh phén chinh yéu cia quan ly du 4n, gidi quyét vin d8,
tr duy suy xét, cic k¥ ning giao tiép viét va néi, tim kiém thong tin, va dao dirc
ky thujt.

c. Thé hién dugc sur hidu biét vé cic ph?m mém k¥ thuat: mang internet, xir Iy vin
ban, bang tinh, powerpoint, CAD va Matlab.

d. Thé hién cic ky néng co ban & xudng may: cic k¥ ning sir dung may méc co
ban, do ludmg va doc céc sb do, va cic quy thc vé an toan.

2. Thao luan vé CTDT Ky thuat Co khi, ké hoach tbt nghiép (tim ngudi ¢b vén hoc tap,
1€n lich koc ngén va dai han, sir dung dugc ph?m mém Academic Planner dé hoach
dinh lich hoc, doc dugc Béo cdo tién d6 cia vin bﬁng), va x4c dinh c4c chuong trinh
thyc tap (tir Khoa Co khi va Vin phong Honors-Coop)

3. Thé hién nhitng sy thay ddi tich cyc trong hanh xir va thai do & céc khia canh:

a. Xay dung cdng ddng: cic sinh vién trong 16p x4y dung dugc mot cong ddng hd
tro hoc tap va biét tén ciia nhau.

b. Phit trién vé chuyén mdn nghé nghi€p: céc sinh vién c6 duge dong lyc do cé su
hiéu biét r5 rang vé nganh k¥ thudt co khi, va cir xir mdt cdch ¢6 dao dirc va
chuyén nghiép.

c.  Phét trién viéc hoc: sinh vién hiéu biét va tmg dung nhitng thi dé tich cuc va
hanh xir hiéu qua dua dén thanh cong trong hoc tap.

Trong cdc chudn dAu ra cia m6n hoc ndy, cic dong tir cia Bloom nhuy M6
td, Xdc dinh, Nhin nhén, Thdo ludn, Thé hi¢n dugc diing d& chi céc kha ning
nhén thitc & cip d6 thip thich hgp cho céc sinh vién & nim thtt nhit. Cic
chuén du ra ndy hd trg myc tiéu cia moén hoc, bao gdm: (1) gidi thiéu cho
sinh vién va 16i cudn sy quan tim cua sinh vién déi véi k¥ thudt co khi, va cho
sinh vién 1am quen va day nguyén tic Hinh thanh y tuéng — Thiét ké - Trién
khai- Van hanh (CDIO) trong bdi canh gido duc ky thudt thdng qua viéc hoc
theo db 4n; (2) gi6i thiéu CTDT k¥ thuét co khi cho sinh vién, 1én ké hoach tét
nghiép (tim nguoi ¢b vén hoc tap, 1én lich hoc ngén va dai han, doc bao cdo
Tién do cua van b?mg), va cdc chuong trinh thyc tap (tir khoa Co khi va vin
phong Honors-Coop); va (3) nang cao sur thanh cdng cia sinh vién trong vai trd
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sinh vién k¥ thuat va con ngudi néi chung bing viéc mang lai nhiing sy thay
dbi tich cyc trong hanh vi va thdi d¢ trong viéc xay dyng cong déng, phit trién
nghé nghiép chuyén mon, va phit trién hoc tdp. Nam muoi sinh vién trong
moén hoc nay cia trudng CSUN danh khoang 80 gidr cho mén hoc ndy (25 gi¢r
bai giang va 55 gio trong phong thi nghiém), twong dwong véi 1.6% clia toan
by CTDT.

Céc hoat dong day va hoc

Céc hoat dong day va hoc can phai nhét quén v6i céc chuln diu ra d& cip &
trén va cic hoat dong ddnh gié (s& dugc trinh biy trong phén ké tiép). Nhu di
dé cap trong Chuong 8, chuong trinh giang day theo md hinh dwéng xoin ¢
(spiral curriculum) c6 thé duoc sir dung dé xdy dyng cic hoat dong day va hoc
theo céch ching dugc phét trién dya 1én nhau theo véi muc do phuc tap ting
dén theo thir twr tir ddu dén cudi budi hoc hay theo giai doan trong hoc ky. Mot
céch hiru hiéu dé t6 chirc cic hoat ddng nay 1a x4c dinh dugc chi d& cin hoc ¢6
duoc gi6i thiéu (I — Introduce) dén cho sinh vién hay khéng, c6 dugc day (T -
Teach) mdt cich thiu ddo hay khong, hay sinh vién c6 ¥ dinh sir dung (U -
Use) hay khong.

Tiép theo thi du v& cic mdn hoc & MIT, Chalmers, LiU, va KTH duoc trinh
bay & phan truée, sy chi dinh I-T-U déi véi céc chi dé cdp d6 X.X vi céc chi
dé trong img cép d6 X.X.X duoc trinh bdy theo thi tw & cot 3 va 4 trén Bang
10.1. Riéng d6i véi céc cha d8 2.1 va 2.2 (Phan tich va Thyc nghiém), cic mén
ciia KTH va LiU déu bao ham c4c chu dé cip do X.X.X. Nguge lai, céc mén &
Chalmers va MIT thi tip trung vao viéc x4c dinh v hinh thanh vin dé. Mén
hoc cia Chalmers 13 tim ra gi&i phdp chinh thirc cho c4c vén dé, trong khi MIT
lai théo lun 1dm sao dé uéc lugng va tim ra cdc giai phdp udc chimg cho céc
van dé. Trong mdn hoc clia KTH, hinh thanh gi thiét, ciing nhu kidm tra gia
thiét va bao v¢ dugc day cho sinh vién, trong khi d6 & truong LiU thi chi ¢6
phin sau Ia dugc day. Mdn hoc ciia MIT 1a mén duy nhét trong 4 mén c6 bao
ham phén gi6i thiéu vé diu tra qua thir nghiém (experimental inquiry), nhung
tit ca cdc mon ngoai trir mon & trudmg Chalmers déu bao ham céc thinh phén
cua thir nghi¢m. Nhu da trinh bay truéc ddy, trai nghiém thyc hanh va hoc tap
trii nghiém da tr& nén quan trong hon bao gidr hét trong céc CTDT ndy, va khi
phong thyrc hanh méi ctia sinh vién dugc hoan thién xong thi Chalmers s& ¢
thé bét dau trién khai thir nghiém. Ba truong dai hoc con lai déu 6 nhimg
phong hoc va phong thi nghiém dugc xdy dyng méi dé hd trg cho cdc dd 4n
thiét ké va phuong phép hoc tap chi dong.
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BANG 10.1: CAC CHU BE VA CHi PINH ITU [6]

MON H CAC CHU BE
BE CUONG CDIO NAM 10 G"’!s{-,“l'f”,jg”’ CHU TRONG TRONG
NHAT v DE CUONG CDIO
2.1 Lap luan ky thuat va gidi quyét | Chalmore T 211215
vén gé KTH T 211.5
1ill T 2115
MIT T 2113
2.2 Trai nghiém va Kham pha tri |_Chaimers T 11 229
thire KTH I U 201.2 224
Lill T 204
MIT 1 2213
2.3 Tw duy tm hé théng | Chalmars |1 221 234
KTH T 221 2334
Lill T 239
MIT T 2324
24 Céackynangcanhanva Théi | Chalmers. 1 2434 2487
as KTH 1 2434 2486
Lill T 2434 247
MIT T 244.5
2.5 Cac ki nang nghé nghiégpva | Chaimers
Thai do KTH ] 254
Lill ]
MIT 1 2512
3.1 Lam viéc nhom |_Chalmars T11 2192
KTH 111 312
pill T 11 2190.8
MIT T 3128
3.2 Giao tiép _Chalmars Tu 303 3054
KTH T 1l 323 3258
Lill T 11 22313928
_MIT T 1 324326
4.1 Bbi canh xa hoi va ngogi canh | Chalmers T 4112 41 4R
KTH T 4118
1iLl 1 A11-A
MIT 1 4118
4.2 Béi canh t chirc va doanh | Chalmers
nghiép KTH 1 4292
Lill ] 424
MIT
4.3 Hinh thanh y twomg va Hé | Chalmers Til 4312
théng k¥ thuat KTH 1
Lil T 431 434
MIT T 432
4.4 Thiét ké |_Chalmers T 11 4412
KTH 1
LiLl ]
MIT T 4415
4.5 Trién khai | Chalmers
KTH
Lill ]
T ] AS2 ABR
4.6 Van hanh |_Chalmers
L KTH
Lill 1
T T 4612
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Déi vai cic chi dé 4.34.6 (cac k¥ ning thiét ké va kién tao), tit ca 4
mén hoc déu bao ham it nhit mdt chi dé& cip @6 X.X.X. Mén hoc &
Chalmers d& cao viéc giang day quy trinh thiét ké, c4ch thirc dat ra cc
yéu ciu va muc tiéu va c4ch thirc tao ra cdc giai phép dé dap tmg cic
yéu ciu va muyc tiéu d6. Céc sinh vién sir dung kién thitc méi trong dd
4n dé di dén “thiét ké trén gidy” dudi hinh thirc c4c hinh v& va phéc thao
don gian. Mén hoc ctia KTH giéi thidu nhitng chi d& trong tr, nhung
d6 4n ctia ho thi theo huéng timg dung phuong phép trai nghiém hon 1a
viéc thiét ké cu thé. Mén hoc & LiU thi day vé viéc dit ra muc tiéu va
quan 1y du 4n, trong khi thiét ké, trién khai va van hanh chi duoc gi6i
 thiéu so qua. Mén hoc ciia MIT bao gdm tét ca cic budc trong quy trinh
phét trién, v6i viéc nhin manh v& thiét k& va van hanh, nhung c6 céch
tiép c4n khic so véi mon & Chalmers. Trong khi Chalmers 4p dung céc
phuong phép thiét ké hé théng nhur van dung tri tué tap thé dé néura y
tudng (brainstorming) va phan tich chic ning (functional analysis),
MIT nhén manh nhimg chi d va quy trinh can thiét cho mdt nhém sinh
vién 1am db 4n thiét ké xe/ dong co nhu kiém tra va duyét thiét ké
(design reviews), phuong phip vé ky thuat hé thbéng (systems
engineering methods) va hd so nang luc thiét ké cta c4 nhan (individual
student design portfolios).

T4t ca cdc mon déu c6 tir 1-4 dd 4n ndo d6 cho sinh vién, va sinh vién
danh it nhdt 50% tdng sb thoi gian trong nam thir nhét vao cic db 4n
ndy. TAt ca cac m6n déu c6 it nhit mot dd 4n thude thé loai thiét ké-ché
tao. P4 4n & truong Chalmers tdp trung vao nhimg budc ddu tién cia
qué trinh phét trién san pham, trong khi d6 db 4n ciia MIT va mot s dd
4n cua LiU lai m& rong tir khau thiét ké cho dén ca giai doan kién tao
(cdc d6 4n khéc cua LiU 12 vé to4n va phin mém). DS 4n cha truong
KTH khi két thiic s& cho ra doi mét thiét ké ao (virtual). O Chalmers va
LiU, céc nhém sinh vién s& tu chon d@ tai cho db an cua ho tir mét danh
sich c4c y tuong, trong khi cic nhém & KTH thi d6 4n cia ho 1a do gido
vién chi dinh, va & MIT thi t4t ca cic nhém s& 1am d& tii gidng nhau. Vi
vdy, phén 16n cic dd 4n déu dugc 1én k& hoach trudc, mic dit trudong
Chalmers ciing c6 loai tw 1én ké hoach d6i véi cic nhém sinh vién ty
dua ra @& i cho dd 4n va dugc duyét, that ra ddy 12 hinh thirc rit dugce
khuyén khich. Ba d6 4n ctia KTH ciing bao ham nhiéu thanh phan khac
nhau cho viéc tu 1én ké hoach. Céc trudng dai hoc Thuy Pién xoay
vong, xen k&, hay thay dbi c4c dd 4n hang nam dé 1am méi danh sich
cic y tuong, trong khi MIT lai sir dung cing mét loai dd 4an vao mdi
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Tuin pé tai Bai lam & nha
Boc: Chuong 15, Bai lam:
Ngay thuyét trinh 156.1,16.2, 15.5, 15.10
9 Gidi thiéu dung cy va sir dung * Giai doan 6: Ché tao mb
phan xwdng HAAS phéng
Giai doan 6: Ché tao * Tiéu luan: “Tai sao t6i mudn
tré thanh ky su"
10 Giai doan 6: Ché tao * Giai doan 6: Ché tao mé
Bai kiém tra 2 va 3 phéng
Thao luan bang tém tét cac quyét th ;lgdoan 6: Ché tao mo
dinh . o D2 .
Software My Academic Planner: qulz,: g;?hn 7: Bang tém tat cac
11| hoach dinh lich hoc va tét nghiép, | 'ioi soor 6. i dinh cac
va sir dung bao céo tien d6 cuia .
. thong s6 thiét ké
vén bang * Giai doan 8: 0.5 trang bao
Ché tao va thdo luén giai doan 8 cdo o
f A la e X * Giai doan 9: Trién khai: ché
12| Bang so ligu cda bay chudt a0, thi nghiém, va didu chinh
£ * Giai doan 9: Trién khai: ché
13 | Chetao tao, th&r nghiém, va diéu chinh
Ché tao * Giai doan 9: Trién khai: ché
14 | Bang Excel Spreadsheet: két qua | tao, thir nghiém, va diéu chinh
th(r nghiém *Dem xe dén I6p
*S6 liéu clia cac bai thir
nghiém
15 Thi dua xe *Giai doan 10: Danh gia d6 an

Thuyét trinh tdng két @b an

hau van hanh
*Panh gi4 nhom #2 (M&i nhom
nép mét bao cao)

KHUNG 10.2: MON GIOI THIEU NGANH KY THUAT CO KHi, CSUN:
PO AN THIET KE -CHE TAO

1. M6 ta d6 4n thiét ké.
2. Hop dbng 1am viéc ctia nhém; Quy tic img xir; Ly lich ctia thanh vién.
3. Ké hoach quén ly d6 4n, biéu d6 PERT va Gantt.
4. Thiét ké ky thuat
a. Giai doan 1: Xéc dinh vin dé
b. Giai doan 2: Xéc dinh tiéu chun va myc tiéu cin dat
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¢. Giai doan 3: Nghién citu va thu thép dit liéu
d. Giai doan 4: T6ém lugc/ D& xuét cic ¥ twdng séng tao
e. Giai doan 5: Phan tich cc gidi phép tiém ning
i. 5x5 ma trn rdi ro
ii. Tinh todn higu suét vi c4c gidi phap tiém ning
iii. Bang t6m tit bao gdm: cac yéu chu vé chirc ning, thong sb thiét ké, phuong
phép phén tich va tai liéu tham khéo, rii ro va cdc gidi phap
5. Thuyét trinh v& thiét ké so b
6. Hoan tit céc bd phén cia xe
a. Giai doan 6: Khai trién va thir nghiém cdc m6 hinh
b. Giai doan 7: Pua ra c4c quyét dinh
c. Giai doan 8: Dinh r5 c4c thong sb ciia thiét ké
d. Giai doan 9: Trién khai thiét ké
7. Thi dua xe
a. Giai doan 10: Danh gi4 d 4n hiu van hanh
8. Thuyét trinh v& thiét ké hoan chinh

Vao giai doan giita ctia d 4n 12 khi két thic Giai doan 5, m&i nhém
thuyét trinh trudc 16p vé thiét ké so bd, trinh bay ndi dung chi tidt cua
timg giai doan thiét ké va phong dodn két qua. Nam giai doan sau dugc
tién hanh vdo nira thoi gian con lai cia dd 4n, va bao gém ché tao ra
duoc nguyén miu, chon cac thiét ké cubi cung, thu thép céc dit liéu van
hanh thir, thi dua xe cing cdc nhém khéc, va 1am thuyét trinh v& san
phim hoan chinh truéc 16p va mdt hoi ddng céc k§ su trudng dén tir cac
doanh nghié€p trong dia phuong.

Céc thi du nay cho thdy ring c4c mon hoc & ndm thi nhét c6 nhiéu diém
chung giéng nhau. Tét ca cdc mén hoc déu mang lai cho sinh vién
nhitng trdi nghiém thuc té va cu thé théng qua nhiéu céch thic khéc
nhau, bao gdm cac nghién citu finh hubng vé c4c van dé k¥ thudt cii hay
hién dai, théo rdi mot bd phan ki thuat hay hé théng rdi giai thich né
hoat dong nhu thé nao, hay 1am céc dd 4n thiét ké-ché tao-thir nghiém
trong méi trudmg 1am viéc nhém. Trong trudmg hop 1am db 4n, c6 thé
50% thoi gian cia mdn hoc dugc ding cho viéc 1am dd 4n va né gdm
nhiu giai doan khac nhau cta qui trinh phét trién san phém hay hé
thdng. Mot s6 dd 4n chi ddi hoi mot hay hai giai doan nhu hinh thanh y
tudng v thiét k&, hay thiét ké va tridn khai, con cc dd 4n khéc c6 thé
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bao gdm tét ca cic giai doan tir hinh thanh ¥ tuong dén van hanh. Khi
ngudn luc cho phép, viéc bao him ca giai doan trién khai va v4n hanh 12
rét hiru fch boi vi n6 gitip sinh vién 1am quen véi viéc tim ra giai phap
cho céc vén dé k¥ thuat mé va tao diéu kién cho sinh vién thé hién dugc
ring ho hiéu duoc mot hé théng k¥ thust dugc thiét ké va van hanh nhu
thé ndo. Hon nifa, sinh vién s& cam thdy phén chin khi biét ring nhing
gi do ho hinh thanh ¥ tudng va thiét ké da tré thanh hién thyc.

Panh gia hoc tip

Viéc thu thp céc bang chimg 12 trong tdm cta viéc d4nh gi4 hoc tép.
Theo nguyén ly CA, céc hoat dgng danh gid nén dugc xay dung sao cho
nhét quén véi céc chuin diu ra va céc hoat dong giang day da duoc
trinh biy & 2 phén trude. Cu thé 1a viéc d4nh gia hoc tap cua sinh vién
bao gdm viéc xéc dinh dugc ngudn gbc va tidu chi ctia bang chimg cho
thdy ring chudn dAu ra da dat duoc, va trién khai cic hudng din va tiéu
chuén dé d4nh gia bang chimg hoc tap.

Trong thi du cla cic trut‘mg MIT, LiU, KTH, Chalmers, cic sinh vién
dugc d4nh gi4 theo timg c4 nhan va theo nhém trong tit ca cic mdn,
ngoai trir LiU 1a chi ddnh gid theo nhém. Danh gia c4 nhan dugc thuc
hién dudi hinh thirc cac bai kiém tra viét & trudong Chalmers va KTH, va
bai tdp chi dinh & trudng MIT. KTH con c¢6 thém phén thuyét trinh c4
nhén va bai thi trong khéa hoc, va MIT thi con sir dung hd so ning luc
c4 nhan, phuong phap-hoc bang cich 4p dung khai niém hoc dugc ngay
trong 16p va sau @6 giai thich cho ban khéc trong 16p (peer learning).
Tét ca 4 mén & 4 trudng déu dénh gis nhém qua viéc viét béo cdo va
thuyét trinh. Trong ca 3 trudng & Thuy Dién thi tit ca c4c thanh vién
trong nhém s& nhin dugc s6 diém ngang nhau, mic dit Chalmers va
KTH c6 thé diéu chinh diém cho c nhan dya trén thanh tich t5t. G MIT
thi 50% diém 12 dya vao thanh tich cua nhém va 50% la dya vao thanh
tich c4 nhan. Trong c4 4 mo6n hoc, diém s cudi ciing cha sinh vién tiy
thudc vao thanh tich tbng két ciia nguoi sinh vién d6. Ngoai trir truong
LiU 1a chi c6 diém Déu/ Khong déu, con cdc mon cia céc trudng khic
thi ¢6 nhiéu loai dlem s6 khéc nhau. Chalmers va KTH c6 3, con MIT
thi ¢6 4 loai diém sb.
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Viéc sir dung nhiéu loai diém s6 khac nhau I mot d& tai dang duoc thao
lugn trong d6 4n CDIO. Viéc cho diém cia trudng Chalmers trudc day
chi 12 daw/ rét trong nam thir nhét, nhung sau d6 thi dbi thanh nhidu loai
diém sb khac nhau véi muc dich kich thich sy himg thd cua sinh vién
trong khéa hoc b:?mg cach cong nhén nhitng sinh vién dat dugc thanh
tich cao hon mc chép nhén dugc. Tuong ty nhu giai doan diu cua
trudng Chalmers, cdc m6n hoc méi cia trudng LiU chi c6 diém daw/
rét. Nguyén do 1a c6 lo ngai theo chiéu huéng nguoc lai, thi dy, néu c6
nhiéu loai diém khac nhau thi sinh vién s& danh qu4 nhiéu thdi gian cho
mdn hoc nim thir nhit va lo 12 cdc mdn khac. D tir 1au MIT c6 chinh
séch diém sb trong nam tht nhdt 13 c6 nhidu loai didm khic nhau,
nhung trén Phiéu béo diém chinh thirc thi chi ghi 1a Pau/ Khong Dau.
Gén day, chinh sich nay da duoc sira dbi vio ndm 2003, trong 36 Dau/
Khéng dau dugc ghi nhan vao hoc ky déu tién, nhung trong hoc ky th'r
hai ciia nim thir nhét thi diém s6 cu thé s& dugc ghi nhén. Va ciing cin
phai néi ring thyc chét nhimg téc dong v& cach cho diém khac nhau dbi
v6i sinh vién cho dén nay van chua duoc hiéu mot cich thiu déo.

Trong thi du ctia trudng CSUN, céc sinh vién ¢6 mot diém sb cho vi€c
hoc 1y thuyét tir bai giang va mdt diém s khac cho thyc hanh. Diém sb
dua trén bai giang dugc tinh nhu sau:

1. (10%) Piém danh. C6 mit trong 16p 13 diéu bit budc. Sinh vién c6 diém
s6 “Khéng dat” néu ving mit tir 2 14n tr& 1én. Sinh vién ving mit nhiéu
hon 1 14n s& khéng nhén dugc didém cho mén hoc.

2. (10%) Gip riéng giang vién dé thao luan vé& dijnh huéng nghé nghiép.

3. (30%) Tham gia phit biéu va hoat ddng trong 16p va bai tip duge giao.

4. (30%) Diém s6 cia 3 bai kiém tra.

5. (20%) Piém cho 1 bai tiéu luan 500-750 tir viét v& d& tai “Tai sao toi
mudn tré thinh mot ngudi ky su”.

Piém sb thuc hanh duoc dya trén:

1. (50%) Piém danh va d6éng gép c4 nhan vio dd 4n ciia nhém dya trén 2 1in
dénh gid cua cdc thanh vién trong nhém va cta giang vién

2. (50%) Thuyét trinh cudi ciing v& dd 4n véi sy dénh gi4 cuia céc k§ su tr
doanh nghiép.

Nhitng diém s6 nay duoc tinh dya trén c4c bing chimg, tiéu chi d4nh
gi bing chimg, chi din (thi du nhu thang d4nh gia va dap 4n), va céc
tiéu chuén duoc dimg dé d4nh gis bing chimg cta viéc hoc tap. Mot vai
thi du dugc tém lugc trong Bang 10.3 dudi day.
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BANG 10. 3: MOT MAU VE CO SO, TIEU CHi, CHI DAN VA TIEU CHUAN
PE PANH GIA/ KIEM DPINH BANG CHUNG HQC TAP

Co sé cuia

bing chimg Thi dy vé tiéu chi Thi dy vé chi din Céc tiéu chuidn
Sinh vién c6é kha
s n3ng nhan biét,
1. Béi kiém tra nh¢ lai, x&c dinh o 2 1
(Tréc nghiem) | duoc céc théng tin Pap an 75% cau tra & dung.
trong bai giang va
bai doc.
Sinh vién cé kha
nang ap dyng duing
céc cong thirc vao
céc van a thiét ké,
2 Baitap ca ho#ic cé khd ndng | Gidi phap cho cac van
) nhén Rhém i4p ra mét danh @& vé thiét ké kém theo | 80% cau tra I& ding.
! séach hoan chinh gidi thich.
céc thong sé thiét
ké dyra theo nhirng
yéu ciu vé chirc
nang.
1. Thang danh gid cho
viéc thamgiah
Sinl’: vién thuwdng nl?gm, thé%lién?(flé
xuy8n €6 mattrong | nxng (anh dao v.v.
3.Danh gia tir céc budi hop nhém, ] M&i sinh vién dat it
thanh vién snsanggitpdy | 2 Poluwongdinhtinh, | Sp4 809, didm trung
nhém thanh vién trong thi du mdi sinh vién binh cGa nhém.
nhém, thé hién kha chia 1000 diém cho céc
néng 1anh dao. thanh vién trong nhém
dyra trén sy déng gép
cla tirng nguori.
Sinh vién cé kha
nang sip xép bai . .
thuyét trinh thanh | Thang danh gid cho D!ém s trung binh
ba phén: glél thiéu, nhléu hang muyc khéc clia sinh vién dél voi
phiin gitra, va két nhau nhw cich sdp x&p | céc hang myc la 2.5

4, Thuyét trinh

juan.

bai thuyét trinh va cach
trinh bay, sinh vién tiép

theo thang diém tir 1
aén 4,trong 36 1 12

Bai thuyét trinh clia | nhan vatra 1 cau héi | “cAn duoc cai thién”
sinhvién phuhep | nni thé nao, vv... va 4 | “xuét sic”
v6i céc chi d&n
dwoc day trén 16p.
Didm sb trung binh
5. Bai viét v& Sinh vién viét va Thang danh gia vé viét | cla sinh vién abi v&i
“Tai sao toi néu [én duoc it mét bai van (thi dy rd céc hangmyc 12 2.5
mubn tr& nhét hai ly do tai rang,két cAu bai viét, theo thang diém tir 1
thanh ngudi sao minh mubn tré | tac adng) dwoe cung #én 4,trong 36 1 1a
ky su” thanh ngud k§ swe. | cép cho sinh vién “cin dwoc cai thign”

va 4 1a “xuét sic”
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TOM TAT

T6m lai, mgt mon gidi thi¢u nganh hiéu qua 12 mbn c6 kha ning thoi
thic sinh vién hoc vé k¥ thuét, cho sinh vién tiép can sém véi viéc kién
tao hé th(”')ng, day mét sb céc k§y nang chuyén mén va k¥ nang séng cén
thiét, va mang lai mét tdp hgp céc trai nghiém tao diéu kién cho c4c kién
thirc nén tang dugc hiéu mét céch thau ddo hon. Tt ca cdc muyc tiéu nay
c6 thé dat dugc khi mén hoc dugc thibt ké va trién khai ap dung nguyén
1y thiét ké giang day nhit quan véi chuén dAu ra--nguyén 1y CA, va viéc
xéc lap va trién khai c4c chuin dAu ra, c4c hoat dong day va hoc (dic
biét 12 dd 4n), va c4c hoat dong d4nh gi4 hoc tip dap tmg mot cach tét
nhét nhu ciu cla chuong trinh.

1. Mot vai nhu cdu cu thé cia céc sinh vién nam thir nhit trong
chuong trinh ctia ban 12 gi, va ban c6 thé d4p img cac nhu cau nay
v6i chuan dau ra nhur the nao?

2. C4c mdi quan hé hién c6 giita mén gi6i thiéu nganh va cic mon
khéc trong nim thit nhét ciia chwong trinh 12 gi, v 1am sao ban c6
thé két hop chiing t6t hon?

3. Céc thé loai db 4n nao (chu dé, thai han, d6 16n ciia nhém, sb giai
doan trong phit trién san phdm) s& tao himg thd va théi thiic sinh
vién ciia ban, va céc d 4n ndy c6 thé duoc trién khai nhu thé nao
trong pham vi n gu(“)n luc ma khoa cuia ban ¢6?

4. Nhimg diém manh hién c6 trong chuong trinh cia ban 12 gi, va
13m thé nao ban c6 thé tan dung nhimg di€m manh nay cho mén
gioi thi€u nganh?

5. Ban khuyén khich hay 16i cuén sy tham gia cua doanh nghiép vao
mén hoc nay nhu thé nao?

Tai li¢u tham khio
{11 E. Crawley, J. Malmqyvist, S. Ostlund, D. Brodeur, “Rethinking Engineering

Education: The CDIO Approach,” Springer 2007.

[2] Campbell, D., Boles, W., Murray, M., Iyer, M., Hargreaves, D., Keir, A.,
“Balancing Pedagogy And Student Experience In First-Year Engineering
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Courses,” Proceedings of thd 3rd International CDIO Conference, MIT,
Cambridge, Massachusetts, USA, June 11-14, 2007.
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14,2007.
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Céc cip do nghé nghiép: so cép, .
trung cap, thanh thao, lanh nghé
va chuyén nghiép

Chuén ciia ngudi tét nghiép, chuin
tot nghiép

Chuén daura

Chuén déu ra cap trudmg, chudn t6t
nghiép
Chuin d4u ra chuong trinh dio tao

Chuén d4u ra chung
Chuén dau ra cuy thé
Chuén déu ra h trg

Chuén diu ra mén hoc
Chuin vin bing Chiu Au

Chuin vin bing cuia Vung gido duc
dai hoc Chau A, Chuin vin bing
EHEA

Chuén vin bang nganh

Chuén vin bing quéc gia
Chuong trinh dao tao
Chuong trinh giang day

Chuong trinh giang day theo md
hinh dudng xoédn oc

Danh gia qua trinh
Dénh gi4 tong két

Novice, advanced beginner,
competent, proficient, and
expert

Graduate outcomes

Intended/ Expected Learning
Outcomes

Graduate outcomes/ graduate
attributes

Program goals/ Program intended
learning outcomes/ Program-
level learning goals

Generic outcomes
Embedded outcomes
Enabling outcomes

Course intended learning
outcomes/ course outcomes

The European Qualifications
Framework/ EQF

European Higher Education Area

Disciplines qualifications
framework

National qualifications framework
Education program
Curriculum

Spiral curriculum

Formative assesment

Summative assesment
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Day va hoc dua trén chuin déu ra

Pé cuong mén hoc

Ké hoach giang day

HO6 so nang lyc

Hoc chu dong

Khaii quat triru tugng

Khung CTDT

K¥ ning chung

Linh vuc nhan thirc

Ly thuyét kién tao

Ma trdn cac mén hoc

MG hinh phét trién k¥ nang nghé
nghiép: tir so cip dén chuyén
nghiép

M6 t2 mén hoc

M6 ta Dublin

MG ta tich hgp chuong trinh dao tao

Muyc ti€u chuong trinh dao tao

Nguyén ly thiét ké giang day
nhat quan véi chuan dau ra

Phin loai Bloom

Quan sét c6 suy ngim
Sinh vién 1am trung tim
Su suy ngdm

Thuc nghiém chu déng

Tiép can dya trén chuin déu ra cho
hoc tap cua sinh vién

Trai nghiém cy thé
Trai nghiém hoc tich hop
Tu duy suy xét

Y tuéng thiét ké chuong trinh dio
tao

Outcomes-based teaching and
learning OBTL

Course syllabus
Course plans
Portfolios

Active learning
Abstract generalization
Program plan

Generic skills
Cognitive domain
Constructivism
Program design matrix

MBS hinh Benner

Course description

Dublin Descriptors

Integrated program descriptions
Program purpose/ objectives

Constructive alignment

Bloom’s Taxonomy of Learning
Reflective observation
Student-centred learning
Reflection

Active experimentation

Outcomes-based approaches to
student learning - OBASL

Concrete experience
Integrated learning experiences
Critical thinking

Program idea
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CONDENSED CDIO SYLLABUS v2.0
JUNE 2011

1 DISCIPLINARY KNOWLEDGE AND REASONING

1.1 KNOWLEDGE OF UNDERLYING MATHEMATICS AND
SCIENCES

1.2 CORE ENGINEERING FUNDAMENTAL KNOWLEDGE

1.3 ADVANCED ENGINEERING FUNDAMENTAL
KNOWLEDGE, METHODS AND TOOLS

2 PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES
2.1 ANALYTICAL REASONING AND PROBLEM SOLVING
2.1.1 Problem Identification and Formulation
2.1.2 Modeling
2.1.3 Estimation and Qualitative Analysis
2.1.4 Analysis With Uncertainty
2.1.5 Solution and Recommendation

2.2 EXPERIMENTATION, INVESTIGATION AND
KNOWLEDGE DISCOVERY

2.2.1 Hypothesis Formulation

2.2.2 Survey of Print and Electronic Literature

2.2.3 Experimental Inquiry

2.2.4 Hypothesis Test and Defense
2.3 SYSTEM THINKING

2.3.1 Thinking Holistically

2.3.2 Emergence and Interactions in Systems

2.3.3 Prioritization and Focus

2.3.4 Trade-offs, Judgment and Balance in Resolution
2.4 ATTITUDES, THOUGHT AND LEARNING

2.4.1 Initiative and the Willingness to Make Decisions in the Face of
Uncertainty

2.4.2 Perseverance, Urgency and Will to Deliver, Resourcefulness
and Flexibility

2.4.3 Creative Thinking
2.4.4 Critical Thinking
2.4.5 Self-awareness, Metacognition and Knowledge Integration
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2.4.6 Lifelong Learning and Educating
2.4.7 Time and Resource Management
2.5 ETHICS, EQUITY AND OTHER RESPONSIBILITIES
2.5.1 Ethics, Integrity and Social Responsibility
2.5.2 Professional Behavior
2.5.3 Proactive Vision and Intention in Life
2.5.4 Staying Current on the World of Engineering
2.5.5 Equity and Diversity
2.5.6 Trust and Loyalty

3 INTERPERSONAL SKILLS: TEAMWORK AND
COMMUNICATION

3.1 TEAMWORK
3.1.1 Forming Effective Teams
3.1.2 Team Operation
3.1.3 Team Growth and Evolution
3.14 Team Leadership
3.1.5 Technical and Multidisciplinary Teaming
3.2 COMMUNICATIONS
3.2.1 Communications Strategy
3.2.2 Communications Structure
3.2.3 Written Communication
3.2.4 Electronic/Multimedia Communication
3.2.5 Graphical Communication
3.2.6 Oral Presentation
3.2.7 Inquiry, Listening and Dialog
3.2.8 Negotiation, Compromise and Conflict Resolution
3.2.9 Advocacy
3.2.10 Establishing Diverse Connections and Networking
3.3 COMMUNICATIONS IN FOREIGN LANGUAGES
3.3.1 Communications in English
3.3.2 Communications in Languages of Regional Nations
3.3.3 Communications in Other Languages

4 CONCEIVING, DESIGNING, IMPLEMENTING, AND
OPERATING SYSTEMS IN THE ENTERPRISE, SOCIETAL AND
ENVIRONMENTAL CONTEXT - THE INNOVATION PROCESS



Phu luc 4.1

4.1 EXTERNAL, SOCIETAL, AND ENVIRONMENTAL
CONTEXT

4.1.1
4.1.2
4.1.3
414
4.1.5
4.1.6
4.1.7

Roles and Responsibility of Engineers

The Impact of Engineering on Society and the Environment
Society’s Regulation of Engineering

The Historical and Cultural Context

Contemporary Issues and Values

Developing a Global Perspective

Sustainability and the Need for Sustainable Development

4.2 ENTERPRISE AND BUSINESS CONTEXT

4.2.1
422
4.23
424
4.2.5
4.2.6
4.2.7

Appreciating Different Enterprise Cultures
Enterprise Stakeholders, Strategy and Goals
Technical Entrepreneurship

Working in Organizations

Working in International Organizations

New Technology Development and Assessment
Engineering Project Finance and Economics

4.3 CONCEIVING, SYSTEMS ENGINEERING AND
MANAGEMENT

4.3.1
432
433
434

Understanding Needs and Setting Goals
Defining Function, Concept and Architecture
System Engineering, Modeling and Interfaces
Development Project Management

4.4 DESIGNING

44.1
44.2
443
444
44.5
44.6

The Design Process

The Design Process Phasing and Approaches
Utilization of Knowledge in Design
Disciplinary Design

Multidisciplinary Design

Design for Sustainability, Safety, Aesthetics, Operability and
other Objectives

4.5 IMPLEMENTING

4.5.1
4.5.2
453
454
45.5

Designing a Sustainable Implementation Process
Hardware Manufacturing Process

Software Implementing Process

Hardware Software Integration

Test, Verification, Validation, and Certification

187
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4.5.6

Implementation Management

4.6 OPERATING

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6

Designing and Optimizing Sustainable and Safe Operations
Training and Operations

Supporting the System Life Cycle

System Improvement and Evolution

Disposal and Life-End Issues

Operations Management

CONDENSED EXTENDED CDIO SYLLABUS:

LEADERSHIP AND ENTREPRENEURSHIP

4.7 LEADING ENGINEERING ENDEAVORS
Creating a Purposeful Vision

4.7.1
4.7.2
4.7.3
474

Identifying the Issue, Problem or Paradox

Thinking Creatively and Communicating Possibilities
Defining the Solution

Creating New Solution Concepts

Delivering on the Vision

4.7.5

4.7.6
4.7.7
4.7.8

4.7.9

Building and Leading an Organization and Extended
Organization

Planning and Managing a Project to Completion
Exercising Project/Solution Judgment and Critical Reasonfng

Innovation — the Conception, Design and Introduction of New
Goods and Services

Invention — the Development of New Devices, Materials or
Processes that Enable New Goods and Services

4.7.10 Implementation and Operation — the Creation and Operation of

the Goods and Services that will Deliver Value

4.8 ENTREPRENEURSHIP

4.8.1
482
483
484
4.8.5
4.8.6
4.8.7
4.8.8

Company Founding, Formulation, Leadership and Organization
Business Plan Development

Company Capitalization and Finances

Innovative Product Marketing

Conceiving Products and Services around New Technologies
The Innovation System, Networks, Infrastructure and Services
Building the Team and Initiating Engineering Processes
Managing Intellectual Property



THE CDIO SYLLABUS V2.0
JUNE 2011

1 DISCIPLINARY KNOWLEDGE AND REASONING
(UNESCO: LEARNING TO KNOW)

1.1 KNOWLEDGE OF UNDERLYING MATHEMATICS AND
SCIENCES [3a]

1.1.1 Mathematics (including statistics)
1.1.2 Physics ‘

1.1.3 Chemistry

1.1.4 Biology

1.2 CORE ENGINEERING FUNDAMENTAL KNOWLEDGE
[3a]

1.3 ADVANCED ENGINEERING FUNDAMENTAL
KNOWLEDGE, METHODS AND TOOLS [3k]

2 PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES
(UNESCO: LEARNING TO BE)
2.1 ANALYTIC REASONING AND PROBLEM SOLVING [3¢]
2.1.1 Problem Identification and Formulation
Data and symptoms
Assumptions and sources of bias
Issue prioritization in context of overall goals

A plan of attack (incorporating model, analytical and
numerical solutions, qualitative analysis, experimentation
and consideration of uncertainty)

2.1.2 Modeling
Assumptions to simplify complex systems and environment
Conceptual and qualitative models
Quantitative models and simulations
2.1.3 Estimation and Qualitative Analysis
Orders of magnitude, bounds and trends
Tests for consistency and errors (limits, units, etc.)
The generalization of analytical solutions
2.14 Analysis with Uncertainty
Incomplete and ambiguous information
Probabilistic and statistical models of events and sequences
Engineering cost-benefit and risk analysis
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Decision analysis
Margins and reserves
2.1.5 Solution and Recommendation
Problem solutions
Essential results of solutions and test data
Discrepancies in results
Summary recommendations
Possible improvements in the problem solving process

2.2 EXPERIMENTATION, INVESTIGATION AND
KNOWLEDGE DISCOVERY [3b]

2.2.1 Hypothesis Formulation
Critical questions to be examined
Hypotheses to be tested
Controls and control groups

2.2.2 Survey of Print and Electronic Literature
The literature and media research strategy

Information search and identification using library, on-line
and database tools

Sorting and classifying the primary information
The quality and reliability of information
The essentials and innovations contained in the information
Research questions that are unanswered
Citations to references
2.2.3 Experimental Inquiry
The experimental concept and strategy
The precautions when humans are used in experiments
Investigations based on social science methods
Experiment construction
Test protocols and experimental procedures
Experimental measurements
Experimental data
Experimental data vs. available models
2.2.4 Hypothesis Test and Defense
The statistical validity of data
The limitations of data employed
Conclusions, supported by data, needs and values
Possible improvements in knowledge discovery process
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2.3 SYSTEM THINKING
23.1 Thinking Holistically
A system, its function and behavior, and its elements

Transdisciplinary approaches that ensure the system is
understood from all relevant perspectives

The societal, enterprise and technical context of the system

The interactions external to the system, and the behavioral
impact of the system

2.3.2 Emergence and Interactions in Systems

The abstractions necessary to define and model the entities or
elements of the system

The important relationships, interactions and interfaces
among elements

The functional and behavioral properties (intended and
unintended) that emerge from the system

Evolutionary adaptation over time
2.3.3 Prioritization and Focus

All factors relevant to the system in the whole

The driving factors from among the whole

Energy and resource allocations to resolve the driving issues
2.3.4 Trade-offs, Judgment and Balance in Resolution

Tensions and factors to resolve through trade-offs

Solutions that balance various factors, resolve tensions and
optimize the system as a whole

Flexible vs. optimal solutions over the system lifetime
Possible improvements in the system thinking used
24 ATTITUDES, THOUGHT AND LEARNING

2.4.1 Initiative and Wlllmgness to Make Dec151ons in the Face of
Uncertainty

The needs and opportunities for initiative

Leadership in new endeavors, with a bias for appropriate
action

Decisions, based on the information at hand:
Development of a course of action
The potential benefits and risks of an action or decision

2.4.2 Perseverance, Urgency and Will to Deliver, Resourcefulness
and Flexibility

Sense of responsibility for outcomes
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Self-confidence, courage and enthusiasm

Determination to accomplish objectives

The importance of hard work, intensity and attention to detail

Definitive action, delivery of results and reporting on actions

Adaptation to change

Making ingenious use of the resources of the situation or
group

A readiness, willingness and ability to work independently

A willingness to work with others, and to consider and
embrace various viewpoints

An acceptance of feedback, criticism and willingness to
reflect and respond

The balance between personal and professional life
2.4.3 Creative Thinking

Conceptualization and abstraction

Synthesis and generalization

The process of invention

The role of creativity in art, science, the humanities and
technology

2.4.4 Critical Thinking
Purpose and statement of the problem or issue
Assumptions
Logical arguments (and fallacies) and solutions
Supporting evidence, facts and information
Points of view and theories
Conclusions and implications
Reflection on the quality of the thinking

2.4.5 Self-Awareness, Metacognition and Knowledge Integration
One’s skills, interests, strengths and weaknesses

The extent of one’s abilities, and one’s responsibility for self-
improvement to overcome important weaknesses

The importance of both depth and breadth of knowledge
Identification of how effectively and in what way one is
thinking
Linking knowledge together and identifying the structure of
knowledge
2.4.6 Lifelong Learning and Educating [3i]
The motivation for continued self-education’
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The skills of self-education
One’s own learning styles
Relationships with mentors
Enabling learning in others
2.47 Time and Resource Management
Task prioritization
The importance and/or urgency of tasks
Efficient execution of tasks
2.5 ETHICS, EQUITY AND OTHER RESPONSIBILITIES [3f]
2.5.1 Ethics, Integrity and Social Responsibility
One’s ethical standards and principles
The moral courage to act on principle despite adversity

The possibility of conflict between professionally ethical
imperatives

A commitment to service

Truthfulness :

A commitment to help others and soc1ety more broadly
2.5.2 Professional Behavior

A professional bearing

Professional courtesy

International customs and norms of interpersonal contact
2.5.3 Proactive Vision and Intention in Life

A personal vision for one’s future

Aspiration to exercise his/her potentials as a leader

One’s portfolio of professional skills

Considering one’s contributions to society

Inspiring others
2.5.4 Staying Current on the World of Engineering

The potential impact of new scientific discoveries

The social and technical impact of new technologies and
innovations

A familiarity with current practices/technology in
engineering
The links between engineering theory and practice
2.5.5 Equity and Diversity
A commitment to treat others with equity
Embracing diversity in groups and workforce
Accommodating diverse backgrounds
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2.5.6 Trust and Loyalty
Loyalty to one’s colleagues and team
Recognizing and emphasizing the contributions of others
Working to make others successful

3 INTERPERSONAL SKILLS: TEAMWORK AND
COMMUNICATION

(UNESCO: LEARNING TO LIVE TOGETHER)
3.1 TEAMWORK [3d]
3.1.1 Forming Effective Teams
The stages of team formation and life cycle
Task and team processes
Team roles and responsibilities

The goals, needs and characteristics (works styles, cultural
differences) of individual team members

The strengths and weaknesses of the team and its members

Ground rules on norms of team confidentiality,
accountability and initiative

3.1.2 Team Operation
' Goals and agenda
The planning and facilitation of effective meetings
Team ground rules

Effective communication (active listening, collaboration,
providing and obtaining information)

Positive and effective feedback
The planning, scheduling and execution of a project
Solutions to problems (team creativity and decision making)
Conflict mediation, negotiation and resolution
Empowering those on the team

3.1.3 Team Growth and Evolution
Strategies for reflection, assessment and self-assessment
Skills for team maintenance and growth
Skills for individual growth within the team
Strategies for team communication and reporting

3.1.4 Team Leadership
Team goals and objectives
Team process management
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Leadership and facilitation styles (directing, coaching,
supporting, delegating)

Approaches to motivation (incentives, example, recognition,
etc.)

Representing the team to others
Mentoring and counseling
3.1.5 Technical and Multidisciplinary Teaming
Working in different types of teams:
Cross-disciplinary teams (including non-engineer)
Small team vs. large team
Distance, distributed and electronic environments
Technical collaboration with team members
Working with non-technical members and teams
3.2 COMMUNICATIONS [3g]
3.2.1 Communications Strategy
The communication situation
Communications objectives
The needs and character of the audience
The communication context
A communications strategy
The appropriate combination of media

A communication style (proposing, reviewing, collaborating,
documenting, teaching)

The content and organization

3.2.2 Communications Structure
Logical, persuasive arguments
The appropriate structure and relationship amongst ideas
Relevant, credible, accurate supporting evidence
Conciseness, crispness, precision and clarity of language
Rhetorical factors (e.g. audience bias)
Cross-disciplinary cross-cultural communications

3.2.3 Written Communication
Writing with coherence and flow
Writing with correct spelling, punctuation and grammar
Formatting the document
Technical writing

Various written styles (informal, formal memos, reports,
resume, etc.)
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324

3.2.5

3.2.6

327

3.2.8

3.29

Electronic/Multimedia Communication
Preparing electronic presentations

The norms associated with the use of e-mail, voice mail, and
videoconferencing

Various electronic styles (charts, web, etc)
Graphical Communications
Sketching and drawing
Construction of tables, graphs and charts
Formal technical drawings and renderings
Use of graphical tools
Oral Presentation

Preparing presentations and supporting media with -
appropriate language, style, timing and flow

Appropriate nonverbal communications (gestures, eye
contact, poise)

Answering questions effectively
Inquiry, Listening and Dialog
Listening carefully to others, with the intention to understand
Asking thoughtful questions of others
Processing diverse points of view
Constructive dialog
Recognizing ideas that may be better than your own
Negotiation, Compromise and Conflict Resolution
Identifying potential disagreements, tensions or conflicts
Negotiation to find acceptable solutions
Reaching agreement without compromising fundamental
principles
Diffusing conflicts
Advocacy
Clearly explaining one’s point of view
Explaining how one reached an interpretation or conclusion
Assessing how well you are understood
Adjusting approach to advocacy on audience characteristics

3.2.10 Establishing Diverse Connections and Networking

Appreciating those with different skills, cultures or
experiences

Engaging and connecting with diverse individuals
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Building extended social networks
Activating and using networks to achieve goals

3.3 COMMUNICATIONS IN FOREIGN LANGUAGES

3.3.1
332

3.33

Communications in English

Communications in Languages of Regional Commerce and
Industry

Communications in Other Languages

4 CONCEIVING, DESIGNING, IMPLEMENTING AND
OPERATING SYSTEMS IN THE ENTERPRISE, SOCIETAL
AND ENVIRONMENTAL CONTEXT - THE INNOVATION
PROCESS (UNESCO: LEARNING TO DO)

4.1 EXTERNAL, SOCIETAL AND ENVIRONMENTAL
CONTEXT [3h]

4.1.1

412

4.13

4.14

4.1.5

Roles and Responsibility of Engineers
The goals and roles of the engineering profession

The responsibilities of engineers to society and a sustainable
future

The Impact of Engineering on Society and the Environment

The impact of engineering on the environmental, social,
knowledge and economic systems in modern culture

Society’s Regulation of Engineering
The role of society and its agents to regulate engineering

The way in which legal and political systems regulate and
influence engineering

How professional societies license and set standards
How intellectual property is created, utilized and defended
The Historical and Cultural Context

The diverse nature and history of human societies as well as
their literary, philosophical and artistic traditions

The discourse and analysis appropriate to the discussion of
language, thought and values

Contemporary Issues and Values [3j]

The important contemporary political, social, legal and
environmental issues and values

The processes by which contemporary values are set, and
one’s role in these processes

The mechanisms for expansion and diffusion of knowledge
Developing a Global Perspective
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The internationalization of human activity

The similarities and differences in the political, social,
economic, business and technical norms of various cultures

International and intergovernmental agreements and alliances
4.1.7 Sustainability and the Need for Sustainable Development

Definition of sustainability

Goals and importance of sustainability

Principles of sustainability

Need to apply sustainability principles in engineering
endeavors

4.2 ENTERPRISE AND BUSINESS CONTEXT
4.2.1 Appreciating Different Enterprise Cultures

The differences in process, culture, and metrics of success in
various enterprise cultures:

Corporate vs. academic vs. governmental vs. non-profit/NGO
Market vs. policy driven
Large vs. small
Centralized vs. distributed
Research and development vs. operations
Mature vs. growth phase vs. entrepreneurial
Longer vs. faster development cycles
With vs. wjthout the participation of organized labor
4.2.2 Enterprise Stakeholders, Strategy and Goals

The stakeholders and beneficiaries of an enterprise (owners,
employees, customers, etc.)

Obligations to stakeholders
The mission, scope and goals of the enterprise
Enterprise strategy and resource allocation
An enterprise’s core competence and markets
Key alliances and supplier relations

4.2.3 Technical Entrepreneurship '

Entrepreneurial opportunities that can be addressed by
technology

Technologies that can create new products and systems
Entrepreneurial finance and organization
4.2.4 Working in Organizations
The function of management
Various roles and responsibilities in an organization
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The roles of functional and program organizations
Working effectively within hierarchy and organizations
Change, dynamics and evolution in organizations

4.2.5 Working in International Organizations

Culture and tradition of enterprise as a reflection of national
culture

Equivalence of qualifications and degrees
Governmental regulation of international work
4.2.6 New Technology Development and Assessment
The research and technology development process
Identifying and assessing technologies
Technology development roadmaps
Intellectual property regimes and patents
4.2.7 Engineering Project Finance and Economics
Financial and managerial goals and metrics
Project finance - investments, return, timing
Financial planning and control
Impact of projects on enterprise finance, income and cash

4.3 CONCEIVING, SYSTEM ENGINEERING AND
MANAGEMENT [3c]

4.3.1 Understanding Needs and Setting Goals
Needs and opportunities
Customer needs, and those of the market

Opportunities that derive from new technology or latent
needs

Environmental needs

Factors that set the context of the system goals
Enterprise goals, strategies, capabilities and alliances
Competitors and benchmarking information

Ethical, social, environmental, legal and regulatory
influences

The probability of change in the factors that influence the
system, its goals and resources available

System goals and requirements
The language/format of goals and requirements

Initial target goals (based on needs, opportunities and
other influences)
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System performance metrics
Requirement completeness and consistency
4.3.2 Defining Function, Concept and Architecture

Necessary system functions (and behavioral specifications)
System concepts
Incorporation of the appropriate level of technology
Trade-offs among and recombination of concepts
High-level architectural form and structure

The decomposition of form into elements, assignment of
function to elements, and definition of interfaces

4.3.3 System Engineering, Modeling and Interfaces

Appropriate models of technical performance and other
attributes

Consideration of implementation and operations

Life cycle value and costs (design, implementation,
operations, opportunity, etc.)

Trade-offs among various goals, function, concept and
structure and iteration until convergence

Plans for interface management
4.3.4 Development Project Management
Project control for cost, performance and schedule
Appropriate transition points and reviews
Configuration management and documentation
Performance compared to baseline
Eamned value recognition
The estimation and allocation of resources
Risks and alternatives
Possible development process improvements
4.4 DESIGNING [3c]
4.4.1 The Design Process

Requirements for each element or component derived from
system level goals and requirements

Alternatives in design
The initial design
Life cycle consideration in design

Experimental prototypes and test articles in design
development

Appropriate optimization in the presence of constraints
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Iteration until convergence

The final design

Accommodation of changing requirements
The Design Process Phasing and Approaches

The activities in the phases of system design (e.g. conceptual,
preliminary and detailed design)

Process models appropriate for particular development
projects (waterfall, spiral, concurrent, etc.)

The process for single, platform and derivative products
Utilization of Knowledge in Design
Technical and scientific knowledge

Modes of thought (problem solving, inquiry, system thinking,
creative and critical thinking)

Prior work in the field, standardization and reuse of designs
(including reverse engineering and refactoring, redesign)

Design knowledge capture
Disciplinary Design
Appropriate techniques, tools and processes
Design tool calibration and validation
Quantitative analysis of alternatives
Modeling, simulation and test
Analytical refinement of the design
Multidisciplinary Design
Interactions between disciplines
Dissimilar conventions and assumptions
Differences in the maturity of disciplinary models
Multidisciplinary design environments
Multidisciplinary design

Design for Sustainability, Safety, Aesthetics, Operability and
Other Objectives

Design for:

Performance, quality, robustness, life cycle cost and
value

Sustainability

Safety and security

Aesthetics

Human factors, interaction and supervision

Implementation, verification, test and environmental
sustainability
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Operations
Maintainability, dependability and reliability
Evolution, product improvement
Retirement, reusability and recycling
4.5 IMPLEMENTING [3c]
4.5.1 Designing a Sustainable Implementation Process

The goals and metrics for implementation performance, cost
and quality

The implementation system design:
Task allocation and cell/unit layout
Work flow
Considerations for human user/operators

Consideration of sustainability

4.5.2 Hardware Manufacturing Process
The manufacturing of parts
The assembly of parts into larger constructs

Tolerances, variability, key characteristics and statistical
process control '

4.5.3 Software Implementing Process

The break down of high-level components into module
designs (including algorithms and data structures)

Algorithms (data structures, control flow, data flow)
The programming language and paradigms
The low-level design (coding)
The system build
4.5.4 Hardware Software Integration

The integration of software in electronic hardware (size of
processor, communications, etc.)

The integration of software with sensor, actuators and
mechanical hardware

Hardware/software function and safety
4.5.5 Test, Verification, Validation and Certification

Test and analysis procedures (hardware vs. software,
acceptance vs. qualification)

The verification of performance to system requirements
The validation of performance to customer needs
The certification to standards
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4.5.6 Implementation Management
The organization and structure for implementation
Sourcing and partnering
Supply chains and logistics

203

Control of implementation cost, performance and schedule

Quality assurance

Human health and safety

Environmental security

Possible implementation process improvements

4.6 OPERATING [3c}

4.6.1 Designing and Optimizing Sustainable and Safe Operations

The goals and metrics for operational performance, cost and

value
Sustainable operations
Safe and secure operations
Operations process architecture and development
Operations (and mission) analysis and modeling
4.6.2 Training and Operations
Training for professional operations:
Simulation
Instruction and programs
Procedures
Education for consumer operation
Operations processes
Operations process interactions
4.6.3 Supporting the System Life Cycle
Maintenance and logistics
Life cycle performance and reliability
Life cycle value and costs
Feedback to facilitate system improvement
4.6.4 System Improvement and Evolution
Pre-planned product improvement
Improvements based on needs observed in operation
Evolutionary system upgrades

Contingency improvements/solutions resulting from
operational necessity
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4.6.5 Disposal and Life-End Issues

The end of useful life

Disposal options

Residual value at life-end

Environmental considerations for disposal

4.6.6 Operations Management

The organization and structure for operations
Partnerships and alliances

Control of operations cost, performance and scheduling
Quality and safety assurance

Possible operations process improvements

Life cycle management

Human health and safety

Environmental security

The Extended CDIO Syllabus: Leadership and Entrepreneurship

This extension to the CDIO Syllabus is provided as a resource for programs
that seek to respond to stakeholder expressed needs in the areas of
Engineering Leadership and Entrepreneurship :

4.7 LEADING ENGINEERING ENDEAVORS

Engineering Leadership builds on factors already included above,
including:

Attitudes of Leadership - Core Personal Values and
Character, including topics in Attitudes, Thought and
Learning (2.4), and in Ethics, Equity and Other
Responsibilities (2.5)

Relating to Others, including topics in Teamwork (3.1),
Communications (3.2) and potentially Communications in
Foreign Languages (3.3)

Making Sense of Context, including topics in External,
Societal and Environmental Context (4.1), Enterprise and
Business Context (4.2) Conceiving, Systems Engineering and
Management (4.3) and System Thinking (2.3)

In addition there are several topics that constitute creating a
Purposeful Vision:

4.7.1 Identifying the Issue, Problem or Paradox (which builds on

Understanding Needs and Setting Goals 4.3.1)

Synthesizing the understanding of needs or opportunities
(that technical systems can address)
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Clarifying the central issues
Framing the problem to be solved
Identifying the underlying paradox to be examined

4.7.2 Thinking Creatively and Communicating Possibilities (which
builds on and expands Creative Thinking 2.4.3)

How to create new ideas and approaches

New visions of technical systems that meet the needs of
customers and society

Communicating visions for products and enterprises
Compelling visions for the future

4.7.3 Defining the Solution (which builds on and expands
Understanding Needs and Setting Goals 4.3.1)

The vision for the engineering solution

Achievable goals for quality performance, budget and
schedule

Consideration of customer and beneficiary
Consideration of technology options
Consideration of regulatory, political and competitive forces

4.7.4 Creating New Solution Concepts (which builds on and expands
4.3.2and 4.3.3)

Setting requirements and specifications

The high-level concept for the solution
Architecture and interfaces

Alignment with other projects of the enterprise

Alignment with enterprise strategy, resources and
infrastructure

And several topics that lead to Delivering on the Vision:

4.7.5 Building and Leading an Organization and Extended
Organization (which builds on 4.2.4 and 4.2.5)

Recruiting key team members with complementary skills
Start-up of team processes, and technical interchange
Defining roles, responsibilities and incentives

Leading group decision-making

Assessing group progress and performance

Building the competence of others and succession
Partnering with external competence

4.7.6 Planning and Managing a Project to Completion (which builds
on4.3.4)
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Plans of action and alternatlves to deliver completed projects
on time

Deviation from plan, and re-planning

Managing human, time, financial and technical resources to
meet plan

Program risk, configuration and documentation
Program economics and the impact of decisions on them

4.7.7 Exercising Project/Solution Judgment and Critical Reasoning
(which builds on 2.3.4 and 2.4.4)

Making complex technical decisions with uncertain and
incomplete information

Questioning and critically evaluating the decisions of others
Corroborating inputs from several sources

Evaluating evidence and identifying the validity of key
assumptions

Understanding alternatives that are proposed by others
Judging the expected evolution of all solutions in the future

4.7.8 Innovation — the Conception, Design and Introduction of New
Goods and Services (which is the leadership of 4.3 and 4.4)

Designing and introducing new goods and services to the
marketplace

Designing solutions to meet customer and societal needs

Designing solutions with the appropriate balance of new and
existing technology

Robust, flexible and adaptable products
Consideration of current and future competition
Validating the effectiveness of the solution

4.7.9 Invention — the Development of New Devices, Materials or
Processes that Enable New Goods and Services (which builds
on4.2.6)

Science and technology basis and options

Imagining possibilities

Inventing a practical device or process that enables a new
product or solution

Adherence to intellectual property regimes

4.7.10 Implementation and Operation — the Creation and Operation
of the Goods and Services that will Deliver Value (which are
the leadership of 4.5 and 4.6)

Leading implementing and operating
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Importance of quality
Safe operations
Operations to deliver value to the customer and society

These last three items are in fact the leadership of the core
processes of engineering: conceiving, designing, implementing and
operating

4.8 ENGINEERING ENTREPRENEURSHIP

Engineering Entrepreneurship includes by reference all of the
aspects of Societal and Enterprise

Context (4.1 and 4.2), all of the skills of Conceiving, Designing,
Implementing and Operating (4.3 — 4.6) and all of the elements of
Engineering Leadership (4.7).

In addition, there are the entrepreneurship specific skills:

4.8.1 Company Founding, Formulation, Leadership and
Organization

Creating the corporate entity and financial infrastructure
Team of supporting partners (bank, lawyer, accounting, etc.)
Consideration of local labor law and practices
The founding leadership team
The initial organization
The board of the company
Adpvisors to the company

4.8.2 Business Plan Development

' A need in the world that you will fill

A technology that can become a product
A team that can develop the product
Plan for development
Uses of capital
Liquidity strategy

4.8.3 Company Capitalization and Finances

Capital needed, and timing of need (to reach next major
milestone)

Investors as sources of capital

Alternative sources of capital (government, etc.)
Structure of investment (terms, price, etc.)

Financial analysis for investors

Management of finances

Expenditures against intermediate milestones of progress
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4.8.4 Innovative Product Marketing
Size of potential market
Competitive analyses
Penetration of market
Product positioning
Relationships with customers
Product pricing
Sales initiation
Distribution to customers
4.8.5 Conceiving Products and Services around New Technologies
New technologies available
Assessing the readiness of technology

Assessing the ability of your enterprise to innovate based on
the technology

Assessing the product impact of the technology
Accessing the technologies though partnerships, licenses, etc.
A team to productize the technology
4.8.6 The Innovation System, Networks, Infrastructure and Services
Relationships for enterprise success
Mentoring of the enterprise leadership
Supporting financial services
Investor networks
Suppliers

4.8.7 Building the Team and Initiating Engineering Processes
(conceiving, designing, implementing and operating)

Hiring the right skill mix
Technical process startup
Building an engineering culture
Establishing enterprise processes
4.8.8 Managing Intellectual Property
IP landscape for your product or technology
IP strategy — offensive and defensive
Filing patents and provisional patents
IP legal support

Entrepreneurial opportunities that can be addressed by
technology

Technologies that can create new products and systems
Entrepreneurial finance and organization
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KHUNG CHUAN PAU RA

NHOM NGANH KHOA HQC UNG DUNG

(Du théo Khung chudn ddu ra nhém nganh Khoa hoc tmg dung v.1,
DHQG-HCM, 1/6/2012)

1 KIEN THUC VA LAP LUAN NGANH
1.1 KIEN THUC TOAN HQC VA KHOA HQC CO BAN
1.2 KIEN THUC CO SO NGANH

1.3 KIEN THU'C CO SO NGANH NANG CAO, PHUONG PHAP
VA CONG CU

2 KV NANG CA NHAN VA NGHE NGHIEP, VA PHAM CHAT
2.1 LAP LUAN PHAN TiCH VA GIAI QUYET VAN BE
2.1.1 Xdc dinh va phdt biéu vdn dé
2.1.2 Mb hinh héa van dé
2.1.3 Ubc lugng va phan tich dinh tinh vén dé
2.1.4 Phén tich vdn dé vdi cdc yéu t6 bdt dinh
2.1.5 Gidi phdp va khuyén nghj
2.2 THYC NGHIEM, NGHIEN CUU VA KHAM PHA TRI
THU'C
2.2.1 Ldp gid thiét vé cdc kha ndng xdy ra
2.2.2 Khao sdt théng qua cdc sdch vé va phicong tién dién tir
2.2.3 Lién hé vdi thuc nghiém
2.2.4 Kiém tra va bao vé gia thiét
2.3 TU DUY CO HE THONG
2.3.1 Twduy téng thé vin d@é
2.3.2 Phdt hién nhitng vdn Gé phdt sinh va twong tdc trong hé théng
2.3.3 Xdc dinh va tdp trung vao cdc vin dé trong tam
2.3.4 Phan tich wu nhwgc va chon gidi phdp can béing
2.4 THAI DO, TU DUY VA HOC HOI

2.4.1 Sdng kién va san sang quyét dinh khi déi mdt véi tinh huodng
khéng chdc chdn

2.4.2 Kién tri, nhanh chéng va quyét chi dé bay 16, xoay x6 va mém
déo

2.4.3 Tw duy sdng tao

2.4.4 Twduy suy xét
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2.4.5 Ty ndng cao nhdn thirc, nhdn thirc triét hoc va kién thirc héi
nhdp

2.4.6 Ham tim hiéu va kha ndng hoc tdp sudt doi
2.4.7 Qudan ly thoi gian va nguon lyc

2.5 PAO PUC, CONG BANG VA CAC TRACH NHIEM KHAC
2.5.1 Thé hién tinh dao dirc, trung thuc va cé trdch nhié¢m xad hgi
2.5.2 C6 thdi d hanh xir chuyén nghiép
2.5.3 C6 tam nhin chi dong va muc dich trong cugc sé'ng
2.5.4 Thdy dupc hién thuc ciia thé gi6i khoa hoc
2.5.5 Cong bang va da dang (khéng phén biét giai cdp, mau da)
2.5.6 Tin tuong va trung thanh

3 KY NANG GIAO TIEP: LAM VIEC NHOM VA GIAO TIEP
3.1 LAM VIEC NHOM
3.1.1 Thanh lgp nhém
3.1.2 Té chirc hoat dong nhom
3.1.3 Pht trién nhom
3.1.4 Lanh dao nhém
3.1.5 C6 kha ndng lam viéc nhém da nganh
3.2 GIAO TIEP
3.2.1 Chién lugc giao tiép
3.2.2 Cdu triic giao tiép
3.2.3 Giao tiép bang vdn ban
3.2.4 Giao tiép da phurong tién
3.2.5 Giao tiép bang hinh dnh
3.2.6 Thuyét trinh ‘
3.2.7 Bt ra cau hoi, ldng nghe va déi thogi
3.2.8 Thiét ldp cdc moi quan hé va mang ludi khdc nhau
33 GIAO TIEP BANG NGOAI NGU
3.3.1 Giao tiép bang tiéng Anh
3.3.2 Giao tiép bing ngon ngit thwong mai va cong nghiép
3.3.3 Giao tiép bang cdc ngoai ngir khdc

4 NANG LUC THU'C HANH NGHE NGHIEP/.
AP DUNG KIEN THU'C PE DPEM LAI LQT ICH CHO XA HOI
4.1 BOI CANH NGOAI CANH, XA HQI VA MOI TRUONG
4.1.1 Vai tro va trdch nhiém ctia nguwoi lam khoa hoc
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4.1.2 Nhdn thirc dugc tdc dong cua khoa hoc img dung déi véi xa hoi
va moi truong

4.1.3 Cdc quy tdc trong xa hji déi véi khoa hoc img dung

4.1.4 Béi canh lich sirva vin héa

4.1.5 Cdc vdn dé mang tinh thoi su

4.1.6 Phdt trién mgt vién canh toan cdu

4.1.7 Tinh bén viing va sw can thiét cia phdt trién bén viing

4.2 HINH THANH Y TUONG, THIET KE VA QUAN LY PE TAI
(CONCEIVING)

4.2.1 Tim hiéu nhu cdu va thiét ldp muc tiéu
4.2.2 Xdc dinh chirc ndng, khdi niém va cdu tribc dé tai
4.2.3 Ky thudt, mé hinh va giao dién dé tai
4.2.4 Quadn ly dé tai
4.3 THIET KE (DESIGNING)
4.3.1 Quy trinh thiét ké
4.3.2 Cdc giai doan cua qud trinh thiét ké va cdc phurong phdp tiép
cdn
4.3.3 Vin dung kién thirc trong thiét ké
4.3.4 Thiét ké chuyén nganh
4.3.5 Thiét ké da linh viec

4.3.6 Thiét ké c6 tinh bén vitng, an toan, tham my, hoat djong 16t va
cdc muc tiéu khdc

4.4 THUC HIEN (IMPLEMENTING)
4.4.1 Thiét ké mot quy trinh trién khai bén vimg
4.4.2 Thir nghiém, kiém tra, thdm dinh va chimg nhdn
4.4.3 Quan Iy qud trinh trién khai
4.5 VAN HANH (OPERATING), KIEM CHUNG (VERIFYING)
4.5.1 Kiém chimg cdc yéu cdu
4.5.2 Kiém chimg cdc thanh phdn hay toan bg @ tai
4.5.3 Cai tién va phit trién dé tai
4.5.4 Quan Iy kiém chimg
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CHUAN PAU RA SO BQ
CTPT KY THUAT CHE TAO

1: KIEN THO’C VA LAP LUAN KY THUAT

1.1. KIEN THUPC KHOA HQC CO BAN

1.1.1. Toan gidi tich (dao ham, vi phan, tich phan, PT vi, tich phan...)

1.1.2. Toan dai sb

1.1.3. X4c suét théng ké

1.1.4. Phuwong phap tinh

1.1.5. Vat ly: Co, nhiét, quang, dién, tir...

1.1.6. Hoa

1.1.7. Tin hoc

1.2. KIEN THUC KY THUAT CO SO

1.2.1. Co ly thuyét : Tinh hoc va ddng lyc hoc

1.2.2. Nguyén ly may

1.2.3. Strc bén vat liéu

1.2.4. Chi tiét may

1.2.5. Co lwu chét

1.2.6. Ky thuat dién

1.2.7. K§ thuat dién t&

1.2.8. Ky thuat diéu khién ty dong

1.2.9. Vé ky thuat, vé co khi

1.2.10. Nhiét 86ng lwc hoc va truyén nhiét

1.2.11 Vét liéu hoc

1.2.12 Dung sai

| 1.3. KIEN THU’C KY THUAT CHUYEN NGANH

1.3.1. Qua trinh thiét ké - ché tao

1.3.2. Ky thuat ché tao (cong nghé ché tao may)

1.3.3. Trang thiét bj va céng cy hd tro

1.3.4. Ky thuat do lvong

1.3.5. Ty ddng héa san xuét

1.4. KIEN THUC hé tro khac

1.4.1. May tinh hd trg thiét ké CAD
1.4.2. May tinh hd trg gia cdng CAM

1.4.3. Ky thuat CNC

1.4.4. An toan va méi trwdng




Phulyc 5.1 213

1.4.5. Trang bj dién — dién té

1.4.8. Ky thuat thiy Iyc — khi nén

1.4.7. Chu nghia Méc-Lénin; Budng 16i Dang Cong san Viét Nam; Tw twdng H
Chi Minh

Phén 2: KY NANG CHUYEN MON - TO CHAT CA NHAN

2.1. KHA NANG PHAN TiCH KY THUAT VA GIAI QUYET VAN BE

2.1.1. Nhan dang va xéc dinh mot vén dé ky thuat

2.1.2. M6 hinh héa van aé

2.1.3. U6c lwgng va phéan tich dinh tinh van d&

2.1.4. Phan tich cac yéu t6 ngdu nhién

2.1.5. Két luan v& van G dat ra

2.2. THY'C NGHIEM VA KHAM PHA TRI THUC

2.2.1. LAp gia thuyét vé& céc kha ning xay ra

2.2.2. Tim hiéu théng tin qua séch, v& va internet

2.2.3. Khao sat tir thyc nghiém’

2.2.4. Kiém dinh gia thuyét da dwva ra, va chirng minh

2.3. SUY NGHI MOT CACH CO HE THONG

2.3.1. Nhin téng thé van

2.3.2. X4c dinh nhitng vin @& phét sinh va twong téc trong hé théng

2.3.3. Sép xép va xac dinh céc yéu t6 trong tam

2.3.4. Phan tich wu nhwec diém va chon gidi phdp can béng

2.4. KY NANG VA THAI DO CA NHAN

2.4.1. Chil ddng va sdn sang chép nhan i ro

2.4.2. C6 tinh kién tri va linh hoat

2.4.3. C6 kha ndng tv duy sang tao

2.4.4. C6 kha nang tw duy danh gia

2.4.5. Kha nang nhan biét v& kha nang, d3c diém v& tinh cach va kién thirc cla
chinh minh

2.4.6. Ham tim hiéu va kha nang hoc tap subt aoi

2.4.7. Biét cach quan ly ngudn lyc va théi gian

2.5. CAC KY NANG VA THAI O CHUYEN NGHIEP

2.5.1. Thé hién dao dirc nghé& nghiép, tinh trung thyc, 1am viéc c6 trach nhiém

2.5.2, C6 thai dg hanh xr chuyén nghiép

2.5.3. Chu ddng 1&n ké hoach cho nghé nghiép cta minh

2.5.4. Ludn cép nhét thong tin trong finh vire ky thuét

Phin 3. KY NANG LAM VIEC THEO NHOM VA GIAO TIEP

3.1. LAM VIEC THEO NHOM

3.1.1. Thanh iap nhém
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3.1.2. T4 chirc hoat ddng nhém

3.1.3. Phét trién nhém

3.1.4. Lanh dao nhém

3.1.5. Ky thuat lam viéc nhém

3.2. GIAO TIEP

3.2.1. Chién lugc giao tiép

3.2.2. CAu tric giao tiép

3.2.3. Giao tiép béng van ban

3.2.4. Giao tiép da phuong tién

3.2.5. Giao tiép db hoa

3.2.6. Thuyét trinh va clr chi giao tiép

3.3. GIAO TIEP BANG NGOAI NGU

3.3.1. Tiéng Anh

Phin 4. HINH THANH Y TUONG, THIET KE, TRIEN KHAI, VA VAN HANH
TRONG BOI CANH DOANH NGHIEP VA XA HOQI

4.1. BOI CANH BEN NGOAI XA HQI

4.1.1. Vai trd va trach nhiém clia ngudi k§ sw dbi voi xa hoi

4.1.2. Nhan thirc dwge nhibng lgi ich mang lai trong viéc (ng dung khoa hoc ky
thuat

4.1.3. Céc quy tic cla xa hoi doi voi ky thuat.

4.1.4. Kién thirc phép luat, lich sl¥ va van héa

4.1.5. Cac véan dé mang tinh thoi sy.

4.1.6. Phat trién vién canh toan ciu.

4.2. 801 CANH KINH DOANH VA DOANH NGHIEP

4.2.1. Tén trong sy da dang van héa doanh nghiép

4.2.2. Chién lwoc, muyc tiéu, va ké hoach kinh doanh

4.2.3. C6 dau 6¢ thuong mai héa ky thuat

4.2.4. Kha nang thich trng trong cac mdi triedng lam vigéc khac nhau

4.3. HINH THANH Y TUONG & XAY DU'NG HE THONG

4.3.1. Thiét 1ap nhixng myc tiéu va yéu clu cla hé théng

4.3.2. X4c dinh chire nang, khéi niém va cdu tric cia hé théng

4.3.3. M6 hinh héa hé théng va dam bao muyc tiéu cé thé dat dwoc

4.3.4. Quan ly dé an

4.4. THIET KE

4.4.1. Quy trinh thiét ké

4.4.2. Céc giai doan qué trinh thiét ké va phuong phép tiép can

4.4.3. Van dyung kién thirc trong thiét ké

4.4.4, Thiét ké chuyén nganh
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4.4.5. Thiét ké da linh vyc

4.4.6. Thiét ké& da myc tiéu

4.5. TRIEN KHAI

4.5.1. Lap ké hoach qua trinh trién khai

4.5.2, Qui trinh ché tao va lap rap

4.5.3. Qui trinh trién khai hé théng diéu khién

4.5.4. Tich hop phan co va phén didu khién

4.5.5. Thir nghiém, kiém tra, thdm dinh, chi*ng nhan

4.5.6. Quan ly qua trinh trién khai

4.6. VAN HANH

4.6.1. Thiét ké va t6i wu héa qua trinh van hanh

4.6.2. Huén luyén va van hanh.

4.6.3. Céc hoat dong hd trg trong vong doi hé théng.

4.6.4. Cai tién va phét trién hé théng

4.6.5. Xir ly sau vong doi hé théng.

4.6.6. Quan ly van hanh




PHULUC 5.2
PHIEU KHAO SAT CHUAN PAURA
CTPT KY THUAT CHE TAO

THU NGO

Thua Ong/Ba

Thiét ké chuong trinh dio tao theo chuin CDIO (Conceive Design Implement
Operate) 1a mdt trong nhimg phuong phdp cai tién cong nghé giang day ciia
Pai hoc Qudc gia Thanh phé H5 Chi Minh. Hién nay, nhém trién khai chuong
trinh dang thye hién khio sét vé: “Ning lyc cia k¥ su co khi tot nghiép tir Dai
hoc Bach khoa TPHCM theo tiéu chun CDIO”. LA mdt phin hét sic quan
trong trong khao sét ndy, ching t5i dang fim hiéu ¥ kién dénh gid cia céc
doanh nghiép va cuu sinh vién - nhitng ngudi c6 hiéu biét va kinh nghiém vé
nhimg niing lyc, yéu t6 va yéu ciu lam vige thuc tin d6i v6i mét ki sw
chuyén nganh ky thuat ché tao dang cé va cin cé. Danh gid cao trinh d6 va
kinh nghiém cong tic cia quy Ong/Ba, chiing t6i mong Ong/Ba hdy chia sé
véi chiing t6i nhitng § kién va nhan dinh cla minh vé ning lye ky s co khi
chuyén nganh k§ thuat ché tao t6t nghi¢p & BK. Véi sy déng gép cua
Ong/Ba, ching t6i hy vong s& c6 thé xdy dyng dugc céc bién phdp va mdi
trudng cén thiét cho viéc phét trién chuong trinh dio tao theo cong nghé méi
nay.
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Phén: THONG TIN CA NHAN

HO N et seesessassene Nam/ Nilf: oo
Di€n thogi HEN IAC: ......oceeeeeercreiseeseteetee st ssssssecnssssssesseseessssssanes
Email lién lac: .................... reerietes bt a et et e et s s et er e es s e es e R e R et st e s e s ennans
NOTCONG HAC: rvvveeevevsnenneeneenesesesssssssmssssssessesssesessasssesesssssessesssssssssssssssessssns S
Vi trf CONG tAC HIEN A1 ...vevvenrerereceeeeeceeeecacnsteeseeresesssssesssssassassessssssassssessesossssssns
S6 ugng ky su co khi hi¢n nay trong doanh nghx@p ..............................................
Véi méi yéu t6 dwéi diy hay dénh gid (bing cich dinh déu x vao 6 twong
img):

A. TAM QUAN TRONG ciia yéu 6 d6 déi véi dng/ba theo 4 mirc

Mikc a: Khong quan trong,

Mikc b: It quan trong,
Mukc c: Khd quan trong
Mikc d: Rdt quan trong
B. MUC PO VE KY NANG VA HIEU BIET cia SV TN HIEN dat diege
theo 6 muc
Mirc 0: Khong biét hodic khong cd;
Mikc 1: Biét hodic da thdy;
Mikc 2: C6 thé ciing tham gia thyec hién;
Miec 3: C6 thé hiéu va gidi thich;
Miic 4: Dé thyc hanh hodc trién khai
Mirc 5: C6 thé hudng déin ngueoi khdc
C. MUC DQ VE K¥Y NANG VA HIEU BIET cia SV TN NEN dgt durge
theo 6 murc
Mirc 0: Khéng biét hodc khong c6;
Miec I: Biét hodic da thdy;
Mirc I1: C6 thé ciing tham gia thuc hién;
Mirc III: C6 thé hiéu va gidi thich;
Mic IV: Pa thwc hanh hodc trién khai
Miirc V: C6 thé huomg déin nguoi khdc
Va ong/ba vui long déng gop thém doi véi tu'ng nhom ky ndng ( ve sw cdn

thiét, tén 8oi thuc 16, mikc do phé bién, quan diém cd nhan.. .) vdi méi tiéu cht
(neu can)
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A

Tim quan trong Mirc do SV dat

B

C
duge HIEN NAY Mirc 46 SV NEN dat duge

a: Khéng quan trong
b: It quan trong,

c: Kha quan trong

d: Rat quan trong

0
1hogcI
2 hoge I
3 hogic IIT
4 hogic IV
5 hogc V

: khéng biet hogc khong co

: Bidt hogic da thdy;

: C6 thé tham gia thyec hién;

: Co thé hiéu va gidi thich;

: Dd thye hanh hodc trién khai
: CO thé hudng dan ngmi-i khac

Phin 1: KIEN THO’C VA LAP LUAN KY THUAT

1.1 KIEN THU'C KHOA HOC CO BAN

a

bjc|d

1.1.1 Todn gidi tich (dao ham, vi phén,
tich phan, PT vi, tich phan...)

1.1.2 Toéan dai sb

1.1.3 Xac suét théng ké

1.1.4 Phuwong phap tinh

1.1.5 Vat ly: co, nhiét, quang, dién,
tle...

1.1.6 Héa

1.1.7 Tinhoc

Y kién:

1.2. KIEN THUC KY THUAT CO'SO

1.21 Co ly thuyét : finh hoc va déng
Iwe hoe

1.2.2 Nguyén ly may

1.2.3 Strc bén vat ligu

1.24 Chitiét may

1.2.5 Co lwu chét

126 Ky thuat disn

1.2.7 Ky thuét dién tr

1.2.8 Ky thuat didu khién tir dong

129 V& ky thust, vé co khi

1.2.10Nhiét déng Iyc hoc va truyén
nhiét

1.2.11 Vétliéu hoc

1.2.12 Dung sai

Y kién:

1.3. KIEN THUC KY THUAT CHUYEN
NGANH

1.3.1 Qua trinh thiét ké - ché tao

1.3.2 Ky thuat ché tao (cdng nghé ché
tao may)

1.3.3 Trang thiét bi va cong cy hb trgr

1.3.4 Ky thuat do lvdong

1.35 T dong héa san xuét

Y kién:
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1.4. KIEN THUC hé trg khéc alb|ec o mfivv

14.1 May tinh hd trg thiét ké CAD

1.4.2 May tinh hé tro gia cong CAM

143 Ky thuat CNC

1.4.4 An toan va méi trwdrng

1.4.5 Trang bj dién — dién tr

1.4.6 Ky thuat thly e — khi nén

1.4.7 Chu nghia Méac — Lénin; Budng
18i Dang C6ng san Viét Nam; Tw twdng
Hb Chi Minh

Y kién:

Phan 2: KY NANG CHUYEN MON - TO CHAT CA NHAN

2.1. KHA NANG PHAN TICH KY THUAT
VA GIAI QUYET VAN PE a

blc|d]O

-

21 3| 4{ 510 t{ Hpm{IvViV

2.1.1 Nhan dang va xac dinh mdt vén
a8 ky thuat

2.1.2 M6 hinh héa van d&

2.1.3 Wéc lvgng va phan tich dinh tinh
van dé&

2.1.4 Phan tich céc yéu té nglu nhién

2.1.5 Kétluan vd van dé ditra

Y kién:

2.2. THYC NGHIEM VA KHAM PHA TRI

THUC alblc|d]0j1;2; 34550 1| H[HjIV|V

221 Lap gia thuyét vé& cac kha nang b e
xay ra b

2.2.2 Tim hidu thdng tin qua séch, v&
va internet

223 Khdo sét tir thiyc nghiém it

2.2.4 Kiém dinh gid thuyét da dwva ra,
va chirng minh

Y kién:

2.3. SUY NGHIMOT CACH CO HE

THONG atb|c|djo|1]2]3|4(5]0|1{ujmmv

2.3.1 Nhin tdng thé van d&

2.3.2 Xéac dinh nhitng vin dé& phét sinh
va tuong tac trong hé théng

233 Sip xép va xac dinh cac yéu t6
trong tAm

234 Phan tich wu nhugc didm va
chon gidi phép can béng

Y kién:
2.4. KY NANG VA THAIDOCANHAN la|/b|c|d

2.4.1 Chu ddng va sn sang chip nhan
i ro
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2.4.2 C6 tinh kién tri va linh hoat

2.4.3 Co kha ndng tw duy sang tao

2.4.4 C6kha n3ng tr duy danh gia

2.4.5. Kha nang nhan biét v& kha ning,
dic diém v& tinh cach va kién thirc clia
chinh minh

246. Ham tim hidu va kha ning hoc
tap subt doi

2.4.7. Biét cach quan ly ngudn lyc va
théi gian

Y kién:

2.5. CAC KY NANG VA THAI DO
CHUYEN NGHIEP

0] 1(2]314]5

2.5.1. Thé hién dao dirc nghd nghiép,
tinh trung thiee, 1am viéc co trach nhiém

252. C6 thadi do hanh x(r chuyén
nghiép

25.3. Chi dong lén ké hoach cho nghd
nghiép ctia minh

2.5.4. Lubn cdp nhat théng tin trong finh
vire ky thuat

Y kién:

Phén 3. KY NANG LAM VIEC THEO NHOM VA GIAO TIEP

3.1. LAM VIEC THEO NHOM

3.1.1. Thanh i8p nhém

3.1.2. T4 chire hoat ddng nhém

3.1.3. Phét trién nhém

3.1.4. Lanh dao nhém

3.1.5. Ky thuat lam viéc nhém

Y kién:

3.2. GIAO TIEP

3.2.1. Chién lugc giao tiép

3.2.2. Chu truc giao tiép

3.2.3. Giao tiép béing van ban

3.2.4. Giao tiép da phuong tién

3.2.5. Giao tiép db hoa

3.2.6. Thuyét trinh va ctr chi giao tiép

Y kién:

3.3. GIAO TIEP BANG NGOAI NGU’

3.3.1. Tiéng Anh

Y kién:
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Phén 4. HINH THANH Y TUONG, THIET KE, TRIEN KHAI, VA VAN HANH TRONG
BOI CANH DOANH NGHIEP VA XA HOI

4.1. BOI CANH BEN NGOAI XA HOI alblc

4.1.1 Vai trd va trach nhiém ctia ngudi
ky sw dbi v&i xa hoi

4.1.2 Nhan thirc dwge nhitng lgi ich
mang lai trong viéc &ng dyung khoa hoc
ky thuat

4.1.3 Céc quy téc clia xa hdi ddi v&i ky
thuét.

414 Kién thirc phdp ludt, lich st va
vén héa

415 Céc van d& mang tinh thoi si.

4.1.6 Phét trién vién canh toan cAu.

Y kién:

4.2. BOI CANH KINH DOANH VA
DOANH NGHIEP

421 Tén trogng sy da dang van héa
doanh nghiép

422 Chién lwgc, muc tiéu, va ké
hoach kinh doanh

423 C6 diu 6c thwong mai hoa ky
thuéat

424 Kha nang thich ¢ng trong céc
méi trwdrng lam viéc khac nhau

Y kién:

4.3. HINH THANH Y TUONG & XAY
DUNG HE THONG

4.3.1 Thiét 1ap nhirng myc tiéu va yéu
cAu cia hé théng

4.32 Xac dinh chirc néng, khai niém
va cAu tric cla hé thong

4.3.3 Md hinh héa hé théng va dam
bao muyc tiéu c6 thé dat duoc

434 Quanlydéan

Y kién:

4.4. THIET KE albjc(d]oOfl 12345101 1jmiviv

4.4.1 Quy trinh thiét ké

4.4.2 Céc giai doan qud trinh thiét ké I sb ', -
va phuong phap tiép can

4.4.3 Van dyng kién thirc trong thiét ké

4.4.4 Thiétké chuyén nganh

4.4.5 Thiét ké da linh vyc

446 Thibt ké da myc tidu

Y kién:
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4.5. TRIEN KHAI H{n]mfv
451 Lap ké hoach qua trinh trién khai

4.5.2 Quitrinh ché tao va lap rép

453 Qui trinh trién khai hé théng didu

khién

454 Tich hop phin co va phin didu

khién

455 Thir nghiém, kiém tra, thdm djnh,

chibng nhén

456 Quan ly qua trinh trién khai

Y kién:
4.6. VAN HANH o mfv

46.1 Thiét ké va téi vu hoa qua trinh
van hanh

4.6.2 Huén luydn va van hanh.

4.6.3 Céc hoat ddng hd try trong véng
ddi hé théng.

4.6.4 Caitién va phat tridn hé théng

4.6.5 XU ly sau vong ddi hé théng.

4.6.6 Quan ly van hanh

Y kién:

CHAN THANH CAM ON SU HQP TAC CUA ONG/BA!
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GIAI THICH NG(’ NGHIA

Phin 2: KY NANG CHUYEN MON - TO CHAT CA NHAN

2.1. KHA NANG PHAN TICH KY THUAT VA GIAI QUYET VAN BE
2.1.1. Nhin dang vi x4c dinh mét vin dé k¥ thuat: duwa véo cdc s6 liéu,
thong tin, hién twong dé dinh hudng phwong phdp gidi quyét vin dé
2.1.2. M6 hinh héa van d&: xdc dinh cdc gid thiét va yéu 16 dnh huong dén
méb hinh ciing nhir két qud
2.1.3. Uéc lugng va phén tich dinh tinh van d&: wdc lwong do lom, gidi han
va qui lugt cdc s6 liéu ddu vao; kiém tra su phit hop giﬁ’a chiing
2.1.4. Phan tich céc yeu t6 ngau nhién: xem xét cdc yéu t6 déu vao thay doi

ngdu nhién va xdc sudt cia né; phén tich hi¢u qua chi phi va rii ro cua cdc
gidi phdp dé dua ra quyet dinh

2.1.5. Két luén vé& vén dé dit ra: tong hop cdc két qud, phan tich su khdc bigt
trong két qua va dé xudt huomg giai quyét

2.2. THUC NGHIEM VA KHAM PHA TRI THUC

2.2.1. Lép gia thuyét vé cdc kha nang xy ra: hink thanh cdc cdu hoi quan
trong va cdc gia thuyét ciing nhw xdc dinh phuwong phdp kiém dinh va doi
chumg

2.2.2. Tim hiéu théng tin qua sdch, v& va intemet: khd ndng thu thdp thong
tin qua thu vién va internet , sdip xép va phén logi thong tin so cdp, ddnh gid
do tin cdy va hiéu qua cua thong tin va liét ké trich dén tai liéu tham khdo
2.2.3. Khdo sét tir thue nghiém: xdc dmh ndi dung va chién lupc thi nghiém,

tién hanh thi nghiém cé chii ¥ dén yéu 16 con nguoi; ghi nhén két qua do va
$0 sdnh v&i mo hinh

2.2.4. Kiém dinh gia thuyét da dua ra, va chimg minh: kiém chimg diF liéu
thong ké va nhimg giGi han cia dit ligu, dua ra cdc két lugn va nhitmg cdi
tién cé thé dat deoc trong qud trinh thuc nghiém va khdm phd tri thirc.

2.3.SUY NGHI MOT CACH CO HE THONG

2.3.1. Nhin tbng thé van dé: dar hé thong trong mot moi truong ky thudt,
doanh nghigp va xd hdi dé cé thé hidu ré duoc cdu tric cia hé théng déng
thoi xdc d_mh_ Sw twong tdc cua hé thong va moi truong ciing nhu sy twong
tdc néi tai cua né

2.3.2. Xac dinh nhitng van dé phét sinh va tuong tic trong hé théng: xdc dinh
nhimg vdn dé phu'c tap ndy sinh trong hé thong, md hinh héa hé thong dé tir
ds nhdn ra moi tuwong tdc gma cdc thanh phdn trong hé thong, sw hoat dong
va hudng phdt trién ciia hé thong
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2. 3 3. Sap xep va xdc dmh cic yeu to trong tAm: xdc dinh va phan logi cdc
yéu t6 trong hé théng nhdm tim ra yéu 16 then chot va cdch thiec dé xic Iy né.

2. 3 4. Phan tich wu nhuge diém va Chon giai phdp cin b{mg xdc dinh nhimg
yéu té xung djt trong hé thong dé chpn gzat phdp cdn bang sao cho ti uu
hodc linh hoat nhdt cho viéc phdt trién hé thong trong sudt vong doi cia né

2.4. KY NANG VA THAI BQ CA NHAN
2.4.1. Chu dong va sin siang chip nhén rili ro: nhdn ra nhu cdu va co hgi
dong thoi thdy ré tiém ndng va rii ro trong hé thong dé tuw do dé ra hanh
dong ding dén nham huwdng nhom dat két qua 16t
2.4.2. Cé tinh kién tri va linh hoat: c¢é dirc tinh twe tin, nhiét tinh voi cong
viéc; khd ndng lam viéc dic lgp dé c6 thé gidi quyét cdc cong viéc kho khdin.
C6 dirc tinh kién nhdn, biét ldng nghe va chdp nhén chi trich dé c6 thé lam
viéc voi nhém.
2.4.3. C6 kha niing tw duy sdng tao: Thé hign kha nding khdi qudt va tong hop
héa vén dé dé cé thé sdng tao theo nhiéu heomg nhu nghé thugt, khoa hoc,
cong nghé va nhdn van
2.4.4. C6 kha nang tw duy dénh gi: Biét phan tich mgt van dé mjt cdch hop
Iy theo sw phdt trién ciia nd, biét phin tich cdc dir kign dnh hudng lén van dé
dé tix d6 c6 thé phan bién lai vdn dé khi né di sai quy ludt
2.4.5. Kha ning nhan biét vé kha nang, dic diém vé tinh c4ch va kién thic
ctia chinh minh: C6 thé trinh béry diém manh diém yéu ciia minh, nhing ky
ndng, nhitmg moéi quan tém cua minh dé tir 36 c6 thé thdy kha ndng cua
minh, nhitng diém can phdi trau doi néng cao.
2.4.6. Ham tim hiéu va khé nang hoc tap sut doi: C6 kha ndng twr hoc t, tu
néng cao kién thirc, c6 cdch hoc cua riéng minh sao cho hop ly nhdt va phix
hop véi nguwoi huomg ddn.
2.4.7. Biét céch quan 1y ngudn lyc va thoi gian: Biét cdch sdp xép cong viéc
theo thir tw wu tién, biét viéc nao la quan trong nhdt dé don nguon lc cho
né.

2.5. COKY NANG VA THAI DQ CHUYEN NGHIEP
2.5.1. Thé hién dao dirc nghé nghiép, tinh trung thyc, 1am viéc c6 trich
nhiém: C6 chudn muc dao dirc cia chinh minh mgt cdch chuyén nghiép, c6
kha ndng ddm nhdn trdch nhiém va chdp nhdn thir thdch di c6 thé that bai.
2.5.2. C6 thdi d) hanh xir chuyén nghi¢p: Co that dg va cdch hanh xir mgt
cdc chuyén nghiép, phu hop voi thong 1¢ qudc té. :
2.5.3. Chu dong 1én ké hoach cho nghé nghiép ctia minh: C6 cdi nhin xa vé
twong lai cua chinh minh, c6 thé thiét Igp moi quan hé véi nhitmg chuyén gia
dé chi dong ké hoach cho minh.
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2.5.4. Ludn cdp nhit thong tin trong linh vyc ky thuat: CS kién thire vé
nhimg thanh tuu khoa hoc ky thugt mdi, cé thé phan tich sy tdc dong cua
cong nghé mdi ti ky thugt hign tgi, ¢6 thé gidi thich dwgc méi quan hé giita
chiing.

Phiin 3. KY NANG LAM VIEC THEO NHOM VA GIAO TIEP

3.1. LAM VIEC THEO NHOM
3.1.1. Thanh 1dp nhém: tdp hop nhitng cd nhén c6 cing chi huing (cé thé
chuyén mon khdc nhau) cimg thiee hign mét myc tiéu hodc cong viéc.
3.12.TH chuc hoat déng nhém: Idp ké hoach va phén cong cong viéc, nhiém
vu va quyén lgi ciia tumg thanh vién trong nhém mgt cdch cu thé, ré rang.

3.1.3. Phit trién nhém: cic chién lwgc cho sw phdn héi, dénh gid va tw dénh

gza Cic ky néing cho sw duy tri va phit trién nhém; Cdc ky ndng cho sw phdt
trién cd nhén.

3.1.4. Lanh dao nhém: glaz thich muc tiéu va nhiém vu ctia nhém quan ly
hoat dong nhém; nhén biét ning luc timg cd nhén, khai théc 16t kha ndng
timg thanh vién, biét khuyén khich va dong vién dé cdc thanh vién hoat dong
hiéu qua cao, lam gwong va gidi quyét duwge méu thudn gitra cdc thanh vién,

3.1.5. Ky thuat lam viec nhém: Lam viéc vdi cde kiém nhém khdc nhau vé
kich thuv'c vé ddc diém (lién nganh , c6 thé cd nhém khong ky thugt), vé kiéu
giao tiép (truc tiép hay qua mang..) ciing nhw ky thudt cpng tdc véi cdc
thanh vién trong nhom.

3.2. GIAO TIEP

3.2.1. Chién lugc giao tiép: wu nhugc dzem ctia cdc logi hinh giao tié, cdc
tinh huéng va déi twong giao tiép, nhu céu va dic tinh ciia nguoi nghe.

3.2 2 Cau triic giao tiép: bién ludn mot céch logzc thuyet phuc, biét chon lua
va sap xep hop Iy cdc ¥ neong, biét cdc thanh phdn cdu tgo cia cdc logi giao
tiép, lén ké hoach thuc hién viéc giao tiép mét cdch higu qua.

3.2.3. Giao tlep bang van ban: khd nding sir dung cdc logi hinh vin viét (hinh
thirc trang trong, thong thuong, bai bdo...) mot cdch dé hiéu va troi chay.
Viét diing chinh ta, ngit phdp. Pinh dang diing cdc logi vin ban.

3.2.4. Giao tiép da phuong tién: giao tiép thong qua mang internet, thu dién
1, cdc mang xa hgi truc tuyén.

3.2.5. Giao tiép dd hoa: trinh bay y twong théng qua cdc hinh énh minh hoa,
cdc so do...

3.2.6. Thuyét trinh va cir chi giao tiép: khd ndng bdo cdo trude cir tpa mot
cdch troi chay ngi dung ddy du, diing thoi gian. Tra 10i cdc cdu hoi ngin
gon va ddy du. Thdi do va cir chi giao tiép tw tin va bén linh.
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Phin 4. HINH THANH Y TUGNG, THIET KE, TRIEN KHAI, VA VAN

HANH TRONG BOI CANH DOANH NGHIEP VA XA HOI

4.1. BOI CANH BEN NGOAI XA HQI
4.1.1. Vai trd va trich nhiém cua ngudi ky su d6i v6i xa hoi: nguoi ky sw
phdi giit vai tro quan trong trong viéc thiét ké, trién khai cdc dw dn k thugt
va thue hién diing chiee ndng chuyén mon d6i v6i sw phdt trién ciia xa hoi.
4.1.2. Nhan thitc dugc nhimg 1¢i ich mang lai trong viéc img dung khoa hoc
ky thudt: ngwoi ky sw phdi hiéu ré nhitmg lpi ich mang lgi trong viéc img
dung nhiimg thanh tyu khoa hoc ky thudt vao cudc song.
4.1.3. Céc quy tic cha xa hoi d6i véi ky thuat: hiéu biét cdc qui wéc xa hji vé
nghé nghiép ky su;, sw nhin nhdn cua cgng dong véi nghé nghiép kp su,
nhiing nhin nhdn nay cé thé tdc dpng lén viéc hanh nghé ky thudt ciia nguoi
ky su (vi du qui trong hay khong thich nghé nghiép nay)
4.1.4. Kién thirc phap luat, lich sir va van héa: hiéu biét ludt phdp, ddc diém
lich sir va viin hda trong méi trweong hanh nghé, tir dé xdc dinh dugc nhimg
khé khéin hay thugin lgi khi tmg dung kj thudt vao thuc tién.
4.1.5. Céc vn @& mang tinh thii sy ndm bdt cdc van dé mang tinh thoi sw
trong xa hji lién quan dén nganh nghé ciia nguoi ky su.
4.1.6. Phét trién vi&n canh toan ciu: nhin nhdn khd nding phdt trién cong viéc
ky thudt cua minh ra toan cdu.

4.2.BOI CANH KINH DOANH VA DOANH NGHIEP

4.2.1. Ton trong su da dang van héa doanh nghiép: chdp nhdn phong cdch
lam viéc, mdi truong lam viéc, diéu kién lam viéc khdc nhau gitta cdc doanh
nghiép d@é dwa ra gidi phdp gidi quyét cong viéc ciia minh mét cdch hiéu qua
4.2.2. Chién lugc, muc tiéu, va ké hoach kinh doanh: nhdn dién chién luye,
muc tiéu va ké hoach kinh doanh cua doanh nghiép minh dang lam viéc dé
¢6 thé dua ra chién lwpc, muc tidu va ké hoach phdt trién nghé nghiép ky s
ctia minh mét cdch tuong thich va hiéu qud.
4.2.3. C6 diu 6¢ thuong mai héa ky thudt: c6 khd ndng thiét ké san phcfm ky
thudit phit hop vdi nhu cdu xa hoi, didu kién sdn xudt va kinh doanh, dong
thoi phdi cd thé gidi thigu vé nhimg ddc diém do cua san phdm cho cdc
doanh nghiép hodc tw minh 16 chirc thirong mai héa san phdm
4.2.4. Kha nang thich {mg trong cdc méi truong lam viéc khac nhau: nhdn
biét ddc diém va vin héa cua timg loai doanh nghiép dong thoi lam viéc
hiéu qua trong moi diéu kién hoan canh.

4.3. HINH THANH Y TUONG & XAY DUNG HE THONG

4.3.1. Thiét 14p nhitng muyc tiéu va yéu ciu ciia hé thong: Xdy dung muc tiéu
va nhitng rang bugc khi trién khai cdc cong viéc kp thugt
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4.3.2. Xic dinh chirc nang, khai mem vi clu tric cua hé thong dinh hinh
chirc ndng cua san pham hay hé thong kp thugt, khdi niém va cu tric ciia
san phdm hay hé thong ky thudt

4.3.3. M6 hinh héa hé thong va dam bao muc tiéu c6 thé dat duoc: mé hinh
héa hé thong k thugt va dua ra cdch muc tiéu ciia hé théng phai phix hop
Vi ndng lurc cua doanh nghiép, cia nhém thwc hién

434. Quan ly de an: xdy dung ké hoach thyec hién phai day du cdc cong vzec
bao gom cd nguon Ly va thoi gian mét cdch phi hop dé dat muc tiéu cu thé,
tién hanh t6 chirc va kiém sodt qua trinh thuc hién d6 theo ké hoach da dit
ra.

4.4. THIET KE

4.4.1. Quy trinh thiét ké: biét dirpc cdc budc trong qui trinh thzét ké

4.4.2. Cic giai doan qud trinh thiét ké v phuong phap tip can: véi tumng
bugc trong qui trinh thiét ké thi dwa ra cdc phuong phdp thiét ké, wu va
nhwpc diém dé lua chon phuong phap 16i wu

443. Van dung kién thirc trong thiét ké: kha néng tmg dung kién thire dé cé
vao trong thiét ké

4.4.4. Thiét ké chuyen nganh Vi tiung cong viéc ky thudt thi ndng luc
chuyén mon trong thiét ké rdt quan trong thé hten hiéu qua cao

4.4.5. Thiét ké da Iinh vuc: s twong thich khi két hop nhzeu thiét ké ctia timg
chuyén nganh khdc nhau c6 thé gay tuong tdc ngoat y mudn, vi thé phdi nhin
nhan viéc thiét ké da linh viee dé dua ra cdc thiét ké tir Y niém, so khdi, chi
tiét mot cdch twong thich

4.4.6. Thiét ké da muc tiéu: thiét ké dap u'ng nhiéu muc tiéu khdc nhau cia
nhzeu doi twong khdc nhau nhu: thiét ké cho khdch hang, cho nguoi san
xudt, cho nguwdi bao tri, cho ngwoi vgn hanh, ..

4.5. TRIEN KHAI

4.5.1. Lap ké hoach qui trinh trién khai: hinh dung va 1én ké hoach cho viéc
trién khai san xudt hay img dung mot cong viéc ky thuat

4.5.2. Qui trmh ché tao va lip tap: Mé ta quz trmh ché tao va qui trinh ldp
rdp cdc chi tiét co khi, céing nhur qui trinh két ndi cdc thiét bi.

4.5.3. Qui trinh trién khai hé thong diéu khién: Xay dung co so di liéu, mé ta
gidi thugt va ldp trinh diéu khién.

4.5.4. Tich hgp phan co va phén diéu khién: Tich hop cdc thanh phdn co bin
thanh mgt hé thing hoan chinh.

4.5.5. Tha ngh1em kiém tra, thAm dinh, chimg nhan ndm vimg cdc butc thir
nghtem kiém tra va dénh gid hé thong tir yéu cdu khdch hang hodc tir cdc hé
théng tiéu chudn.

4.5.6. Quan ly qud trinh trién khai: xem xét ddnh gid va bdo cdo rit kinh
nghiém cho qud trinh trién khai dé xay dung qui trinh trién khai ngéry mot
hoan thién.



228 Thiét ké va phat trién CTDT d4p (g chuin diu ra

4.6. VAN HANH
4.6.1. Thiét ké va téi wu héa qua trinh vén hanh: duwa ra dwpc cdc phuong
thirc vén hanh hiéu qud cao nhdt
4.6.2. Huén luyén va van hanh: xdy dung bai giang dong thoi hudn luyén cho
nguoi khdc sir dung hé thong hay san phdm kp thugt
4.6.3. Cic hoat dong hd trg trong vong ddi hé thong: nhitmg wdc tinh thoi
diém bdo tri bao dudng hé thing hay sdan phdm ky thudt, nhitng hieomg ddn
cho viéc bdo tri bao dwing va thay thé...
4.6.4. Cai tién va phit trién hé théng: ndng luc cdi tién va phat trién hé thong
hoat déng 16t hon
4.6.5. Xir ly sau vong doi h¢ théng: lén ké hoach xir Iy hé théng hay sdin
phdm kp thuat sau qud trinh sir dung, ddnh gid tdc dong.
4.6.6. Quan ly van hanh: wdc lugng nguoi vdn hanh hay lién quan dén viéc
vdn hanh h¢ théng hay san phdm k thugt, t6 chirc va kiém sodt viéc vén
hanh, vin ban héa qui trinh vdn hanh néu cdn



PHU LUCS5.3
CHUAN PAURA

CTDPT KY THUAT CHE TAO, CAP PO 4 (V 1.1)

Phén 1 KIEN THU’C VA LAP LUAN KY THUAT
1.1. KIEN THU’'C KHOA HQC CO BAN
1.1.1. (4.0) | Toéan gidi tich (dao ham, vi phan, tich phan, PT vi, tich phan...)
1.1.2, (3.5) | Toan daisé
1.1.3. (3.5) | Xdc suét théng ké
1.1.4. (3.5) | Phwong phép tinh
1.1.5 (3.5) | Vatly: Co, nhiét, quang, dign, tir....
1.1.6 (3.0) | Héa
1.1.7 (3.5) | Tinhoc
1.2, KIEN THU'C KY THUAT CO SO
1.2.1. (3.5) | Co ly thuyét: Tinh hoc va ddng lyc hoc
1.2.2. (4.0) | Nguyén ly may
1.2.3. (3.5) | Strc bédn vatliéu
1.2.4. (4.0) | Chitiét may
1.2.5. (3.0) | Co lwu chét
1.26. | (38.0) | Kythuatdién
1.27. | (3.0) | Ky thuatdién tor
1.28. | (3.0) | Ky thuat didu khidn ty dong
1.29. | (4.0) | Véky thuat, vé co khi
1.210. | (3.0) | Nhiét ddng lyc hoc va truyén nhiét
1.2.41. | (4.0) | vatliéuhgc
1.2.12. | (4.0) | Dung sai
1.3. KIEN THU'C KY THUAT CHUYEN NGANH
1.3.1. | (35) | Qua trinh thiét ké - ché tao
1.3.2, {4.0) | Ky thuat ché tao (cong nghé ché tao mdy)
1.3.3. (3.0) | Trang thiét bj va cong cy hd trer
1.34. (3.5) | Ky thuat do luvdng
1.3.5. {3.0) | Tw adng hoa san xuht
1.4, KIEN THU'C HO TRQ KHAC
1.4.1. (3.5) | Maéy tinh h& tre thiét ké CAD
1.4.2. (3.5) | May tinh hd tre gia cong CAM
1.43. | (3.5) | KythuatCNC
144, (3.5) | An toan va méi trwérng
1.4.5. (3.5) | Trang bj dién - dién t&r
1.46. | (3.5) | K¢ thuat thiy lyc — khi nén
1.4.7. (2.5) | Chu ngha Médc-Lénin; Budng I6i Dang Cdng san Viét Nam; Tu teéng

Hb& Chi Minh
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Phin 2

KY NANG CHUYEN MON - TO CHAT CA NHAN

2.1,

KHA NANG PHAN TICH KY THUAT VA GIAI QUYET VAN BE

2141

(4.0)

Nhan dang va xac dinh mot van d ky thuat

Xem xét dworc cac dir liéu va hién twong

Phan tich dugc cac gia thiét va khuynh hudng

Sép xép cac mirc A9 wu tién clia van dé trong béi canh céc myc tiéu
chung

M0 hinh héa van dé

Nhan dién dwoc cac gia thiét d& don gidn hoa céc hé théng

Lya chon dwec cac méd hinh y niém va djnh tinh

U'éc lwgng va phan tich dinh tinh van g

Giai thich dwgrc mlrc d9 quan trong, gidi han va khuynh heéng

X&c dinh dwec cac phép kidm tra vé tinh ddng nhét va sai sé

Gidi thich dwoc vé tinh khai quat clia cac gidi phap phan tich

Phan tich cdc yéu té nglu nhién

Gidi thich dwoc cc md hinh xac suét va théng ké cac sy kién va trinh
ty

Tinh todn dwoc chi phi — lgi ich ky thuét va phan tich rti ro

Giai thich dwgc céc bwde phan tinh ra quyét dinh

Két luan vé vén & détra

Gidi thich dwec céc l&i gidi cho bai toan dat ra

Giai thich dwoc cac két qua quan trong clia cac i gidi va dir liéu kiém
tra

Giai thich sy khac biét gitra cac két qua

2.2.

THC NGHIEM VA KHAM PHA TRI THU'C

2.2.1.

Lap gia thuyét vé cac kha ning xay ra

Xay dyng nhirng cau hdi quan trong d& xem xét

Dit ra gia thuyét dé kiém ching

Chon ra céc tiéu chuén va nhém tiéu chudn dé so sanh

2.2.2.

Tim hiéu théng tin qua tai liéu in va dién tiv

Lwa chon chién lwgc nghién cibu tai ligu

Tan dyng viéc tra clru va xac dinh théng tin bng cach st duyng cac
cong cy thu vién (tai ligu trén mang, céc co s& di liéu, cong cy tim
kiém)

Mb ta viéc sdp xép va phan loai théng tin chinh yéu

Xéac dinh chét lweng va do tin cay cla théng tin

Chi ra trich d&n v& tai liéu tham khao

2.23.

Khéo sat tir thire nghiém

Mb ta dwec qua trinh xay dwng thwc nghiém

Liét ké cac th tuc tién hanh thyc nghiém va bwdre kigm tra

Mo ta viéc do lwérng thi nghiém

Thu thap dir liéu thi nghiém

Déi chiéu di lieu thi nghiém véi nhirng mé hinh c6 sin
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224.

(3.0)

Kiém dinh gia thuyét da dwa ra, va chizng minh

Théo luén tinh hop ly clia di liéu théng ké

Gial thich cdc két luan dwoc chirng minh b&i dir lidu, cac nhu clu va
gia trj

Giai thich nhirng cdi tién c6 thé dat dwec trong qué trinh kham pha tri
the

2.3.

SUY NGHT MOT CACH CO HE THONG

23.1.

(3.4)

Nhin tdng thé van g

Xac dinh va dinh nghfa mot hé théng, sy trng x(r va céc thanh phén cla
né :

Lién hé bdi canh xa hdi, doanh nghiép, va ky thuat cla hé théng

Xzzc dinh nhivrng sy trong tac bén ngoai 1&n hé théng va trng x& clia hé
thong

232

Xac dinh nhirng vin ¢& phat sinh va twong tac trong hé théng

Ap dyng nhivng khai niém tom tét cAn thiét 4& dinh nghfa va l1ap mé
hinh hé théng

Xac dinh cdc d&c tinh van hanh va chirc niing phat sinh tir hé théng

Xé4c dinh cac diém chung quan trong gilra cac thanh phan

2.33.

S3p xép va x4c dinh céc yéu té trong tam

Xac dinh va phén loai t4t ca céc nhan té lién quan dén toan bd hé théng

Xdc djnh cac nhan té chinh

Phan tich phan bd ngudn lyc aé gidi quyét cac vén dé chinh

2.34.

Phan tich wu nhwrgc diém va chon gidi phdp céan bing

Lya chon va str dung céc phwong phap can bing nhidu yéu tb khac
nhau, gidi quyét cac mau thulin va t6i wvu héa toan bd hé théng

Mb ta céc gidi phap linh hoat so v&i céc gidi phép téi wu trong suét vong
ddi clia hé théng

24,

KY NANG VA THAI DO CA NHAN

2.4.1.

Chii ddng va sdn sang chap nhan rli ro

Khai quéat céc nhu clu va cac co hoi

Lam séng 4 céc loi didm va céc ri ro tiém néng

Pgéc thao céc phwong phap va hoach dinh thei gian cho viéc d& xwéng
de an

2.4.2.

Cé tinh kién tri va linh hoat

Thé hién sy ty tin, 1ong nhiét tinh, va niém dam mé

Thé hién tm quan trong cda 1am viéc cham chi, ¢6 cwréng dd cao va
chu y dén chi tiét

Thé hién sy thich nghi dbi véi thay dbi

Thé hién sy sdn sang va kha nang lam viéc doc 1ap

Thé hién sy sdn sang lam viéc véi ngudi khac, xem xét va chap nhan
céac quan didm khac nhau

Thé hign sy tiép nhan 1&i phé binh va nhirng phan hdi tich cyc

2.4.3.

C0 kha néng tw duy séng tao

Thé hién kha nang tdng hep va tng quat héa
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Minh hoa qua trinh phét minh

Thao lugn vai trd cla tinh sédng tao trong khoa hoc, va cong nghé

244,

Co6 kha nang tw duy déanh gid

Phan tich sy trinh bay vé& vin aé&

Lwa chon nhikng ly 1& va cac gidi phép logic

Dénh gid chirng ¢ hd trgr

X4c dinh cac quan diém, Iy thuyét va d& kién dbi nghich

Kiém tra cdc gia thuyét va két luan

2.4.5.

Nhan thirc vé kha nang, dic didm va tinh cdch va kién thirc cua chinh
minh

Mé ta cac k¥ nang, méi quan tam, diém manh, didm yéu cla ban than

Thio luan tAm quan trong ciia ca 48 séu va dd rong clia kién thirc

2.4.6.

Ham tim hidu va kha nang hoc tap subt d&i

Thé hién céc ky nang ty hoc hdi

Thao luén cach hoc cua riéng minh

24.7.

Biét cdch quan ly ngudn lyc va thei gian

Théo luan viéc sép x&p nhiém vy theo thir ty wu tién

Sép xép tAm quan trong va/hay tinh cp bach cia cac nhiém vy

2.5.

CAC KY NANG VA THAI DQ CHUYEN NGHIEP

2.5.1.

Thé hign dao dirc nghd nghiép, tinh trung thirc, lam vige 6 trach nhigm

Thé hién dugc céc tidu chudin va nguyén téc vé dao dic cla ban than

Nhan ra dwoc mau thuln gitra nhirng ménh [énh dao dirc nghd nghidp

Thé hién dugc nhan thire ring sai 1Am |a c6 thd chip nhan deorc,
nhung ban than phai c6 trach nhiém v&i sai 1dm d6

25.2.

Co6 thdi @6 hanh xtr chuyén nghiép

Théao luan dwgc phong cdch chuyén nghiép

Xééc dinh dwgc céc phong tuc quéc té va tap quan tiép xtc trong giao
tiep

2.53.

Chii adng ién ké hoach cho nghé nghiép cla ban than

Théo luan dugce thm nhin cd nhén cho twong lai clia ban than

Gidi thich dwoc viéc tao mang lwdi quan hé véi nhirng ngudi chuyén
nghiép

X4c djnh dugc hd so thanh tich cGa minh vé céc ky ning chuyén
nghiép

254.

Ludn cap nhat théng tin trong finh virc k¥ thuat

Thao luan dwgc sy tac dong tidm nang cla nhirng khém pha khoa hoc
meéi

M6 ta dwoc tac ddng xa hdi va k§ thuat clia nhirng cong nghé va phét
minh mé&i

Chi ra dwgc cac méi lign két gitra ly thuyét va thire hanh k§ thuat

Phin 3

KY NANG LAM VIEC THEO NHOM VA GIAO TIEP

3.1,

LAM VIEC THEO NHOM

3.1.1.

(3.5)

Thanh iap nhém
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Lam ro/hidu/giai thich céc giai @oan clia viéc thanh 14p nhém va vong
- dori cGa nhém

- Tém tét nhiém vy va céc quy trinh hoat ddng nhém

- Xac dinh c4c vai trd va trach nhiém clia cac thanh vién trong nhém

Gidi thich cac myc tidu, nhu clu, va d3c tinh (céch lam viéc, sy khéc
- biét vé& viin héa) clia tirng c4 nhan thanh vién trong nhém

- Lam r3 céc didm manh va diém yéu clia nhém

3.1.2. (3.5) | T chire hoat ddng nhém

- Khéi quat cac myc tiéu va cong viéc cin lam

- Dura ra ké hoach va tao didu kién cho céc cudc hop cé hidu qua

- Xdc dinh cac nguyén téc 1am viéc nhom

- Cho thi du giao tiép hiéu qua

- Bura ra sy phan hdi tich cye va higu qua

- Lap ké hoach thyrc hién mot & dn

Bura ra céc gidi phap cho céc vin dé (tinh sdng tao va dua ra quyét
- dinh)

- Cho thi dy v& theong legng va gidi quyét mau thuin

3.1.3. (3.0) | Phat trién nhém

- Lam r3 céc chién lwgc cho sy phan hdi, dénh gid, va ty danh gia

- X4c dinh céc ki niing cho sy duy trl va phat tridn nhom

- X4c dinh c4c ki nang cho sy phét trién c4 nhan trong pham vi nhém

- Gidi thich cac chién lwgre cho vigce giao tiép clia nhém

3.1.4, (3.0) | Lanh dao nhom

- Lam rd cdc myc tidu ctia nhém

- Cho thi dy quan ly quy trinh nhém

- M3 ta kha niing hwong din va cb vén

3.1.5. (3.1) | Ky thuat lam viéc nhém

- M6 ta 1am viéc trong nhidu loai nhém khéc nhau:

- Céac nhém lién nganh, bao gdm khong k§ thuat

- Nhém nhé va nhém ién

- Lam rd sy hop tdc ki thult véi cdc thanh vién trong nhém

3.2. GIAO TIEP

3.21. (3.0) | Chién Iwgc giao tiép

- Xé&c dinh céc tinh huéng giao tiép

- Gidi thich chién lwgc giao tiép

3.2.2. (2.6) | Cdu tric giao tiép

- Xéc dijnh cach giao tiép lién nganh va lién van héa

- Chu tric phii hep va cac mbi quan hé gilra céc ¥ twdng

- Béng chirng hd tr phit hop, d4ng tin cay, va chinh xéc

- Ngbn nglr mdt cach suic tich, qua quyét, chinh xdc, ré rang

3.2.3. (3.0) | Giao tiép bing vin ban

- Thire hanh viét mach lac va tréi chay
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Thye hanh viét dung chinh ta, chm cau, va nglr phap

Phan loai viét ky thuat

Gidi thich nhirng kidu viét khdc nhau (van ban chinh thirc va khéng
chinh thire, bdo céo, v.v. ...)

3.24.

Giao tiép da phwong tién

The hanh chuln bj bai thuyét trinh bing dién tir

Théo luén céc qui chudn lién quan dén viéc sir dyng thw dién tir, i
nhan, va hdi tho qua video

St dyng céc hinh thire giao tiép dién t& khac nhau (bidu db, trang
web,...)

3.2.5.

Giao tiép dd hoa

Thwe hanh vé phéc thio, va vé

Phan loai céc bang biéu, d thj, biéu @b

Phan tich cdc ban vé ky thuat

3.2.6

Thuyét trinh va ¢l chi giao tiép

Ap dung chudn bj thuyét trinh va phwong tién hd tre véi ngdn ngd,
phong céch, thei gian, va céu tric phu hep

Str dung céc phirong ti¢n giao tiép khong béng van ban hay I¢i néi (ci
chi, anh mét, tw thé)

Lwa chon tra 1&i cac cau hdi mét cach hiéu qua

3.3.

GIAO TIEP BANG NGOAI NGU

3.3.1.

(3.5)

Tiéng Anh (chuén ddu ra 450 TOEIC)

Phin 4

HINH THANH Y TWONG, THIET KE, TRIEN KHAI, VA VAN HANH
TRONG BOI CANH DOANH NGHIEP VA XA HQI

4.1.

BO! CANH BEN NGOAI XA HOI

4.1.1.

(3.0)

Vai trd va trach nhiém cla ngudi ky sw déi véi xa hoi

Khéi quat dwgc cac myc tidu va vai trd clia nganh nghé ky thuat

Lam séng t c4c trach nhiém cla ky sw d6i v&i xa hoi

(3.4)

Nhén thire dwere nhirng lei ich mang lai trong viéc wng dung khoa hoc
ky thuat

Minh hoa dwgc nhirng tdc ddng cuia ky thuét abi véi mai treerng, cac he
théng xa héi, kién thirc, va kinh té trong van héa hién dai

(3.0)

Céc quy tac clia xa hoi d6i véi ky thuat

Gidi thich dwoc vai trd clia x& hdi va cdc co quan cla né trong viéc didu
tiét ky thuat '

Lam sang t tai san tri tué dwoc tao ra, st dung, va bao vé nhu thé
nao -

Kién thirc phap luat, lich s va vin héa

Cho thi dy thd hién ban chét da dang va lich st clia xa hoi loai ngudi
cling nhwr cac truyén théng clia ho vé van hoc, triét Iy va nghé thuat

Thé hién sy hidu biét phéap lust Viét Nam

Khai quat héa cdc nghj lugn va phan tich phi hep cho viéc thao luan
ngoén ng, tw twdng, va gid tri

3.0

Cac van dé mang tinh thoi sy
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Gidi thich v& gid tri quan trong dwong thoi dbi véi chinh tri, xa hoi, phap
ly, va méi trwérng

(2.5)

Phét trién vi&n canh toan ciu

Cho thi dy nhirng diém twong ddng va khéac nhau trong céc tap quéan
clia c4c vin héa vé chinh tri, x3 hoi, kinh té, kinh doanh, va ky thuat

Cho thi dy v& cac thda wéc va lisn doanh québc té gitra cac doanh
nghiép véi nhau, va gitra cdc chinh phi véi nhau

4.2.

BOI CANH KINH DOANH VA DOANH NGHIEP

4.2.1.

(3.0)

Tén trong s\ da dang van héa doanh nghiép

Khai quat dwgc sy khéc biét trong quy trinh, vin héa, va thwéc do sy
thanh cdng trong céc van héa doanh nghiép khéc nhau:

- ¢dngty/ co quan gido dyc/ td chirc phi vy lgi/ & chire phi chinh
phua

- l&n/nhd

- Nghién ctru va phat trién / van hanh san xuét

- T;ong giai doan b&o hoda / giai doan ting trirdng / giai doan khéi
dau

- C6 cong doan lao ddng / khéng c6 céng doan lao ddng

4.2.2.

(3.0)

Chién lugre, muc tidu, va ké& hoach kinh doanh

Khai quéat dwecc str mang va quy mé cla doanh nghiép

Giai thich dwgc qua trinh cdng nghé va qua trinh nghién ctru

Dy dodn céc lién minh quan trong va méi quan hé véi nha cung &ng

Khéi quat duec cac quan hé véi cdc bén lidn quan (véi chl s& hiru,
nhén vién, khach hang, v.v...)

423.

C6 d4u 6c thwong mai héa ki thuat

Dy doan cac co héi kinh doanh ¢6 thé sir dung céng nghé

Dy doan cac cdng nghé c6 thé tao ra cac san phim, va hé théng moi

424.

Kha néng thich (ng trong cdc méi trirdng 1am viéc khac nhau

Ap dung duoc chive nang ciia quan trj

Chi ra dwge céc vai trd va trach nhiém khac nhau trong mét td chirc

Chi ra dwerc cac vai trd clia céc td chire theo chire nang va theo
chwong trinh

Xay dyng dwgc cach lam viéc hiéu qua trong pham vi cip bac va td
chire

4.3.

HINH THANH Y TUONG & XAY DUNG HE THONG

43.1.

(3.0)

Thiét 1ap nhirng muc tidu va yéu ciu cla hé théng

Dy doan dugc cdc nhu cau va co hdi clia thj treong:

- Suy doan nhu ciu khach hang

- Dy dodan dwoc cac co hdi xudt phat tir cong nghé méi hay céc nhu
clu - tiém &n

- Dy doan dwoc cac co hdi xudt phat tir céng nghé méi hay cac nhu
clu tiém &n

Dién gidi cac myc tidu va ydu chu cha hé théng

- Cho thi dy vé céch di&n dat/ thé thirc clia cac myc tidu va yéu chu




236  Thiét ké va phit trién CTDT dép tmg chuin d4u ra

- Dién gidi nhirng myc tiéu ban d3u (dya trén cac nhu clu, co hdi va
céc anh hwdng khéc)

- Giai thich khai niém do lwdng hi¢u suét clia hé théng

4.3.2.

X4&c dinh chirc néng, khai niém va cdu tric cla hé théng

Khéi quat héa céc chirc nang cin thiét clia hé théng (va céc didu kién
hoat ddng)

Phéng doan dwec murc dd cong nghé phi hep

43.3.

Mb hinh héa hé théng va d3m bao muyc tiéu cd thé dat dwec

Khai quat héa céc mé hinh pht hop vé hiéu suét ky thuat

Giai thich cac khai niém v tridn khai va van hanh

Tinh todn cdc gid trj va chi phi trong chu trinh vong ddi (thiét ké, trién
khai, vén hanh, co hdi, v.v...)

434,

Quan ly d& an

Thirc hién dwec nhirng cong viéc kidm soét chi phi, higu suét, va trinh
ty cla a& an

Nhan dién dwec cac thdri didm chuyén tiép phu hop va nhan xét

Néu ly do cho viéc wéc lwgng va phan b cac ngudn lyc

Suy doan dwgc cac rli ro va céc ya chon thay thé

Dy doén sir phat trién céc quy trinh cai tién c6 thé thiee hién dwoc

4.4,

THIET KE

441

Quy trinh thiét ké

Minh hoa céc yéu ciu cho m&i thanh phin hay bd phén dwoc rit ra tir
céc myc tiéu va yéu chu & mirc 46 he théng )

Xay dwng dwoc thiét ké ban diu

Str dyng cac nguyén mau va cac miu thir nghiém trong qua trinh phat
trién thiét ké

Xay dyng dwoc thiét ké cudi cung

Chirng minh s\ dép &ng khi yéu cu thay ddi

442,

Céc giai doan qua trinh thiét ké va phwong phap tiép can

Minh hoa céc hoat ddng trong céc giai doan clia thiét ké hé théng (y
twdng, thiét ké so bo, va thiét ké chi tiét)

Ap dung céc mé hinh qua trinh thiét ké phu hep cho céc dé an phat
trién cy thé

Xay dyng quy trinh cho cac san phdm don 18, san phdm chinh stra

4.43.

Van dyng kién thire trong thiét ké

Ap dung kién thirc k§ thuat va khoa hoc

Lién hé dwoc mbi quan hé gitra twe duy sang tao va suy xét, va giai
quyét van aé

Minh hoa viéc thu thap kién thirc thiét ké

444,

Thiét ké chuyén nganh

S{r dyng dirge nhirng ky thuat, dung cy, va quy trinh phu hep

Xay ding mé hinh héa, mé phéng, va kiém tra

4.4.5.

Thiét ké da nganh

Gidi thich duwgc sy twong tac gitra céc chuyén nganh
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Giai thich dwoc cac méi trwérng thiét ké da nganh

Gidi thich duorc thiét ké da nganh

4.4.6.

(2.5)

Thiét ké da myc tiéu

Cho thi dy qué trinh thiét ké lién quan dén:

- tinh ndng, chi phi va gid tri chu trinh vong avi

- thdm my va yéu té con nguoi

- kha n#ing bao tri, d6 tin cdy, va an toan

4.5,

TRIEN KHAI

45.1.

(3.0)

Lap ké hoach qua trinh ché tao

Khai quét héa cac myc tiéu va cdc thude do tinh ndng, chi phi, va chét
lwgng cla viéc ché tao

Khai quat héa sy trién khai cda thiét ké hé théng:

- B6 tri mat bng

- Tién trinh cong viéc

45.2.

Qui trinh ché tao va I3p rip

Minh hoa viéc ché tao céc chi tiét

Minh hoa viéc I4p rap céc chi tiét thanh nhirng két chu lon

Minh hoa dwec dung sai, d3c tinh chinh yéu, va quy trinh kiém tra dung
théng ké

45.3.

Qui trinh trién khai hé théng didu khidn

Giai thich sy chia nhd céc thanh phin & mirc 46 cao thanh cac médun
thiét ké (bao gdm thuat toan, va cu tric di liéu)

Di&n gidi dwoc thuat todn (cu tric d liéu, dong didu khién, dong dir
liéu)

Giai thich dwoc ngbn ng( 14p trinh

Di&n gidi duwgc thiét ké & cip do thdp (ma héa)

454,

Tich hep phan co va phan didu khién

Giai thich dwoc sy tich hop cla viéc tich hgp phdn mém véi bd cdm
bién, b kich hoat, va cac phan cting co khi

Giai thich dwgc chirc ndng va d9 an toan clia phin cing / phdn mém

4.5.5.

Thir nghiém, kiém tra, thdm dinh, chirng nhan

Lam sang 16 céc thi tuc kidm tra va phan tich (phin cizng so vé&i phin
mém, mrc 86 chip nhan dwec so véi mirc dd c6 chét lwong)

Lam séng té sy kidm tra tinh ndng so v&i yéu cdu clia hé théng

Lam sdng td hiéu lyc cla tinh nang so véi yéu ciu clia khach hang

4.5.6.

Quan ly qua trinh trién khai

Lam séng té ngudn cung cép, hep tac, va day chuyén cung &ng

Giai thich viéc kidm soét chi phi trong trién khai, thyc hién va tién trinh

Lam sang t6 dam bao chét lweng va an toan

4.6.

VAN HANH

4.6.1.

(2.5)

Thiét ké va téi vu héa qud trinh van hanh

Dién giai cac myc tidu va do lwéng tinh néing hoat ddng, chi phi, va gid
trj cia van hanh
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462 (2.5) | Huén luyén va van hanh

- Gidi thich viéc hun luyén 8 van hanh chuyén nghiép

- Mb phéng

- Tap lénh va chwong trinh

- Cac bwéc thye hién

- Giai thich nhu cAu dao tao cho sy van hanh clia khéch hang

- Dién gidi c4c quy trinh van hanh

46.3. (2.5) | Céac hoat ddng hd trg trong vong ddri hé théng

- Giai thich sy bao tri va hau cin

- Dién giai tinh ndng va d tin cdy cla chu trinh vong doi

- Dién giai gia trj va cac chi phi clia chu trinh vong doi

4.6.4. (2.5) | Cai tién va phét trién hé théng

- Néu Iy do v& sy cdi tién san phadm dwgc hoach dinh trwéc

- Cho thi dy céc cai tién dya trén cdc nhu cAu van hanh thyc té

Cho thi dy cac cai tién / giai phap d& x& ly cac tnreng hop bt ngey xay
- ra tir v&n hanh

4.6.5. (2.5) | X0 ly sau vong doi hé théng

- Tang két cac lya chon & dao thai

- Cho thi dy gi4 trj con lai vao cubi d&i

- Cho thi dy nhirng can nhic v& méi trwéng cho viéc dao thai

4.6.6. (2.5) | Quaniy van hanh

- Giai thich dwoc céc quan hé dbi tac va lién két

- Gidi thich sy kidém soat clia chi phi van hanh, tinh ning, va trinh ty

- Cho thi dy d3m bao chét lwgng va an toan

- Giai thich quan ly chu trinh vong doi
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KHUNG PE CUONG MON HOC,
PHQG-HCM
[Logo [Tén trwong]
truong) [Tén khoa]
[TEN MON HQC]
[Ma s6 m6n hoc]
L. Thong tin chung
Giang vién phu trach mén hoc
Tén: Hoc vi:
Dija chi co quan: S6 dién thoai co quan:
Email: Trang web

Gidng vién hd trg mén hoc (trg giang)

Tén: Hoc vi:
Dia chi co quan: S6 dién thoai co quan:
Email: Trang web

Céch lién lac véi | [néu rd c4c hinh thirc lién lac giita sinh vién va

giang vién: giangvién/trg giang)

Mén hoc
Loai mén hoc: S4 tin chi S6 gidr hoc:
+ Co ban: 0O | « Ly thuyéc: « Ly thuyét:
o Coso: Q| « Baitap: « Bai tap:
o Chuyén nganh: © | « Thyc hinh: o Thyc hinh

Noi tién hinh mdn hoc [Tén co sd, s6 phong hoc]

Thdi gian hoc [Hoc ky, Ngay hoc, tiét hoc]

Piéu ki¢n tham gia mén hoc

Mon hoc tién quyét | [Tén mén hoc, mi s6 mon hoc]

Cic yéu ciu khéc: [Céc yéu cau vé kién thirc, ky niing, thi d6 cn
c6 khi tham gia khéa hoc]
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IL Tai liéu phuc vg mén hoc

Gido trinh chinh:

[ Tén tdc gia, tén gido trinh, nha xuit ban,
nidm xuit ban]
[ Mb ta so luge vé dic diém gido trinh)

[ céch thirc sinh vién c6 thé tiép can véi gido

trinh]

Tai liéu tham khao thém:

[Tén téc gia, tén gifo trinh, nha xuat ban,
nim xuét ban]

[ Mb ta so luge vé dic diém gido trinh]

[ c4ch thirc sinh vién c6 thé tiép can véi gido
trinh]

Cic loai hoc liéu khéc:

[phén mém, co s& dir liéu, trang web)

II1. Mo t4a mon hoc

[Néu ngén gon vé dic trung ctia mdn hoc)

IV. Muc tiéu mén hgc, chuén diu ra

Mouc tiéu mén hoc
[ Néu tém tat myuc tiéu mén hoc ]

R R
Chuan dau ra

Sau khi hoan thanh khéa hoc, sinh vién c6 thé:

1. | [LO1]
2. | [LO2]
3. | [LO3]
4. | [LO4]
5. | [LOS5]

V. Kéhoach giang day chi tiét

Budi hoc N¢i dung Céch thirc thyre hién
[s4 thir ty] | [N6i dung chinh ciia budi | [ndi dung bai hoc cin chuan bj
[ngay hoc] | hoc] trudc: bai doc, bai tip]

[Phuong phép gidng day/hoc
tép 4p dung trong bubi hoc:
thuyét giang, 1am vi¢c nhém...]
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MG6 ta cic phuong phip dénh gid dugc sir dung trong khéa hoc.

Hinh thirc

S6
lwgng

N¢i dung

Thoi diém

Phén trim
diém s6

Bai tdp & nha

Bai kiém tra
tai 16p

Seminar

) O
Po an

Thao luan
nhém

Thyc tap

Thi gitra ky

Thi cubi khéa

VII.Céc quy dinh chung

Cam két ciia giang vién

~ A K se _» oA
Yéu cau d6i véi sinh vién

Quy dinh vé tham dy 16p

16p hoc

Quy dinh v& hanh vi trong

Quy dinh vé hoc vy

Cic quy dinh khic
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vi DU VE PE CUONG MON HQC,
PHQG-HCM

% DAI HOC QUOC GIA TP. HO CHf MINH
TRUONG PAI HQC KHOA HOC TU NHIEN
KHOA HOA HQC

CAC PHUONG PHAP PHAN TICH VAT LIEU
HOH546

I. Thong tin chung
Giang vién phu trich mén hoc:

Tén: NGUYEN QUOC CHINH

Chirc danh  : TS., GVC

B6 mén Héa V6 Co, P. 137,
DHKHTN

S6 dién thoai : 08-38302146

Email: nqchinh@hcmus.edu.vn

Trang web
www.hcmus.edu.vn/chemdept/

Giang vién hd trg mén hoc (trg gidng)

Tén: LE PHUC NGUYEN

Chicdanh :TS

Bd mdn Héa V6 Co, P. 137,
PHKHTN

Sé dién thoai : 08-38302146

Email: lpnguyen@hcmus.edu.vn

Trang web
www.hcmus.edu.vn/chemdept/

Cich lién lac véi gidng vién

Sinh vién c6 thé lién hé dé trao dbi cic van dé lién quan dén bai hoc qua

cic hinh thirc sau:

e Gip tryc tiép tai B mon Héa V6 Co, P. 137, PHKHTN
. Thay Chinh: Séng thir Ba, Chiéu thi Nam
. Thiy Nguyén: Sing Hai, Tu, Séu; chidu thi Ba

¢ Email

e Trao d6i trén dién dan ChemVn (www.chemvn.net) Box

PhanTichVatLieu
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Loai m6n hoc:

S4 tin chi: 3 S gior hoc:

e Co ban:
o Co so:

e Chuyén nganh:

O e Ly thuyét :2,0 e Ly thuyét : 30
O eBaitap :0,5 eBaitip :15
1| e Thyctdp :0,5 o Thyctip : 22,5

Noi tién hanh mén hec Thoi gian hoc
Ly thuyét e F 302, PHKHTN, 227 NVC Séng thir Tu, T34
Bai tdp e F 302, PHKHTN, 227 NVC S4ng thit Tu, T34
Thyc hinh o Kién tap tai : Chiéu thir Tu, T6-

. PTN Héa V6 Co, 227 NvC | T10

. Vién KHVL, 1 Mac Pinh
Chi

« Vién Déu khi

Pidu kién tham gia mén hec

Mbn hoc tién quyét | o Héa dai cuong Al

¢ Héa Dai cuong A2
e H6a V6 Co 1
¢ Hoa V6 Co 2

Céc yéu ciu khéc: e K¢ nang co ban vé sir dung mdy tinh cd nhan

¢ K¥ néng tra ciru dif liéu trén Internet

IL. Tai li¢u phuc vu mén hec

Gido trinh
chinh:

[1] Nguyén Qudc Chinh, Gido trinh nhan tich vt liéu,
PHKHTN 2010

Gido trinh dwoc soan dwea trén sy tham khao cdc tai
liéu co ban vé cdc phuong phdp vat lidu va kinh
nghiém thyc 1é cia tdc gid trong qud trinh sir dung
cdc phwong phdp phén tich vét liéu trong nghién ciru.
Cdc vi dyu minh hoa dugc xdy dung tir cdc sé liéu
nghién ciru thuc tién.

[2] C. R. Brundle, C. A. Evans, S. Wilson. Encyclopedia
of materials characterization. Butterworth-

Heinemann, 1992.
Tai ligu cung cdp kién thirc tong qudt vé nguyén lyva
ung dung cua cdc phwong phdp phén tich vit lié¢u.
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Khong bat bugc nhung khuyén khich sinh vién doc tai
liéu nay dé viea hoc kién thirc chuyén mén viea phdt
trién trinh do tiéng anh chuyén nganh

Tii liéu (1] B. D Cullity; S. R. Stock. Elements of X-Ray

tham khao Diffraction. Prentice Hall, 2001.

thém: Sdch tham khdo thudc logi xudt sdc nhdt vé nhiéu xa
tia X

[2] S. Amelinckx, D. van Dyck, L. van Landuyt, G. van
Tendeloo. Electron Microscopy — Principles and
Fundamentals. VHC, 1997
Trinh bay ré rang va dé hiéu vé nguyen lyva pham vi
tmg dung cua cdc phu'ong phdp hién vi nhu' hten vi
dién nr quét (SEM), hién vi dién tir truyén suot (TEM).

[3] P. Gabbott. Principle and Application of Thermal
Analysis. Blackwell Publishing, 2008

Cuén sdch dé doc nhdt vé phirong phdp phén tich

nhiét
Cic loai [1] X’pert HighScore Plus: Phin mém phan tich nhiéu xa
hoc liéu tia X
khéc: [2] Origin: Phin mém xir 1y s5 liéu théng ké va v& db thi
thdng dung.

III. M6 ta mon hoc

Mbén hoc gidi thiéu cic phuong phap phéan tich quan trong nhit dugc sir
dung trong qu4 trinh nghién ctru vat liéu. Cdc phuong phédp phan tich dugc
dé cap dén bao gém: nhiéu xa tia X, kinh hién vi quang hoc, kinh hién vi
dién tir, kinh hién vi diu do, quang phd tia X, phan tich nhiét. N§i dung
trinh bay trong mdi phuong phdp bao gdm: nguyén tic chung, ciu tao thiét
bi, k¥ thuat phan tich, pham vi img dung, cic yéu té anh hudng dén két qua
phén tich, phuong phdp xir 1y két qua phan tich, phuong phdp xir Iy mAu.

oA ~ rs A
IV. Muc tiéu mén hoc, chuan dau ra:
Muc tiéu mén hoc

Mb6n hoc dugc thuc hién vai muc tiéu trang bi cho SV nhiing kién thic co
ban vé cdc phuong phép phan tich xéc dinh thanh phin nguyén t6, thanh
phﬁn pha, cAu tric, va hinh théi cua vat liéu. Gitp sinh vién biét lya chon
loai phuong phép phan tich phit hop véi muc tiéu nghién ciru , xir ly miu
va xir Iy két qua phan tich d& x4c dinh tinh chét cua vat liéu
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A P
Chuan dau ra

Sau khi hoan thanh khéa hoc, sinh vién c6 thé:

1.

M6 ta dugc cic dc diém va pham vi ing dung cia cdc phuong
phdp XRD, SEM, TEM, AFM, Phan tich nhiét

Trinh biy dugc ban chit vi nguyén 1y cia céc phuong phép phan
tich vat liéu (XRD, SEM, TEM, AFM, Phan tich nhi¢t)

Xir Iy duge két qua phan tich nhu: anh SEM, anh TEM, Gnan dd

phan tich nhiét, gian d6 nhiéu xa tia X dé x4c dmh thanh phan héa
hoc, thanh phan pha, hinh thdi, cAu triic va tinh chét cua vat lidu.

Xac dinh fiuqc céc diéu kién phan tich hop 1y cho cic dbi tuong vt
liéu cu thé

Phan tich dwoc wu diém va han ché cia timg phuong phap

Str dung dugc phan mem X’pert nghscore Plus v Origin dé v& va
trinh bay dugc gian db nhi&u xa tia X va gian dd phan tich nhiét.

Thiét 1ap dugc mot quy trinh phén tich thanh phan, tinh chét va
hinh th4i cho mot d6i tugng vt liéu cy thé.

V. Ké hoach gidng day chi tiét

Khéa hoc s& gbm 10 budi hoc 1y thuyét, 5 budi bai tap, va 4 budi kién thp
trén céc thiét bj phan tich thuc té.

Céc budi hoc 1y thuyét s& tap trung phan tich nguyén 1y va ban chét clia cic
phuong phép phén tich vat liu.

Cic budi bai tap dugc thiét ké gitp sinh vién c6 thé ép dyung nhimg kién
thirc 1y thuyét vao viéc xir 1y céc sb lidu cy thé nhu phan tich gian db phan
tich nhiét, v&€ va phan tich gian dd nhiéu xa tia X...

Cic budi kién tap s& dugc thuc hién tai cdc phong thi nghiém dang sir dung
céc phuong phép phan tich trong thyc té. Tai d6 sinh vién s& dugc kién tap
qué trinh van hanh thyc té ciia céc thiét bj phan tich.

K& hoach giang day cu thé:

Budi hoc Ngi dung

Cach thire
thye hién

Chuong 1: Gié61i thi¢u chung
1.1 Tdng quan vé cic phuong phip phin |e Thuyét giang

tich vat liéu e Baidoc
1.2 Phan loai cdc nhém phuong phép trude: [1].
e Phan tich thanh phin nguyén t6 Chuong 1

e Phan tich thanh phén pha
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Bai giang 1

e Phin tich céu tric
¢ Phan tich hinh thai
e Phin tich tinh chét nhiét, tinh chit
dién, tinh chit tir
1.3 Pham vi Ung dung cia cic phuong
phép phan tich

Bai gidng 2

Bai giang 3

Chwong 2: Ngudn gbc va ban chét ciia
cic tin hi¢u dung trong phén tich vit
liéu

2.1 Céu tric 16p vo electron

e Sy phin bd cic mirc ning lrgng
trong nguyén tir 1 electron, nguyén
tir nhiéu electron

¢ Sy tuong tic spin-orbital, sy tich
muc ning lugng.

e Cich x4c dinh cic mirc ning lugng
va céc hang (Term)

e Tinh ton vij tri c4c vach phd
nguyén tir (quang Ph6 ngoai) cho
cic nguyén tir nhiéu electron.

o Tinh toin ning lugng cic vach phd
tia X dic trung (quang ph6 ndi)

2.2 Sy tuong tic cia birc xa dién tir véi
vt chét

o Mséi lién he gilta ning luo’ng birc
xa, ban chét vat liéu va thé tich
twong tac

e Cic loai tin hiéu sinh ra do sy
tuong tic cua birc xa dién tir (tia X,
dong electron) véi vit liéu

2.3 Pic trung cia cic loai tin hiéu va
pham vi Ung dung cua cic loai tin
hi¢u trong cédc phuong phdp phan
tich.

e Electron thir c4p, electron phan xa
ngugc (SEM)

¢ Tia X dic trung (EDS, WDS)

¢ Electron truyén subt (TEM)

e Electron nhiéu xa (ED)

e Tia X nhiéu xa (XRD)

¢ Huynh quang tia X (XRF)

e Thuyét giang

¢ Bai doc
trudce: [1].
Chuong 2
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o Electron Auger (AES, SAM)
¢ Photon tia X (XPS)

Bai giang 4

Chuong 3: Nhiéu xa tia X (XRD)
3.1 Ly thuyét co ban vé nhidu xa tia X,
phuong trinh Bragg
3.2 Mbi lién hé giira cAu triic tinh thé cua
vat liéu va tin hiéu phd nhidu xa tia
X
3.3 Sir dung nhiu xa tia X dé x4c dinh
thanh phin pha ciia vat liéu
 Mbéi lién hé giira vj tri, cudng d6 va
hinh dang miii nhiéu xa v6i d6 tinh
thé héa, thanh phin pha, kich
thudce hat ctia vat liéu

o Thuyét giang
¢ Sinh vién

thuyét trinh
dé tai nhém

e Bii doc

trudce: [1].
Chuong 3

Bai tip 1

Méi lién hé giira cdu tric tinh thé va vj
tri/cudong d¢ céc tin hiéu nhiéu xa tia X

B0 bai tap sb

1

Kién tép 1

M4y nhiéu xa tia X tai Vién khoa hoc vit
lidu

Bai tdp 2

Str dung cdc phin mém X’pert highScore
Plus, Origin, dé xir Iy va phan tich két qua
nhiéu xa tia X

e B bai tap sb

2

Chuong 4: Hién vi quang hoc va hién
vi dién tir truyén sudt
4.1 Nguyén tic

o Thuyét giang
¢ Sinh vién

5.5 Phuong phép xir Iy miu

4.2 Chu tao thiét bj thuyét trinh
Bai giang 5 | 4.3 Pham vi img dung dé tai nhém
4.4 Phuong phap xir I két qua phén tich | Bai doc
4.5 Phuong phip xir Iy miu truée: [1].
, Chuong 4
Kiéntap2 | Hién vi dién tir truyén sudt tai PTN vt
liéu truomg PHBK- TP HCM
Chuong 5: Hién vi dién tir quét (SEM | e Thuyét giang
+ EDS, WDS) e Sinh vién
5.1 Nguyén tic thuyét trinh
Bai giang 6 | 5.2 Céu tao thiét bj dé tai nhém
5.3 Pham vi ing dyng ¢ Bai doc
5.4 Phuong phdp xir 1y két qua phan tich | truoc: [1].
Chuong 5
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thanh phén, cu triic hinh théi cic dbi
tugng vat liéu cu thé.

Chwong 6: Hién vi dién tir dau do Thuyét giang
(STM, AFM) ) Sinh vién
Bai giang 7 | 6.1 Nguyén tac th‘uyét trinh
6.2 CAu tao thiét bj de tai nhém
6.3 Pham vi ing dung Bai doc
6.4 Phuong phap xir 1 két qua phan tich | trude: [1].
6.5 Phuong phap xir 1y miu Chuong 6
Kién tap 3 | Hién vi dién tir quét tai Vién khoa hoc vat
liéu
Chwong 7: Quang phd tia X (XPS) (3T)|e Thuyét giing
7.1 Nguyén tic Sinh vién
Bai giang 8 | 7.2 CAu tao thiét b thuyet trinh
7.3 Pham vi ung dung de tai nhém
7.4 Phuong phap xir Iy két qua phan tich Béi’ doc
7.5 Phuong phép xir Iy miu truée: [1].
Chuong 7
Bai tdp 3 | Xir Iy va phén tich dir liéu SEM, TEM, B bai tap sb
AFM dé x4c dinh hinh théi , cdu tric va 3
thanh phan nguyén t6 cua vat ligu.
Chwong 8: Phén tich nhi¢t (DTA, DSC, | Thuyét giing
TG, DTG) Sinh vién
Bai giang 9 | 8.1 Téng quan vé hiéu tng nhiét cia cic th‘uyét trinh
qud trinh héa 1y (néng chay, bay hoi, dé tai nhém
+ chuyén pha, pl}én ung vai pha khi, Bai doc
phan ung pha ran, phin huy ...) trude: [1].
.~ .. 8.2 Nguyén ly thiét bj do hi¢u img nhiét | Chwong 8
Bai giang (TG, DTA, DSC)
10 8.3 Pham vi Ung dung cia cic phuong
phédp phén tich nhi¢t
8.4 Phuong phép xir Iy két qua phan tich
8.5 Phuong phdp xir Iy méu
Kién tap 4 | Phan tich nhiét tai Vién chit déo TP. HCM
Bai tap 4 | Bai tap tdng quat vé& phuong phip phan B9 bai tap
tich vat liéu. tong quét
Baitap 5 | Phén tich cdc s6 ligu thyc té dé xdc dinh
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VI. Phwong thirc danh gia
S6 Phén
Hinh thic | | - N¢i dung Théi diém trim
ong diém sb
Bai tap 5 Diém bai tdp cia 5 Trai déutrong | 20%
buoi bai tip hoc ky, xem
ligh hoc chi
tiét
Seminar 1 Nhém 4 sinh vién Xem lich hoc 10%
nhém cung thuc hién mét chi tiet
seminar lién quan dén
céc phuong phip
phan tich vt liéu
Trinh bay trong vong
15 phat
Thi gitraky | 1 Kiép thirc tir chwong | Tuén thir 8 cha 30%
1 dén chuong 3 hoc ky
Thi cubi 1 Toan b kién thirc Tuén thi 16- 40%
khéa cua khoéa hoc 17 cia hoc ky

VII. Cac quy dinh chung

Quy dinh vé tham dy 16p hec

Sinh vién ¢6 trdch nhiém tham du ddy du cdc budi hoc. Trong truong
hop phdi nghi hoc do Iy do bdt kha khdng thi phdi cé gidy 10 chimg
minh day duva hop ly.

Sinh vién ving qud 2 budi hoc di ¢é ly do hay khéng cé 1y do déu bj
coi nhu khéng hoan thanh khéa hoc va phdi ding ky hoc lgi vao hoc ky
sau

Quy dinh vé hanh vi trong lép hoc

Khéa hoc dwgc thuc hién trén nguyén tac ton trong ngum hoc va
nguoi day. Moi hanh vi lam dnh hwdng dén qud trinh day va hoc déu
bj nghtem cdm.

Sinh vién phdi di hoc ding gio quy dinh. Sinh vién di tré qud 5 phiit
sau khi gic hoc bt ddu s€ khong dugc tham dy budi hoc.

Tuyét doi khong lam 6n, gy dnh hwomg dén nguoi khdc trong qud
trinh hoc. . .
Tuyét doi khong duwgc an, uéng, nhai keo cao su, s dung cdc thiét bj
nhu dién thoai, mdy nghe nhac trong gic hoc.

Mady tinh xdch tay, mdy tinh bang chi dwgc thuc hién vao muc dich ghi
chép bai gtang, tinh todn phuc vu bai gidng, bai tdp, tuyét ddi khong
diung vao viéc khdc.
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e Sinh vién vi pham cdc nguyén tdc trén sé bj moi ra khoi I6p va bj coi la
vdng budi hoc do.

Quy dinh vé hoc vu

e Cdc vdn dé lién quan dén xin bao luu diém, kht:e"u nai diém, chdm phiic
tra, ky lugt thi cir dugc thuc hién theo quy ché hoc vu cua truong Dai
hoc Khoa hoc tur nhién, Pai hoc Quéc gia TP. HCM
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