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Tém tit: Bai bdo trinh bay thiee trang va dé xudt giai phap ndng cao hiéu qua day hoc hoc phan “Tién tru tron, tru
bdc” theo tiéprcén CDIO tai Khoa Co khi, Truong Pai hoc Su pham Ky thudt Vinh. Trén co so phan tich dac diem nguoi
hoc va han ché trong phuwong phdp giang day hién nay, nghién ciru xay dung quy trinh to chirc day hoc theo hu’('mg tich hop
ly thuyet — thuc hanh — dy an. Ket qua cho thay phwong phap CDIO gop phan ndang cao nang luc van dung kiéen thirc, ky
nang thyc hanh va thai do hoc tdp tich cuc cua sinh vién.
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ENHANCING THE TEACHING EFFECTIVENESS OF THE COURSE
“CYLINDRICAL TURNING (STRAIGHT AND STEPPED SHAFTS)” USING THE
CDIO APPROACH AT THE FACULTY OF MECHANICAL ENGINEERING,
VINH UNIVERSITY OF TECHNOLOGY EDUCATION

Abstract: The paper presents the current situation and proposes solutions to enhance the teaching effectiveness of
the course “Cylindrical Turning (Straight and Stepped Shafts)” using the CDIO approach at the Faculty of Mechanical
Engineering, Vinh University of Technology Education. Based on an analysis of learner characteristics and the limitations

of current teaching methods, the study develops an instructional process integrating theory, practice, and project-based
learning. The results indicate that the CDIO approach contributes to improving students’ ability to apply knowledge,

practical skills, and positive learning attitudes.
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I. PAT VAN DE

Trong bdi canh toan ciu hoa va cach mang cong
nghiép 4.0, gido duc dai hoc, dac biét 1a dao tao ky
thuat, dang chuyén tir tiép can truyén thu kién thirc
sang phét trién ning luyc ngudi hoc. Chuong trinh
dao tao khong chi cung cép kién thirc chuyén mén
ma con chu trong hinh thanh tu duy, k¥ ning nghé
nghiép va kha ning thich tmg thyc tién. Trong xu
huéng @0, tiép can CDIO (Conceive — Design —
Implement — Operate) dugc xem 1a mo6 hinh tién
tién, tich hop chat ché gitra Iy thuyét va thyuc hanh.
CDIO nhan manh hoc tap qua trai nghiém toan bd
chu trinh phét trién san pham, gitip sinh vién hiéu
sau kién thic va phat trién cac k¥ ning nhu giai
quyét van dé, 1am viéc nhom va tu duy hé thong.

D6i v6i nganh Ché tao may, sy gan két giira 1y
thuyét va thuc hanh c6 vai tro then chét. Hoc phan
“Tién try tron, try bac” cung cép cac kién thue va
k¥ nang nén tang nhu nguyén 1y cat got, lwa chon
dao cu, xac dinh ché do cat va van hanh may tién,
tao tién dé cho hoc phan chuyén siu. Tuy nhién,
thuc té giang day con tdn tai han ché nhu noi dung
tach roi, phuong phap giang day thu dong, khién
sinh vién khé lién hé 1y thuyét voi thuc hanh va
han ché nang luc van dung.
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Bén canh d6, sinh vién thuong hung tha véi
thyc hanh nhung con han ché vé tu duy phan tich.
Do d6, viéc ap dung CDIO vao giang day 14 can
thiét nham tao méi truong hoc tap tich cuc, gitp
sinh vién tham gia toan dién vao qua trinh hoc,
qua d6 nang cao ning luc nghé nghiép va dap tng
yéu cau thi truong lao dong.

II. NQI DUNG NGHIEN CUU

2.1. Co s& 1y luan va thue tién

2.1.1. Tiép cdn CDIO trong dao tao kj thudt

CDIO (Conceive — Design — Implement —
Operate) 1a mo hinh dao tao dua trén chuan dau
ra, nhdn manh toan by vong doi cta san pham ky
thuat, tir hinh thanh y tuéng dén van hanh trong
thyc tién. Cach tiép can nay tich hop chit ché giita
kién thirc 1y thuyét va tng dung thuc hanh, gop
phan thu hep khoang cach giira ddo tao va yéu cau
nghé nghiép.

Qua trinh hoc tap theo CDIO dugc td churc qua
bdn giai doan: hinh thanh y tuong, thiét ké giai
phap, trién khai thuc hién va van hanh danh gia.
Thong qua dé, sinh vién dugc trai nghiém day du
quy trinh k¥ thuat, tir phan tich yéu cau dén tao ra
san pham hoan chinh. Pay 1a diém khac biét co
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ban so voi phuong phap giang day truyén thong
vbn thién vé truyén dat kién thirc.

CDIO huéng t6i phat trién toan dién ning lyc
ngudi hoc, bao gom: kién thirc chuyén mon, ky
ning ca nhan va nghé nghiép (tw duy phan bién,
giai quyét van d¢), k¥ nang 1am viéc nhom va tu
duy hé théng trong bdi canh thyc tién. Pong thoi,
phuong phap nay thuc day hoc tap tich cuc thong
qua cac hinh thirc nhu hoc theo dy én va hoc qua
trai nghiém.

béi voi dao tao ky thuat, dac biét trong linh
vuc Co khi Ché tao, CDIO c¢6 ¥ nghia quan trong
trong viéc gan két 1y thuyét voi thuc hanh, giup
sinh vién nang cao nang luc van dung kién thirc
vao giai quyét cac bai toan k¥ thuat. Tuy nhién,
viéc trién khai CDIO doi hoi sy dong b vé
chuong trinh, phuong phap giang day va co s¢ vat
chat, ciing nhu sy thay ddi vai tro cua giang vién
tir nguoi truyén dat sang ngudi huéng dan.

2.1.2. Thuc trang day hoc hoc phcfn

Tai Khoa Co khi, Truong Pai hoc Su pham K¥y
thuat Vinh, hoc phf?m “Tién tru tron, tru bac” da
duoc trién khai theo chuong trinh dao tao dinh
huéng chuan dau ra. Tuy nhién, két qua giang day
thuc té cho thdy van ton tai nhitng han ché anh
hudng truc tiép dén hiéu qua hinh thanh ning luc
nghé nghiép ctia sinh vién.

Tht nhét, ndi dung gidng day con tach roi giita
Iy thuyét va thire hanh. Céc kién thirc nhu nguyén
ly cit got, tinh toan ché do cat va lua chon dao cu
thuong dugc trinh bay doc 1ap véi qua trinh gia
cong thyc té. Didu nay 1am cho sinh vién gip khé
khin trong viéc chuyén héa kién thuc 1y thuyét
thanh hanh dong k¥ thuat cu thé, din dén tinh
trang “biét nhung khong lam duoc”. Viée thiéu
céc tinh hubng thyc tién va bai toan tich hop ciing
han ché kha ning tu duy hé thong ciia ngudi hoc.

Thi hai, phirong phdp gidng day van mang
tinh truyén thong, thién vé huéng dan thao tic
mau. Giang vién thuong thuc hién thao tac mau
trén may tién, sau do sinh vién lam theo quy trinh
c6 san. Cach tiép can nay giap dam bao an toan va
d6 chinh xéc co ban, nhung lai 1am giam co hoi dé
sinh vién tham gia vao cac hoat dong tu duy nhu
phan tich, lya chon phuong 4n cong ngh¢ hay xtr
1y sai s6. Hé qua 1 sinh vién thiéu kha ning thich
tmg khi gap cac tinh hudng k¥ thuat méi.

Tht ba, tinh chu dong trong hoc tap cua sinh
vién con han ché. Phan 16n sinh vién chua c6 thoi

quen tuy nghién cuu tai li€u, it tham gia thao luan
va chua tich cuc trong viéc dé xuét giai phap gia
cong. K¥ ndng phan tich quy trinh cong nghé —
mot nang luc cdt 16i trong dao tao co khi — con
yéu, dac biét trong viéc lya chon thong s6 va tbi
uu hda qua trinh gia cong.

Thi tw, hinh thire danh gid chiea phan anh dday
il néng liee ciia nguweoi hoe. Viée danh gia chi yéu
dwa trén két qua san pham cudi cung hodc cac
bai kiém tra 1y thuyét, trong khi chua chu trong
dén qua trinh thyc hién, kha nang giai quyét van
dé va tu duy ky thuat. Diéu nay dan dén su léch
pha gitta muyc tiéu dao tao (phat trién nang lyc) va
phuong thirc danh gia (thién vé két qua).

Téng hop cac han ché trén cho thdy mé hinh
day hoc hién tai chwa dap tmg day du yéu cau
dao tao theo dinh hudng nang luc. Pac biét, su
thiéu gan két giita 1y thuyét va thyc hanh, cing
v6i phuong phap giang day thu dong, 1a nhiing
rao can chinh trong viéc phét trién nang luc nghé
nghiép cho sinh vién. Do do, can co su ddi mai
ddng bo vé ndi dung, phuong phap va danh gia,
vay nén tiép can day hoc theo phuong phap CDIO
nham khic phuc nhiing ton tai néu trén.

2.2.Dé xuit giai phap day hoc theo tiép cin CDIO

2.2.1. Thiét ké lai ndi dung hoc phdn

Viéc thiét ké lai noi dung hoc phﬁn “Tién tru
tron, tru bac” theo tiép can CDIO can duogc thuc
hién theo huéng tich hop va gan véi thyc tién san
xuat, nham phét trién ning luc nghé nghiép cho
sinh vién thay vi chi truyén dat kién thirc roi rac.
Trong tdm ciia qua trinh nay 1a to chtrc ndi dung
hoc tdp xoay quanh cac nhi¢m vy k¥ thuat cu thé,
phan anh ding ban chét cong viéc ciia ky su co
khi trong thyc té.

Trudc hét, xdy dung bai hoc theo chudi nhiém
vu ky thudt (task-based learning) la gidi phdp cot
[6i. Thay vi phan chia nd1 dung theo tung don
vi kién thic riéng 1& (vi du: 1y thuyét cat got,
dung cu cat, ché do cét), hoc phén dugc t chire
thanh cdc nhiém vu hoan chinh nhu: gia cong
tru tron, gia cong tru bac, ti€én vai, tién ranh,...
Méi nhiém vu yéu cau sinh vién thuc hién dﬁy
du cac bude tir phan tich yéu cau ky thuat, 1ap
quy trinh gia cong dén trién khai va danh gia
san pham. Cach tiép can nay giGp hinh thanh
tu duy quy trinh va ning luc giai quyét van dg,
déng thoi tao su lién két chat ché gitra cac ndi
dung kién thirc.
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Bén canh do, tich hop ban vé chi tiét, yéu cau
ki thudt va quy trinh gia céng la yéu té quan
trong nham ndng cao tinh thyee tién ciia hoc phan.
Trong mdi bai hoc, sinh vién duoc cung cip ban
v& ky thuat cu thé kém theo cac yéu cau vé dung
sai, d6 nham bé mat va vat liéu gia cong. Trén co
s¢ do, sinh vién phai tur xay dung phuong an cong
ngh¢, bao gém lua chon dao cu, xac dinh ché do
ct va trinh ty gia cong. Viéce tich hop nay khong
chi giup sinh vién hiéu r6 mdi quan hé giira thiét
ké va ché tao ma con phat trién nang luc doc hiéu
ban v& va chuyén hoa yéu cau ky thuat thanh hanh
d6ng san xuat.

Ngoai ra, 1ong ghép cdc tinh huong thuc té
sdan xudt vao ndi dung giang day gép phan ting
cuong kha nang thich wng va tw duy linh hoat cua
sinh vién. Cac tinh hudng cé thé bao gdm: sai léch
kich thudc do rung dong, mon dao trong qua trinh
gia cong, hodc yéu cau tdi uu hoa ning suét va
chat lugng san pham. Thong qua viéc phén tich
va giai quyét cac tinh hudng nay, sinh vién khong
chi ctng ¢ kién thtrc dd hoc ma con phat trién ky
nang xir Iy vin d¢ trong diéu kién thuc té, von la
mot yéu ciu quan trong clia moi trudng san xuat
cong nghiép.

Nhu vay, viéc thiét ké lai ndi dung hoc phan
theo huéng nhiém vy — tich hop — thyc tién khong
chi giup nang cao hiéu qua tiép thu kién thirc ma
con gop phan phat trién ning luc toan dién cho
sinh vién.

2.2.2. Té chike day hoc theo quy trinh CDIO

Viée t6 chuc day hoc hoc ph?m “Tién tru tron,
tru bac” theo quy trinh CDIO dugc trién khai nhu
mot chu trinh hoc tép tich hop, trong do6 sinh vién
tham gia ddy du vao cac giai doan cua qua trinh
ky thuat thuc té. Mdi giai doan khong chi dam
nhan mot chirc nang riéng biét ma con co mbi lién
hé chat ch&, gop phan hinh thanh ning luc nghé
nghiép mot cach toan dién.

- Giai dogn 1: Conceive — Hinh thanh y twong

O giai doan nay, sinh vién dugc dit vao bdi
canh k¥ thuat cu thé thong qua ban vé& chi tiét tru
tron hodc try bac. Nhiém vu cua sinh vién la phan
tich cac yéu tb k¥ thuat nhu kich thude, dung sai,
d6 nham bé mit, vat lidu va yéu cau lam viéc ciia
chi tiét.

Hoat dong nay giup sinh vién phat trién nang
luc doc hiéu ban vé ky thuat va xac dinh van de,
v6n 1a bude khoi dau quan trong trong quy trinh

96 | Tap 32 s6 05 ki 1 (thang 05/2026)

san xuat. Pong thoi, sinh vién dugc khuyén khich
thao luan nhom dé dé xuét cac phuong an gia cong
kha thi, qua d6 hinh thanh tur duy hé théng va kha
ning ra quyét dinh ban dau.

- Giai dogn 2: Design — Thiét ké

Trén co so phan tich ¢ giai doan trude, sinh
vién tién hanh xdy dung quy trinh cong nghé gia
cong. Noi dung bao gém: lga chon dung cu cit,
xéac dinh ché do cat (téc do, lugng chay dao, chiéu
sdu cat), va thiét ké trinh tu cac budc gia cong.

Day la giai doan chuyén hoa yéu cau ky thuat
thanh giai phap cu thé, doi hoi sinh vién van dung
kién thtrc vé cong nghé ché tao, vat liéu va co hoc
cit. Thong qua d6, nang luc fw duy céng nghé va
lap ké hoach san xudt dwoc hinh thanh. Giang
vién dong vai tro dinh hudng va phan bién, giup
sinh vién hoan thién phuong an tbi wu.

- Giai doan 3: Implement — Trién khai

0 giai doan trién khai, sinh vién truc tiép thuc
hién gia cong trén may tién theo quy trinh da thiét
ké. Céac hoat dong bao gém: ga dit phéi, lap dao,
diéu chinh may va tién hanh cat got.

Trong qua trinh thyc hién, sinh vién phai theo
doi trang thai gia cong, phat hién va xtur 1y cac sai
1éch nhu rung dong, sai s6 kich thuéc hodc mon
dao. Pay la giai doan quan trong dé phat trién ky
nang thuc hanh, thao tic ky thudt va gidi quyét
van dé trong diéu kién thiee té. Viéc cho phép sinh
vién ty didu chinh thong sd giup ting tinh chi
dong va kha nang thich tng.

- Giai dogn 4: Operate — Vdn hanh

Sau khi hoan thanh gia cong, sinh vién tién
hanh kiém tra va danh gia san pham dya trén cac
tiéu chi ky thuat nhu kich thude, d§ chinh xéc
hinh hoc va d6 nham bé mit. Cac phuong phap
do kiém dugc su dung nham dam bao tinh khach
quan va chinh xac.

Quan trong hon, sinh vién duoc yéu cau phan
tich nguyén nhén sai léch (néu c6) va dé xuat cac
giai phap cai tién quy trinh. Giai doan nay gitip
phat trién nang luc ddnh gid, phan bién va cdi tién
ky thudt, dong thoi cing ¢b mdi lién hé gitra cac
giai doan trudc trong chu trinh CDIO.

2.2.3. Péi méi phwong phdp gidng day

Dé trién khai hiéu qua tiép can CDIO trong hoc
phén “Tién tru tron, tru bac”, viéc d6i méi phuong
phap giang day giir vai tro then chdt, chuyén tir
truyén thu kién thire sang td chirc hoc tap tich cuc,
ldy nguoi hoc 1am trung tdm. Cac phuwong phép
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dugc thiét ké theo hudng tich hop 1y thuyét — thyrc
hanh — trai nghiém nham phat trién ning lyc toan
dién cho sinh vién.

Trude hét, day hoc theo du an (Project-Based
Learning — PBL) dugc sir dung nhu phuong thure
chu dao, vdi cac nhi€ém vu nhu gia cong chi tiét tru
bac hoan chinh theo ban v&. Sinh vién thuc hién
day du cac bude tir phan tich, thiét ké quy trinh
dén gia cong va danh gia, qua d6 phat trién ky
nang chuyén mon, 1ap ké hoach va 1am viéc nhom.
Bén canh do, day hoc theo van dé (Problem-Based
Learning) gitp rén luyén tu duy phan tich thong
qua cdc tinh huéng ky thuat thuc té, yéu cau sinh
vién dé xuat giai phap phu hop.

Ngoai ra, hoc tap trdi nghiém dugc tang cuong
thong qua thyc hanh tai xuong, khuyén khich sinh
vién thir nghiém varatra két luan. Hoc tap nhom cling
duoc day manh nham phat trién k§ ning giao tiép va
hop tac. Dong thoi, giang vién dong vai trd hudng
dan, hd tro va phan hoi, gitp sinh vién cha dong kham
pha kién thirc. Cach tiép can nay gop phan nang cao
kha nang van dung va chét luong dao tao ky thuat.

2.2.4. B6i mdi phwong phdp danh gid

Poi méi danh gia trong dao tao ki thuat theo
tiép can CDIO can dugc trién khai theo hudng
tich hop gitra danh gid qua trinh va danh gia san
pham nham dam bao do ludng toan dién nang lyc
nguoi hoc. Panh gia qua trinh cho phép theo doi
sy tién b cua sinh vién qua cac giai doan hinh
thanh ¥ tuong, thiét ké, trién khai va van hanh,
trong khi danh gia san pham phan anh murc d6 dat
chuan dau ra thong qua cac két qua cu thé nhu md
hinh, b4o céo k¥ thuat hodc hé théng thuc nghiém.
Viée str dung rubric dong vai tro quan trong trong
viée chuan hoa tiéu chi danh gia ki nang thuc hanh,
giup tang tinh khach quan, minh bach va dg tin cay
gitta cac giang vién, dong thoi hd trg sinh vién tu
danh gia va dinh hudng cai thién nang luc. Bén
canh d6, danh gi4 nang lyc giai quyét van dé va lam
viéc nhom can duge thuc hién thong qua céc du an,
bai tap tinh hung va hoat dong hop tac, voi cac
tiéu chi nhu tu duy phan tich, kha nang sang tao,
murc d6 tham gia va ky nang phdi hop. Cach tiép
c4n nay gop phan phat trién ning luc nghé nghiép
toan dién, phu hop véi yéu cau thuc tidn va chudn
dau ra trong gido duc k¥ thuat hién dai.

1. KET LUAN

Viéc ap dung tiép can CDIO trong giang day
hoc phén “Tién tru tron, tru bac” la su chuyén

dich c6 co s¢ khoa hoc tir mo hinh dao tao dinh
hudng ndi dung sang mo hinh dao tao dinh huong
nang lyc. Xét trén phuong dién 1y ludn gido duc
ky thuat, CDIO tao ra su tuong thich chat ché
gitra chuén dau ra, hoat dong day hoc va danh gia
(constructive alignment), qua d6 dam bao nguoi
hoc khong chi “biét” ma con “lam dugc” trong
bdi canh thyc tién san xuat. Dic biét, doi véi linh
vuc Co khi Ché tao — noi tri thire gan lién véi thao
tac va quy trinh cong nghé — viée t6 chirc hoc tap
theo chu trinh Conceive — Design — Implement
— Operate gilip tai hién moi trudng nghé nghiép
ngay trong qua trinh dao tao, ttr 46 nang cao tinh
xac thuc cua hoat dong hoc tap.

V& mit thuc nghiém su pham, cach tiép can nay
g6p phan cai thién dang ké kha ning tich hop giira
Iy thuyét va thyc hanh, khic phuc tinh trang phan
manh tri thirc von ton tai trong phuong phap giang
day tmyén théng. Thong qua cac hoat dong du én,
giai quyét van dé va trai nghiém thuc hanh, sinh
vién phat trién dong thoi nang lyc chuyén mén, tu
duy hé thong, k¥ nang hop tac va kha ning thich
g — nhitng nang luc ¢t 13i trong bdi canh san
xuat thong minh va cong nghiép hién dai. Piéu
nay cho thdy CDIO khong chi nang cao hiéu qua
hoc tdp ma con gdp phan rat ngan khoang cach
giita ddo tao va nhu ciu cua thi truong lao dong.

Tuy nhién, dé trién khai hiéu qua va bén vimg
md hinh nay, can c6 cac diéu kién dam bao mang
tinh hé théng. Trude hét, ndi dung hoc phén can
dugc tai cau trac theo hudng tich hop, lién thong
va bam sat chuan dau ra, tranh tinh trang chong
chéo hodc thiéu lién két giita cic mo-dun kién
thire. Bén canh do, co s& vat chat va trang thiét
bi thye hanh phai duge dau tu dong bo nham dap
ung yéu cau to chirc cac hoat dong hoc tdp mang
tinh trai nghiém va mé phong thuc tién. Quan
trong hon, ning luc su pham cua giang vién can
dugc boi dudng theo hudng chuyén doi vai tro tir
ngudi truyén dat sang ngudi to chic, hudng dan
va phan hdi qua trinh hoc tap.

Tt nhitng phan tich trén, c¢6 thé khang dinh
rang CDIO 1a mot hudng tiép can kha thi va co
gia tri thuc tién cao trong d6i méi dao tao nganh
Co khi Ché tao. Viéc tiép tuc hoan thién mé hinh
nay khong chi gop phan nang cao chat lwong dao
tao ma con dap mg yéu cau phat trién ngudn nhan
lyc k¥ thuat trong bdi canh hoi nhap va chuyén
d6i cong nghé hién nay.
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