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DANH MUC CHU VIET TAT

Chir viét tat Chu thich

STEM Thuat ngit viét tit cta cic tr khoa hoc (Science), cong nghé
(Technology), ki thuat (Engineering) va toan hoc (Mathematics)

STEAM Thuat ngir viét tit cta cac tr khoa hoc (Science), cong nghé
(Technology), ki thuat (Engineering), nghé thuat, nhan van (Arts) va
toan hoc (Mathematics).

SECQ Social Emotional Competence Questionnaire (Bang cau hoi nang luc
cam xuc va xa hoi)

SD Standard Deviation (D 1éch chuan)

\Y; Variance (Bién thién)

SPSS Statistical Package for the Social Sciences (Phdn mém phén tich thong
ké SPSS)

UD-UTE University of Danang - University of Technology and Education (Pai

hoc Pa Nang - Truong Pai hoc Su pham K¥ thuat)




DAI HOC PA NANG CONG HOA XA HQI CHU NGHIiA VIET NAM
TRUONG PH SU PHAM KY THUAT Poc 1ap - Tu do - Hanh phic

THONG TIN KET QUA NGHIEN CU'U

1. Théng tin chung:
- M s6: T2024-06-04
- Tén dé tai: Tich hgp STEAM trong giang day mon Thyc hanh nhap mon nganh K§
thuat Diéu khién & Ty dong hoa
- Cht nhiém: Phan Thi Thanh Van
- Thanh vién tham gia: D6 Hoang Ngan Mi
- Co quan chu tri: Truong Pai hoc Su pham Ky thuat
- Thoi gian thyc hién: 1/2025 - 06/2026
2. Muc tiéu:
a. Muc tiéu chung

Dé tai huéng dén muc tiéu xay dung va trién khai tich hop STEAM trong giang day mén
Thuc hanh nhip mén nganh K§ thuat Diéu khién va Tu dong héa nham phat trién cac ky
ning mém va nang cao niang lyc chuyén mén cho sinh vién.

b. Muc tiéu cu thé

- Thiét ké tién trinh day hoc STEAM cho mon Thuc hanh nhap mén nganh Ky thuat
Diéu khién va Ty dong hoa theo hudng hoc tap dua trén du an, gém cac hoat dong: xac
dinh van dé, nghién ciru kién thirc nén, dé xuat giai phap, ché tao - thir nghiém, trinh bay
va danh gia san pham.

- Xay dung va t6 chirc cac nhiém vu thuc hanh tich hop kién thtrc dién - dién t, co khi,
1ap trinh va thiét ké, tiéu biéu nhu str dung déng hd VOM, ché tao mach in PCB, 1ap trinh
mo phong diéu khién trén Scratch va ché tao mé hinh xe diéu khién 3 banh.

- Xay dung hé théng cong cu danh gia két qua hoc tap va nang luc ngudi hoc gém phiéu
danh gi4 theo tiéu chi (Rubric), bang hoéi ning lyc cam xuc - xa hoi (SECQ), phan hoi trai

nghiém hoc tap va danh gia dong dang.
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- Khao sat, thu thap va phan tich dit li¢u trude - sau khi trién khai mo hinh trén 157 sinh
vién nim nhét nham danh gia sy thay dbi vé ning luc chuyén mon, k¥ ning mém, ning luc
cam xuc - xa hoi va mic do hai long d6i véi méi truong hoc tip STEAM.
3. Tinh mdi va sang tao:
- Pé tai chuyén bi¢t hoa mo6 hinh gido duc STEAM cho hoc phén thyc hanh nhdp moén cua
nganh Ky thuat Piéu khién va Ty dong hoa, mdt bdi canh con it dugc nghién ctru ¢ bac dai
hoc k¥ thuat tai Viét Nam.
- Piém moi ndi bat 1a két hop gido duc STEAM véi phat trién ning lyc cam xuc - xa hoi
(SEC), gitip sinh vién k¥ thuat khong chi hinh thanh k¥ nang nghé nghiép ma con phat trién
tr nhan thirc, nhan thire xa hoi, ty quan 1y, quan 1y méi quan hé va ra quyét dinh c6 trach
nhiém.
- Pé tai chuyén doi cach to chirc hoc phan tir thyc hanh theo hudng dan sin sang hoc tip
sang tao dya trén du &n va quy trinh thiét ké k¥ thuat; sinh vién gitr vai tro chu thé trong
toan bd chu trinh tir hinh thanh ¥ tuong, thiét ké, ché tao, thir nghiém, stra 131 dén trinh bay
san pham.
- Nghién ctru xay dung duoc hé théng danh gia da chiéu, két hop Rubric, bang héi SECQ,
phan hoi trai nghiém hoc tip va danh gia dong ding, qua dé do ludng ddng thoi niang luc
chuyén mon, k§ ning mém va sy tién bo ca nhan cia ngudi hoc.
- Pé tai tao ra minh ching thuc nghiém dinh lugng trén 157 sinh vién nam nhét, cho théy
mo hinh STEAM c6 tac dong tich cuc dén ca 5 thanh phﬁn nang luc cam x1uc - xa hdi véi
mitc ¥ nghia thong ké p < 0.001, dong thoi nhan duge phan hoi tich cuc vé mdi trudng hoc
tap, phuong phéap giang day va phat trién toan dién.
4. Tém tat két qua nghién ctru:

Dua trén qua trinh thiét ké, trién khai va phan tich dir li¢u thuc nghi€ém, nghién ctru da
dat duoc nhitng két qua ndi bat sau:
- Vé mat khoa hoc va chat luong dio tao: xay dung va 4p dung thanh céng mé hinh gido
duc tich hgp STEAM vao mon Thyc hanh nhap mon nganh K¥ thuat Diéu khién & Ty dong
héa. Phuong phép nay da tao ra mdt mai truong hoc thuat sang tao, gitp sinh vién nam nhét

vuot qua bd ngd ban dau dé 1am quen va ap dung hiéu qua kién thirc chuyén mén ki thuat
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vao cac dy an thuc té (nhu thiét ké mach in PCB, str dung déng hd do VOM, 12p trinh thuat
toan diéu khién trén Scratch va ché tao m6 hinh xe co khi).
- V& phat trién k¥ ning mém: dé tai da dat duoc "hiéu qua kép vira dam bao chuyén mén
vira 1a chit xtic tic manh m& gitp bdi dudng ning luc cam xuc - xi hoi (SEC). Dit liéu
thdng ké trén 157 sinh vién (v6i p < 0.001) cho thay su tién b vugt bac trén ca 5 khia canh
¢t 16i: Ty nhan thic (tang tur 3.78 1€n 4.31), Nhan thtrc xa hoi (tang tur 3.32 1én 3.96), Ty
quan 1y (tang tir 3.49 1én 4.10), Quan Iy mdi quan hé (ting tir 3.69 1én 4.16) va Ra quyét
dinh c¢6 trach nhiém (tang tir 3.70 1én 4.13).
- V& trai nghiém cua ngudi hoc: khao sat cho thiy sinh vién phan hdi rat tich cuc vé mé
hinh ndy v&i cac chi sé tin cdy cao: Tich hop STEAM cho su phat trién toan dién (Mean =
4.35/5.0), Phuong phap giang day d6i méi (Mean = 4.30/5.0) va Moi trudng hoc tap tich
cuc (Mean = 4.23/5.0). Phuong phap danh gid méi sir dung Rubric va hd so hoc tip
(Portfolio) di khuyén khich sinh vién phat huy tinh tir chii va trach nhiém cé nhén.
5. San phim:
- Sdn pham khoa hoc
San pham khoa hgc ddp #ng theo yéu cdu theo ding ky trong thuyét minh
[1] Mi Do Hoang Ngan, Thi-Thanh-Van Phan, “Fostering Social-Emotional Skills in
First-Year Students at The University of Danang - University of Technology and
Education through STEAM education approaches”, 2025 10th International
Conference on Applying New Technology in Green Buildings (ATiGB), Electronic
ISBN: 979-8-3315-9548-7, IEEE, 2025, doi: 10.1109/ATiGB66719.2025.11142116.
Link bai bao: https://ieeexplore.ieee.org/document/11142116

6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha ning ap dung:

- Két qua nghién ctru cung cp co s dé danh gid hiéu qua cua viée tich hop STEAM vao
giang day k¥ thuat, md ra co hoi ing dung cho cac chuong trinh gido duc tiép theo.

- San pham duoc nghiém thu s& duoc chuyén giao theo hinh thitc ban giao truc tiép toan bo
cho b mén Ty dong hoa, Khoa Dié€n-Dién tir, Trudng Pai hoc Su pham K¥ thuat - Pai hoc
Pa Nang dé lam tai liéu tham khao cho giang day mon Thyc hanh nhap mén nganh K¥
thuat Piéu khién va Tu dong hoa.

7. Hinh anh, so' @6 minh hoa chinh


https://ieeexplore.ieee.org/document/11142116
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Hinh 3. Pdnh gid ciia sinh vién vé trdi nghiém hoc tdp theo mé hinh STEAM.
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Mau 4. Théng tin két qua nghién ciru bang tiéng Anh

INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Integrating STEAM into the "Introduction to Practical Engineering"
course for Control and Automation Engineering.

Code number: T2024-06-04

Coordinator: Phan Thi Thanh Van

Implementing institution: University of Technology and Education — The University
of Danang.

Duration: from January 2025 to June 2026.
2. Objective(s):
a. General Objectives
- The aim of this research is to design and implement the integration of STEAM in teaching
the introductory practical course in Control and Automation Engineering, with the goal of
developing soft skills and enhancing the professional competencies of students.
b. Specific Objectives
- Design a STEAM pedagogical workflow for the course based on Project-Based Learning
(PBL), comprising activities: problem identification, background research, solution
proposal, prototyping and testing, presentation, and product evaluation.
- Develop and organize practical tasks integrating electrical-electronic, mechanical,
programming, and design knowledge, such as utilizing VOM multimeters, PCB fabrication,
Scratch-based control simulation, and 3-wheel mobile robot manufacturing.
- Establish a multi-dimensional assessment system, including Rubrics, the Social-
Emotional Competence Questionnaire (SECQ), learning experience feedback, and peer
assessment.
- Conduct pre- and post-implementation surveys on 157 freshmen to collect and analyze
data regarding changes in professional capacity, soft skills, social-emotional competence
(SEC), and satisfaction levels with the STEAM environment.



3. Creativeness and innovativeness:

- Specialized STEAM Model: Tailors the STEAM educational model specifically for

introductory practical modules in Control and Automation Engineering—a context under-

researched in technical higher education in Vietnam.

- SEC Integration: A standout innovation is the synergy between STEAM education and

Social-Emotional Competency (SEC) development, enabling engineering students to build

professional skills alongside self-awareness, social awareness, self-management,

relationship management, and responsible decision-making.

- Shift to Student-Centered PBL: Transforms the course structure from guided lab exercises

to creative PBL and the Engineering Design Process (EDP). Students act as the central

subjects throughout the entire cycle: ideation, design, manufacturing, testing,

troubleshooting, and product exhibition.

- Comprehensive Assessment Framework: Develops a multi-faceted evaluation system

combining Rubrics, SECQ, experiential feedback, and peer review to simultaneously

measure technical proficiency, soft skills, and individual student progress.

- Empirical Evidence: Provides quantitative empirical evidence from 157 freshmen,

demonstrating that the STEAM model significantly impacts all five components of social-

emotional competence with statistical significance (p < 0.001).

4. Research results:

- Based on the design, implementation, and empirical data analysis, the research achieved

the following key results:

« Scientific and Educational Quality: Successfully integrated the STEAM model
into the "Introduction to Practical Engineering™ course. This methodology fostered
a creative academic environment, assisting freshmen in bridging the gap to apply
technical expertise effectively in practical projects (PCB design, VOM
measurement, Scratch control algorithms, and mechanical vehicle prototyping).
« Soft Skills Development: Achieved a "dual-efficiency" effect, ensuring technical

rigor while acting as a catalyst for SEC. Statistical data (p < 0.001) showed
significant progress across five core dimensions:

o Self-awareness: Increased from 3.78 to 4.31.
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o Social awareness: Increased from 3.32 to 3.96.
o Self-management: Increased from 3.49 to 4.10.
o Relationship management: Increased from 3.69 to 4.16.
o Responsible decision-making: Increased from 3.70 to 4.13.

o Learner Experience: Students responded highly positively to the model with high
reliability indices: Integrated STEAM for holistic development (Mean = 4.35/5.0),
Innovative teaching methods (Mean = 4.30/5.0), and Positive learning environment
(Mean = 4.23/5.0). The assessment methods using Rubrics and Portfolios
encouraged student autonomy and personal responsibility.

5. Products:

- Scientific Outputs:

The research products meet the requirements registered in the project description:

[1]  Mi Do Hoang Ngan, Thi-Thanh-Van Phan, “Fostering Social-Emotional Skills in
First-Year Students at The University of Danang - University of Technology and Education
through STEAM education approaches”, 2025 10th International Conference on Applying
New Technology in Green Buildings (ATiGB), Electronic ISBN: 979-8-3315-9548-7,
IEEE, 2025, doi: 10.1109/ATiGB66719.2025.11142116.

Article link: https://ieeexplore.ieee.org/document/11142116

6. Effects, transfer alternatives of research results and applicability:

- The research findings provide a foundation for evaluating the efficacy of STEAM
Integration in engineering education, offering scalability for future curricula.

- Upon final approval, all project deliverables will be formally transferred to the
Department of Automation, Faculty of Electrical and Electronic Engineering, University of
Technology and Education — The University of Danang, to serve as instructional reference
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CHUONG 1: TONG QUAN VE DPE TAI

Chuong 1 trinh bay co sé hinh thanh dé tai, bao gdm tinh cép thiét, muc tiéu, d6i
tuong, pham vi va dinh hudng phuong phap nghién ctru. Noi dung chuong nhin manh
nhu ciu tich hgp STEAM vao hoc phan Thuc hanh nhap mén nganh K thuat Diéu khién
va Tu dong héa nham dép tng yéu cau dao tao ki thuat trong bdi canh méi.

1.1 Tinh c4p thiét

Viéc dua STEAM vao hoc phan Thuc hanh nhap mén nganh K¥ thuit Diéu khién
va Tu dong hoa 13 dinh hudng c6 ¥ nghia ca vé 1y luan 14n thyc tién. Pay 1a hoc phan
nhap mon, gitp sinh vién nim nhit tiép can cac nguyén 1y co ban va thao tac thuc hanh
ban dau trong linh vyc k¥ thut. Tuy nhién, cach day hoc truyén thng van con thién vé
truyén dat kién thtrc va thyc hién theo quy trinh mau, vi vay chua tao duoc nhiéu khong
gian dé sinh vién rén luyén tu duy phan bién, giao tiép k¥ thuét, hop tac nhém va xt Iy
cac tinh hudng mé. Su thiéu ving cic hoat dong lién nganh ciing lam giam co hoi dé
ngudi hoc van dung tong hop kién thirc khi giai quyét nhitng van dé k¥ thuat c6 tinh
phtrc hop.

Trong bdi canh d6, STEAM tao ra mot phuong thirc td chirc day hoc linh hoat hon,
két ndi cac thanh t6 khoa hoc, cong nghé, ki thuat, nghé thuat va toan hoc [1-4]. Théng
qua cac du 4n thuc hanh, sinh vién c6 diéu kién chuyén héa kién thtrc 1y thuyét thanh
san pham cuy thé, ddng thoi phat trién ning lwc chuyén moén, k§ ning phi ky thuat va tu
duy sang tao. Dé tai “Tich hop STEAM trong giang day mén Thuc hanh Nhip mén
nganh K§ thuit Diéu khién & Tu dong hoa” vi vay khong chi huéng dén d6i méi phuong
phap giang day, ma con goép phan nang cao muirc d6 sin sang nghé nghiép cua sinh vién,
dap mg yéu cau cia mdi truong ki thuat hién dai va nang cao chét lugng dao tao ngudn
nhan luc.

1.2. Tong quan tinh hinh nghién ciru

1.2.1. Ngoai nuwdcC

Trén thé gidi, giao duc STEAM da duoc quan tam rong rai ¢ nhiéu bac hoc, tir
gido duc pho thong dén gido duc dai hoc. Cac cong trinh qudc té thuong xem STEAM
nhu mét cach tiép can lién nganh nham phat trién tu duy séng tao, ning lyc giai quyét
van dé va cac k¥ nang phi k¥ thuat trong bdi canh cong nghiép 4.0. Nghién ctru [1] dé

Xuét chuong trinh STEAM lién nganh, nhan manh su két ndi gitra khoa hoc, cong ngh¢,
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k¥ thuat, nghé thuét va toan hoc dé gia ting twong tac giita cac linh vuc va thuc day doi
mo&i trong gido duc. Nghién ciru [2] ban luan vé tich hop STEM trong gido duc va chi ra
kha ning mé rong khi bd sung thanh t6 nghé thuat. Nghién ctru [3] thuc hién tong quan
phé binh vé STEAM, qua d6 cho thiy cach tiép cin ndy hd tro ngudi hoc phat trién tu
duy da chiéu va nang luc sang tao trong cac linh vuc cong nghiép sang tao. Ngoai ra,
nghién ciru [4] dé cap dén viéc dénh gia k¥ ning nghé nghiép trong cac nganh STEM,
Qua do nhan manh gia tri cua giao duc tich hop ddi voi hidu qua dao tao k¥ thuat va kha
ning dap tmg yéu cau thuc tién ctia ngudi hoc.

1.2.2. Trong nuwdC

O Viét Nam, cac nghién ctiru vé STEM/STEAM da budc dau ching minh gia tr
ctia md hinh nay ddi v6i d6i méi day hoc va phat trién nang luc nguoi hoc. Tuy nhién,
pham vi nghién ctru hién nay chu yéu tap trung vao gido vién, sinh vién su pham hoic
ngudi hoc & cac cdp mam non, tiéu hoc va trung hoc. Cac nghién ciru gin véi dao tao
ky thuat & bac dai hoc, dac bi¢t trong cac hoc phﬁn nhdp mon c6 tinh thyc hanh, van con
turong d6i han ché.

Trong nudc, nghién ctru [5] da khao sat 200 nguoi day thude cac truong cong lap
va ngoai cong lap tai Thanh phd H6 Chi Minh nhdm danh gia mirc d6 trién khai day hoc
STEM ciing nhu ning lwc su pham lién quan. Két qua cho thay rang viéc trién khai hiéu
qua mo6 hinh STEM doi hoi nguoi day phai s¢ hitu cac nang luc cdt 161 gdm: xac dinh
va mé hinh hoa van dé thyc tién; tich hop chinh x4c cac thanh phan kién thirc lién méon
va thiét ké chu dé day hoc theo diing quy trinh k¥ thuét. Dit liéu khao st cho thdy hon
90% ngudi day di tham gia cac khoa boi dudng vé gido duc STEM, 83% trong s6 ho
chua ting ap dung ndi dung nay vao thuc tién giang day. Ty 1¢ chénh léch 16n giira mirc
do tham gia tap huén va murc do trién khai thuc té phan anh han ché dang ké vé mirc do
tu tin nghé nghiép va mic do sin sang chuyén mon cia doi ngii ngudi day trong boi
canh hién nay.

O phuong dién phuong phap luan, nghién ciru [6] da dé xuét viéc van dung tu duy
thiét ké (TDTK) trong day hoc mén Cong nghé & bac tiéu hoc theo dinh huéng gido
duc STEAM véi 5 budc: dong cam, xac dinh van d¢, hinh thanh y tuéng, ché tao nguyén
mau va thir nghiém. Két qua thuc nghiém cho thay quy trinh tu duy thiét ké hd tro nguoi
hoc phat trién kha ning dong cam, hinh thanh y tudng va giai quyét van dé, dong thoi

d6ng thoi nang cao ning luc phdi hop nhém va tinh chii dong hoc tap.
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Mait khéc, nghién cuu [7] tap trung vao viéc tich hgp STEAM vao mon Toan tai
truong trung hoc co so. Trong nghién ciru ny, tién trinh day hoc STEAM duoc to chirc
thanh sau budc: xac dinh van dé, nghién ctru kién thirc nén, dé xuat giai phap, thiét ké
md hinh, thir nghiém va hoan thién san phim mang lai két qua nang cao himg thu hoc
tap, phat trién ning luc tu duy va sang tao clia nguoi hoc.

Bén canh cac nghién ctru vé& quy trinh day hoc, nghién ctru [8] x4c dinh cdc ning
lwc chuyén mén can thiét dé dap tmg yéu cau ciia Chuong trinh GDPT 2018 sir dung
phuong phéap Delphi hai vong v&i 25 nguoi day 6 vong 1 va 21 nguoi day ¢ vong 2, dua
trén tiéu chi dong thuan t6i thiéu 75% dé tim ra két qua cho thay chin ning luc dat dong
thuan cao, bao gém: thiét ké ké hoach bai day STEM, t6 chirc hoat dong gido duc STEM,
phat trién chuong trinh, str dung phuwong phap va phuong tién day hoc, danh gia nguoi
hoc, thiét ké ché tao san phém STEM, hudéng dan ngudi hoc lam san phém va két ni
bai hoc véi thuc tién. Dong thoi nghién ciru cing ghi nhin sy xuit hién cta nhitng kho
khin méi trong trién khai, dic biét & cac ning luc lién quan dén ché tao san pham va
gin két thyc tién. Két qua nay cung cap cin ¢t quan trong cho cong tac bdi dudng ngudi
day trong trién khai gido duc STEM ¢ trudng phd thong.

Mo rong hon vé mit Iy ludn va ban chat ciia mo hinh, nghién ctru [9] phén tich kha
ning van dung quy trinh TDTK d¢é trién khai hiéu qua gido duc STEAM trong bdi canh
phé théng Viét Nam, dic biét lam rd cach hiéu dung vé yéu t6 nghé thuat khai phong
trong chit “A” caia STEAM. Nghién ciru cho ring “A” khong chi 1a 4m nhac hay mi
thuat ma 1 ning luc sang tao, tu duy tu do va kha ning giai quyét vin dé gin voi cong
ddng, dé xuat quy trinh TDTK 5 budc duge diéu chinh tir mé hinh Stanford dé phu hop
v6i diéu kién day hoc trong nudce. Quy trinh ndy mang tinh lién nganh, két hop tu duy
truc giac va tu duy phan tich thong qua tu duy mé va tu duy déng, déng thoi nhan manh
gia tri nhan vin cia giao duc qua budc dong cam. Nghién ctru két luan TDTK 13 cong
cu su pham hiéu qua dé phat huy ning luc sang tao, nang luc giai quyét van dé va két
nbi kién thirc lién mon trong gido duc STEAM, pht hop v6i dinh hudng phat trién nang
luc ctia Chuong trinh GDPT 2018.

Hudng dén d6i tuong dio tao ngudn nhén lyc ké can, nghién ctru [10] dé xuat mot
khung ning luc gido duc STEAM danh cho sinh vién nganh gido duc mam non, nhim
dap tmg yéu cau doi mai trong bdi canh CMCN 4.0 va bo sung tiéu chi danh gia cho

ngudi day mam non. Nghién ctru cho thiy rang cac chuwong trinh dao tao hién nay chua
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tich hop dy du ndi dung STEAM va thiéu tiéu chuan ning luc twong tng. Khung ning
lyc dugc xay dung dya trén phan tich tai licu va y kién céc chuyén gia, xadc dinh STEAM
phu hop dic biét v6i su phat trién thAm my cta tré nho. Két qua 1a mot khung gdm nam
nhém ning lyc: pham chat nghé nghiép trong t6 chic hoat dong STEAM; kién thirc va
ki ndng td chire hoat dong; nang luc lap ké hoach gidao duc STEAM theo nam hoc; ndng
lyc danh gia su tién bo cua tré va nang luc xay dung moi truong gido duc STEAM an
toan, than thién. Khung niang luc hudng téi viéc gitp sinh vién mam non c6 du kha ning
phat trién tu duy va sang tao cua tré théng qua cac hoat dong tich hop STEAM.

Song song v&i d6, bai tham luan [11] trinh bay téng quan vé gido duc
STEM/STEAM, tir lich st hinh thanh dén chién lugc trién khai trong h¢ théng K-12 cua
My¥. Gido duc STEM dugc xem la dong luc kinh té, gén v&i nhu cau nhan luc chit lugng
cao trong bdi canh cong nghiép 4.0; d& cap dén kinh nghiém trién khai tai My tap trung
vao day hoc trai nghiém, xac dinh muc ti€u theo chuian NGSS, khai thac tinh huéng thuc
té va to chirc du 4n hoc tip. Quy trinh 5E va quy trinh thiét ké k§ thuat duoc st dung dé
hinh thanh tu duy khoa hoc va ning luc giai quyét van dé. Tai liéu ciing nhan manh vai
tro cua h¢ sinh thai hoc tap STEM va su sang tao cua nguoi day trong viéc duy tri tinh
lién tuc va hi¢u qua cua giao duc STEAM.

Tt nhiing phan tich trén, viéc nghién ctru phuong thuce tich hop STEM/STEAM
trong gido duc dai hoc k¥ thuat 13 can thiét. Cach tiép cin nay gop phan thuc ddy sang
tao, rén luyén tu duy giai quyét van dé, nang cao k¥ ning 1am viéc nhom va hinh thanh
nang luc thich tng cho sinh vién trong thé ky XXI.

1.3. Muc tiéu dé tai

Thiét ké va trién khai tich hop STEAM trong giang day moén Thuc hanh nhap
mon nganh K¥ thuat Diéu khién va Tu dong hoa nham dong thdi nang cao ning lyc
chuyén mon va phat trién cac k¥ nang phi k¥ thuat cho sinh vién.
1.4. Pdi twong, pham vi nghién ciru

a. Pbi tuong nghién ciru

Sinh vién nim nhat nganh Cong nghé k¥ thuat diéu khién va Tu dong hoa,
Trudng Pai hoc Su pham K§ thuat — Pai hoc Pa Nang.

b. Pham vi nghién ctru

Moén Thuc hanh nhap mén nganh K¥ thuat Piéu khién & Ty dong hoa tai truong
Dai hoc Su pham K§ thuat — Pai hoc Pa Nang.
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1.5. Cach tiép can, phwong phap nghién ciru
1.5.1. Céch tiép can

- Nghién ciru, phan tich va tong hop cac phuong phap tich hop STEAM trong
giang day mon Thyc hanh nhap mén nganh Ky thuat Diéu khién & Ty dong hoa.

- Thiét ké bai giang mon Thuc hanh nhap mén nganh K§ thuat Didu khién & Ty
dong hoa theo hudng tich hop.
1.5.2. Phwong phap nghién cuu

- Phuong phép dinh lugng: thu thap dir li€u, phan tich dit li¢u khao sat.

- Phuong phép thuc nghiém khoa hoc: ap dung cho cdc nhém sinh vién.

1.6. Két luan chwong 1

Trong bdi canh gido duc dai hoc dang chuyén manh sang dinh huéng phat trién
nang lyc, viéc thay thé din mo hinh truyén thy mét chiéu bang cac phuong phap tich
hop va lién nganh nhu STEAM Ia xu hudng phu hop. Pinh huéng nay gitp nang cao
chét luong dao tao, déng thoi ho tro nguoi hoc phat trién toan dién ca kién thuc, k¥ nang
va thai do nghé nghiép.

Téng quan cac nghién ctru trong va ngoai nude cho thdy STEAM c6 tac dong tich
cuc dén tu duy sang tao, nang luc giai quyét van dé va ky ning phi ky thuat cia ngudi
hoc. Du vay, tai Viét Nam, viéc trién khai STEAM trong dao tao k¥ thuat dai hoc van
chua dugc nghién ctru sau, dac biét ddi véi hoc phﬁn thuc hanh nhap moén. Khoang tréng
nay cho thiy can c6 cac nghién ctru thuc nghiém phu hop véi bdi canh dao tao ki thuat
trong nudc.

Trén nén tang d6, dé tai xac dinh rd muc tiéu nghién ciru, dbi twong khao sat, pham
vi trién khai va phuong phéap thuc hién. Viéc lya chon sinh vién nim nhat nganh K§
thuat Piéu khién va Ty dong hoa cung hoc phan nhap mon giup bao dam tinh kha thi,
dong thoi lam ndi bat y nghia thuc tién ctia m6 hinh STEAM trong giai doan dau hinh
thanh nang luc nghé nghiép.

Cac ndi dung cua chuong 1 13 co s dé trién khai cac budc nghién ctu tiép theo,
dic biét 1a thiét ké mo hinh day hoc tich hop STEAM, t6 chirc thuc nghiém su pham va

danh gia hi€u qua cua mo hinh trong dicu kién dao tao cu thé.
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CHUONG 2: TICH HQP STEAM TRONG GIANG DAY MON THYC HANH
NHAP MON NGANH KY THUAT PIEU KHIEN & TU PONG HOA

Chuong 2 hé thdng hoa cac khai niém, nguyén tic va quy trinh thiét ké bai day
theo dinh huéng STEM/STEAM. Trong tam ctuia chuong 1a xay dung co s& phuong phap
luan cho viéc d6i méi day hoc, chuyén tur tiép nhén kién thuc thu dong sang td chire hoat
dong hoc tap phat trién nang luc, qua d6 gitip ngudi hoc hinh thanh nén tang ki thuat va
kha nang thich tng v&1 moi truong cong nghiép hién dai.

2.1. Mt s6 khai niém vé gido duc STEM/STEAM
2.1.1. Thuat ngir STEM

STEM 1a khai niém duogc hinh thanh tir cac thanh té khoa hoc (Science), cong nghé
(Technology), ki thudt (Engineering) va toan hoc (Mathematics) [12]. Thuat nglt nay
bit dau duoc str dung phd bién tir thap nién 1990 trong cac vin ban ngan sach nghién
ctru tai My va duoc Téng théng Obama nhin manh vao nim 2009 nhu mot chién luge
gido duc va d6i mai sang tao cdt 15i.

Theo dinh huéng ciia Chuong trinh gido duc phd thong 2018, gido duc STEM duoc
hiéu 12 mé hinh day hoc lién nganh, 1am mo ranh gi6i gitra cac mon hoc riéng 1é, nhan
manh viéc van dung tri thirc vao giai quyét van dé thuc tién trong nhiing bdi canh cu
thé.

2.1.2. Thuat ngir STEAM

STEAM la thuat nglt mé rong cua STEM, tich hop thém nghé thuat, nhan van,
nham khuyén khich tu duy sing tao va ning cao kha ning thim my.

STEAM c6 thé xem 1a sy m& rong c6 chu dich khi tich hop thém yéu tb ngh¢ thuat
va nhén vin (Arts) vao cdu tric STEM. Trong linh vuc Cong nghé K¥ thuat Diéu khién
va Ty dong hoa, yéu té “Arts” khong chi dimg lai & yéu t6 thAm m¥, ma ma con bao
ham tu duy thiét ké (Design Thinking), kha nang giao tiép va sang tao dot pha. Sy bd
sung nay gitp hoan thién cong ning san pham va gia tang gia tri nhan vian cho cac giai
phép k¥ thuat.

2.1.3. Cau tric cac thanh phan trong gido duc STEAM

a. Khoa hoc

Trong nglr cdnh STEM, khoa hoc [12] chu yéu duoc hiéu 1a khoa hoc tu nhién, 1a
mot nhanh cua khoa hoc, huéng dén viéc nhan dién, mo ta, giai thich va du bao vé cac
su vat, hién tugng va quy luat tu nhién, dua trén nhitng béng chung 6 rang c6 dugc tu

quan sat va thyc nghiém.
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Khoa hoc tu nhién c6 thé dugc chia thanh bdn linh vuc gém vat 1i (physics), hoa
hoc (chemistry), thién vin hoc (astronomy) va khoa hoc Trai it (earth science) va sinh
hoc (biology).

b. K7 thuat

Ki thuét [12] 1a linh vuc van dung céc thanh tyu cta toan hoc, khoa hoc tu nhién
dé giai quyét cac van dé thuc tién, dap Gmg nhu cau cta cudc sdng. Két qua cta nghién
ctru ki thuat gop phan tao ra cac giai phap, san pham, céng nghé méi.

c. Cong nghé

Cong nghé [12] duoc hiéu 13 hé thong tri thire vé quy trinh va ki thuat dung dé ché
bién vat liéu va xtr Iy thong tin.

d. Ngh¢ thuat

Trong bdi canh STEAM, nghé thuét [1-3] khong bi gidi han & hoi hoa hay 4m
nhac, ma bao gém ca ngh¢ thuat ngoén ngir, nghé thuat nhan van, thiét ké va cac ky nang
sadng tao. Vai tro cua thanh to ngh¢ thuat thé hién & céc phuong dién sau:

- Tu duy thiét ké (Design Thinking): Str dung thAm my va sy sang tao dé ti uu
hoa cong ning va hinh thirc cua cc san pham k¥ thuét.

- Sang tao va d6i méi: Khuyén khich sinh vién tim toi cac giai phap doc déo, khong
may moc khi giai quyét cac van dé ky thuat phirc tap.

- K¥ ning mém va nhan vin: Phat trién kha ning thiu cam, giao tiép va trinh bay
¥y tuéng mot cach 16i cudn, 1am cho giai phap k¥ thuat gan giii hon v6i nhu cau con
ngudi va cé gia tri g dung cao hon.

e. Toan hoc

Toan hoc [12] 1a linh vuc nghién ctru ¢6 tinh triru tugng vé cu tric, trat tu va quan
hé, dugc phat trién tir cac thuc hanh co ban nhu dém, do luong va mo ta hinh dang cua
cac vat thé.

Trong STEAM, toan hoc giit vai trd nhu ngon ngit va céng cu dé tinh toan, mo
hinh héa va kiém ching cac gia thuyét khoa hoc ciing nhu thiét ké k¥ thuat.

Vi du : Ung dung gido duc STEAM trong thiét ké, thuc hanh va van hanh mé hinh
xe dua diéu khién trong mon thyc hanh nhap mon nganh K§ thuét diéu khién va Tu dong
hoa.

- Khoa hoc: tmg dung cac nguyén 1y vat 1y va héa hoc vao thuc té:
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« Vat Iy va co hoc: phai tinh toan trong tAm ctia xe sao cho cin bang déu 2 bén va
khong d¢ nang vé phia trude, giup banh xe tu lya d& dang d6i hudng. Viéc diéu khién
hudng di ctia xe dwa trén nguyén Iy dong hoc cia banh xe chu dong (tién, I, ré thong
gua chénh l1éch tdc d6 hodc dao chiéu quay cua dong co).

e Dién hoc: 4p dung nguyén 1y do luong dong dién, dién ap (AC/DC) va dién tréd
thong qua viéc sir dung dong hd van ning VOM.

« Hoa hoc: trong qué trinh ché tao mach in (PCB), qua trinh 4n mon déng duoc
thuc hién bang phan tmg héa hoc thong qua viée st dung dung dich FeCl3 pha véi nudce
néng. Hodc viée sir dung dung méi aceton (xing thom) dé tay rira 16p muec in.

- Cong nghé: duge ap dung trong ca phan cimg va phan mém:

o Cong nghé phan cimg: tng dung nguyén Iy mach cau H sir dung ro-le dé dao
chiéu dong co. Sir dung cac cong cu k¥ thuat nhu moé han chi, may khoan cAm tay dé
gia cong bo mach.

o Cong nghé phan mém: 4p dung coéng nghé 1ap trinh thong qua phan mém Scratch
tryc tuyén dé xay dung ban mo phong truc quan cho dy 4n. Sinh vién 1ap trinh cac khdi
1énh dé diéu khién xe trén may tinh bang ban phim (cac phim I, W, S, K), gia lap thao
tac tuong ty nhu nut nhén thuc té.

- K¥ thuat: quy trinh k¥ thuat 13 cdt 161 cta bai thyc hanh, doi hoi su lip rap, ché
tao theo dung quy trinh:

o Thiét ké va lp rap co khi: ché tao khung xe tir vat liéu fomex, dam bao kich
thudce lip rap 2 dong co, banh xe chii dong, banh tir lya va hop pin.

« Ché tao mach dién: thyc hién quy trinh 6 budc lam mach in (PCB) chuyén nghiép:
cit phip ddng, Gi chuyén nhiét muc in, rira gidy, ngdm héa chat an mon, 1am sach muc
va khoan 19.

« Dau nbi va kiém tra: ky thuat di day tin hi¢u, dau ndi cac nat nhan véi mach ro-
le va nguén. St dung dong hd VOM dé kiém tra sy thong mach, cach dién va dién ap
dé dam bao hé théng van hanh an toan trudc khi chay thir.

- Nghé thuat (Arts) yéu t6 nghé thuat dong vai trd tao nén sy sang tao, thim my va
tryc quan cho san pham:

« Thiét ké mo hinh thuc: khung xe khong chi can dung k¥ thuat ma con phai dam
bao yéu t6 tham my, ty 1é can d6i. Sinh vién phai v& ban thiét ké khung xe theo ty 18 1:1

chi tiét.
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o Thiét ké d6 hoa trén Scratch: st dung cong cu Paint Editor dé tu vé giao di¢n xe
diéu khién (nhan vat/sprite) voi cac trang thai chuyén dong khac nhau, va tu thiét ké
phong nén (backdrop) dudng dua véi cac viing mau sic mang tinh chién thuat.

- Toan hoc: ing dung mat thiét dé tinh toan do luong va thiét 1ap logic diéu khién:

e Do luong va tinh toan: doc va tinh toan cac chi s6 trén déng hd VOM, vi du nhan
gia tri thang do (nhan x100, x10) dé ra duoc tri s6 dién trd, hodc tinh ty 1¢ khi do dién
ap.

« Kich thudc va hinh hoc: thiét ké xe véi kich thudc phu hop véi dudng dua rong
20cm va ¢ nhiéu khac cua 90 do.

e Toan hoc trong 18p trinh: 14p trinh toa dd (X, y), tinh todn goc quay cua xe trén
Scratch. Bac biét, toan phan sb duoc su dung dé 1ap trinh gidm tde do (chia 2, chia 4,
chia 8) dua trén vi¢c xe cham vao cac vung mau khac nhau trén duong dua gia lap.

Tom lai, hoat dong hoc tap va thuc hanh ché tao xe diéu khién co ban, giip sinh
vién rén luyén tu duy lién mon, chuyén hoa cac ndi dung 1y thuyét triru twong cua dién
- dién ttr, 1ap trinh va co khi thanh mot san pham c6 thé twong tac va van hanh thuc té.
2.1.4. Poi chiéu cac hé théng giao duc hién dai va kha ning thich ing trong dao tao
k¥ thuat

Su d6i chiéu cac hé théng giao duc hién dai dugc thuc hi¢n dya trén ba tru cot
chinh nhdm dam bao tinh logic va khoa hoc:

o Cin ctr ly thuyét hé théng: phan tich sau cac yéu té cdu thanh nhw ngudn gbe lich
str, triét Iy gido duc cbt 184, cach tiép can su pham, vai tro ciia ngudi day (tir nguoi
truyén thy sang ngudi huéng dan) va thiét ké méi trudng hoc tap.

« Can ctr vao tinh tmg dung thuc tién: xem xét kha niang van dung cac phuong phap
nay vao viéc giai quyét cac bai toan thuc té, dac biét 1a trong viéc rén luyén tay
nghé va k¥ ning thuc hanh chuyén sau.

e (Can ctr vao dinh huong nghién ctru: dac biét 1a viéc tich hop cac thanh t6 méi
nhu Ning lyc cam xtic xa hoi (SEL) vao quy trinh thiét ké k¥ thuat (EDP) trong
cac mon hoc chuyén nganh nhu May dién hay Ty dong hoa.

Lap bang 2.1 thuc hién so sanh 7 phuong phap gido duc hién dai va pho bién nhat
trén thé gigi hién nay déng thoi danh gia kha ning thich ing trong dio tao k¥ thuat.
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Béang 2.1: Bang ddi chiéu cac hé théng gido duc hi¢n dai va kha ndng thich Ung trong dao tao k¥ thuét.

Tiéu REGGIO
] STEM/STEAM MONTESSORI | STEINER | HIGHSCOPE | SHICHIDA | GLENN DOMAN
chi EMILIA
- Péu 1a cac phuong phap hién dai, phd bién trén thé gioi.
Sw - LAy nguoi hoc 1am trung tAm cta qua trinh day hoc.
giéng - Khuyén khich nguoi hoc tu 1ap, tu thyc hanh, trdi nghi¢ém va sang tao.
nhau - Chuong trinh thiét ké phu hop véi ning luc ngudi hoc, huéng dén khai pha ti da tiém ning.
- DBé cao phat trién toan dién (tu duy, sang tao, tri théng minh, k¥ ning xa hoi).
Y, Loris . _ . Nhat Ban,
. _ Y, Maria Ao, Rudolf .
Nguon | Hoa Ky (NSF), Malaguzzi _ _ My va Chau GS Makoto My, bac si vat 1y tri
, . Montessori Steiner _ o |
goc nam 2001. phat trién nadm Au. Shichida (thé | liéu Glenn Doman.
(1870-1952). sang lap.

1963.

ky XX).
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Tap trung
. vao hoat _ Nuo6i dudng ,
Tich hop 5 linh Phat trién dua | Hoc tip thong Dua trén nghién . Ung dung kha nang
, dong sang tdm hon, kich
Triet | vuc: Khoa hoc, trén sy thich qua thyc hanh _ curu cua Jean _ "chup anh nguyén
) ) , tao, vui _ . hoat 5 giac ‘
ly/Pac | Cong nghé, K¥ tha trong quéa | cudc song; Cam _ | Piaget va John mang" ctiia ndo phai
A choi ngoai . quan va kha .,
trung | thuat, Nghé thuat, | trinh hoc tép, quan; Ngon ngfr; _ Dewey vé su ., dé tiép nhan thong
o tro1, hoa ndng tiép thy |
Toan hoc. vui choi. Toén; Vén hoa. _ chu dong. | tin nhanh.
minh véi cuia ndo phai.
thién nhién.
Hoc tap dua 7 nam dau
trén du an, Str dung gido cu | doi la vui Hoat dong dinh | Hoat dong Str dung bg thé
] Hoc qua dy 4n va _ o _ _ _
Cach ) , | nguoi hoc thu | chuyén biét, choi; hoat | hudng va trai thuc hanh, Flashcard (chir cai,
, nhiém vu thuc té . ) ) ) , ) ) s
tiép , . nhan kién thic | nguoi hoc tu phat | dong 1ap di | nghiém thyc t€; | trai nghiém con s0) dé tang kha
dé ap dung kién . _9 _ _ ] ] .
can " mdi qua cac trién k¥ nang mot | 1ap lai (v€, | nguoi hoc hoc | kich thich nang ghi nhd va tu
thirc.
hoat dong thuc | cach tu nhién. kich, lam tap chu dong. giac quan. duy.
té. vuon...).
Po , , N , . 0 dén 18 , N 0 dén 6,5 o N
R Moi bac hoc . 0 dén 6 tuoi. 0 dén 18 tuo. N 2 dén 8 tuoi. | So sinh dén 6 tuoi.
tuoi tudi. tudi.
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Phu ST
_ Giao vién la o
L huynh/Giao .| Giaovién | Cha me/Gido
_ . | Giaovién la nguoi hudng dan, N Cha me 1a Cha me 1a nguoi
Val tro N vién tao moi N lam guong | vién hudng dan, . N
nguoi hudng dan, , quan sat va ho trg | _ ‘ _ nguol huéng | dau tién hudng dan
nguoi . . truong dé dé nguoi gitp nguoi hoc N
ho trg va dong theo nang luc dan, giang va nudi dudng tri
16n . nguoi hoc trai hoc noi tu tin kham pha
hanh. . riéng cia nguoi A day cho bé. | thuc cho nguoi hoc.
nghiém, kham theo. the gidi.
) hoc.
pha.
. Sang tao,
Ky Khoa hoc, cong Sang tao, tu Khai thac tiém Tri tué, sang
_ . tu duy phan | Tu duy doc 1ap, Ghi nhé qua hinh
nang ngh¢, k¥ thuat, duy phan bién, | nang san co, quan tao, ngén
bién, ngon | tu hoc, giai anh chup lai ctia nao
trong | nghé thuat, toan | ngén ngtr, sat, tu dinh ., ngir, nghé
A ngir, nghé [ quyét van deé. bo.
tam hoc. ngh¢ thuat. huong. thuat.
thuat.
, . Co hoi cho
. Co hoi cho Chuan bi day du, Co hoi cho Co hoi cho
Moi , . nguoi hoc Tai truong va tai
Tich hop, thuc té. | nguoi hoc tu chi tiét, gan giii nguoi hoc tu do | ngudi hoc tu .
truong tu do kham nha.

do kham pha.

thién nhién.

pha.

kham pha.

do kham pha.
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Kha
nang
thich
rng
trong
dao tao

ky
thuat

La nén tang cho

dao tao theo mo

hinh du an (PBL).

Tich hop quy
trinh thiét ké ky
thuat (EDP) gitp
sinh vién ren
luyén tu duy hé
thong va kha
nang sang tao

cong nghé.

Thich g
trong viéc thiét
ké cac “Maker
Space” hoac
Lab thuc hanh

hién dai.

Phu hop voi viée
phat trién cac hoc
liéu tu hoc, cac
phan mém mo

phong, ...

Cht trong
vao tinh
nhan van
trong k¥
thuat.

Thich tng
théng qua cac
chu trinh "Lap
ké hoach —
Thuc hién —
Dénh gid" trong

d6 an mon hoc.

Ung dung
tang kha
nang tuong
tuong khong
gian 3D va tu

duy truc giac.

Ung dung trong viéc
xdy dyng hé thong
nhan dién nhanh cac
linh kién, ma 15i k¥
thuét hodc so dd
mach dién phuc tap
théng qua cac cong
cu ho tro thi giac va
Flashcard ky thuat

I4
A
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2.2. Co sé thiét ké, t6 chirc cac hoat @ong gido duc STEM/STEAM

2.2.1. Quy trinh thiét ké ki thuat

ASK

Identify the need
and constraints

RESEARCH

Investigate the problem

IMPROVE

Redesign as needed

1=

TEACHENGINEERING.ORG

Engineering
TEST Design IMAGINE
Evaluate the profotype Proc ess Develop possible solutions

CREATE PLAN

Build a prototype Select a promising solution

Hinh 2.1: Quy trinh thiét ké ki thuét [15].

Quy trinh thiét ké k¥ thuat (Engineering Design Process - EDP) [13] 1a hé thong
cac budc dinh hudng qua trinh nhan dién va giai quyét vin dé ky thuat. Diém cot 18i cua
quy trinh nay 1a xir Iy cac vin dé& md, khuyén khich ngudi hoc hoc hoi tir cac lan thu
nghiém chua thanh céng va cai tién giai phap qua timg vong lip. Trong toan bo tién
trinh, hop tac nhom va tu duy thiét ké giir vai trd trung tim; sinh vién cin cting nhau
phat trién ¥ tuong, van dung kién thire toan hoc va khoa hoc, ché tao nguyén mau, thu
nghiém va phan tich dir liéu d¢ tao ra giai phap vira sang tao vira cé tinh kha thi.

EDP 1a quy trinh c6 tinh 1ap. Cac nhom c6 thé quay lai mot hodc nhiéu budc khi

két qua thir nghiém chua dép tng yéu cau, tir d6 lién tuc diéu chinh thiét ké, mé rong
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phuong 4n va nang cao chat luong san pham. Quy trinh ndy c6 thé trién khai qua cac
budc sau:

- Budc 1: Hoi: Xac dinh nhu cau va cac gidi han (Ask: Identify the Need &
Constraints): dugc khdi dau bang cac cau hoi dinh huéng vé nhimng gi ho mudn tao ra,
chang han nhu: Van dé can giai quyét 1a gi? Di twong st dung 13 ai? Muc tiéu, yéu cau
va nhitng han ché cta du 4n 1a gi?.

- Budc 2: Nghién ctu: Khao sat van dé& (Research: Investigate the Problem): O
budc nay, nhom can trao ddi véi cac bén co nén tang va chuyén mon khac nhau dé hd
trg viée nghién ctiru xem d3 c6 sin nhitng san pham, giai phap nao, hodc co cong nghé
nao c6 thé diéu chinh cho phii hop v6i nhu cau cta dy an hay khong.

- Budc 3: Tudng tugng: Phat trién cac giai phap kha thi (Imagine: Develop
Possible Solutions): Nhom tién hanh dong ndo (brainstorm) dé dua ra cang nhiéu giai
phap cang tdt. Day la giai doan phu hop dé khoi go1 nhiing y tudng tao bao, hoan lai sy
phan xét va xay dung giai phap dua trén y tuong cia nguoi khac.

- Bu6c 4: Lap ké hoach: Lya chon mot giai phap htra hen nhit (Plan: Select a
Promising Solution): Déi v6i nhiéu nhom, day thudng 1a bude cé mirc do thach thirc
cao. Ca nhom can xem xét lai cac nhu ciu, gi6i han va két qua nghién ctru tir cac budce
trude, so sanh cac ¥ tudng tot nhat dé chon ra mot giai phap duy nhét va 1én ké hoach
trién khai no.

- Budc 5: Tao ra: Xay dung nguyén mau (Create: Build a Prototype): Budc nay
chuyén ¥ tudng thanh san pham thir nghiém cu thé. Nhimng phién ban ban dau cua giai
phap thiét ké nay s& giup nhom xac minh xem thiét ké c6 dap tmg dugc cac muyc tiéu
ban dau cua thir thach hay khang.

- Budc 6: Thir nghiém: Panh gid nguyén mau (Test: Evaluate the Prototype): Hoat
dong thir nghiém nham xem xét thiét ké co van hanh ding va dap tmg nhu cau dit ra
hay khong. Cac thanh vién can truyén dat lai két qua, nhan phan hoi, dong thoi phén tich
nhing diém d3 hoat dong t6t, nhitng diém chua dugc va nhiing gi ¢6 thé cai thién thém.

- Bu6c 7: Cai thién: Thiét ké lai khi can thiét (Improve: Redesign as Needed):
Nhém thao ludn cac phuwong 4n cai tién giai phap, thuc hién cac stra doi va vé lai cac
thiét ké moi. Viéc lap lai thiét ké can duoc duy tri nham nang cao chat lugng san pham

dén murc tdt nhat c6 thé.
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@) Xéc dinh van dé

@?J 2. Tim hiéu t8ng quan

@ 3. Xé4c dinh yéu céu

I:QE 4. Pé xuat, danh gi4, lua chon giai phap 1

?, Xay dung nguyén mau cho giai phap

l

©= L Thay déi
Kiém chirng : k€, nguyén
S mau, kiém
iai pha .
giai phap chimg giai g
'phdp méi

¢ Pap g QR M&t phéan hodc khong

yéu cau dap (mg yéu céu

@ Cong bd két qua

Hinh 2.2: Quy trinh thiét ké k¥ thuat trong gido duc STEM [12].
Sau khi hoan thanh cac budc trén, chu trinh nay sé tiép tuc lip lai ¢é khong ngimg
t6i ru hoa va hoan thién giai phap.
Pong thoi theo tai liéu huéng din xay dung ké hoach bai day STEM ciia Bo Gio
duc va Pao tao thi quy trinh thiét ké ky thuat trong giao duc STEM [12] gdm 7 budc:
- Bude 1: Xac dinh van dé: dé 1am rd nhu cau, d6i twong va 1y do can giai quyét

thong qua quan sat hoac khao sat.
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- Bu6c 2: Tim hiéu tong quan: giup ké thira kinh nghiém tir cac giai phap sin c6
va xac dinh kién thirc chuyén mon can thiét thong qua cac tai liéu k¥ thuat hoic y kién
chuyén gia.

- Buédc 3: Xac dinh yéu cau: s& dé xuat cac tiéu chi cu thé vé chic ning, gidi han
vat 1y va tai chinh ma san pham phai dat duoc.

- Budc 4: Dé xuat, danh gia, lya chon giai phap: doi hoi viée dua ra toi da cac
phuong 4n dé so sanh va chon ra giai phap t6i wu, pht hop nhat véi diéu kién nhan luc
va cong nghé hién co.

- Budc 5: Xay dung nguyén mau cho giai phap: — mdt phién ban hoat dong nhanh
chong, it ton kém dé kiém tra cac tiéu chi co ban.

- Buédc 6: Kiém ching giai phap: dién ra lap di lip lai thong qua thir nghiém thuc
té (thuong co su tham gia cia ngudi dung) dé phat hién 16i va hoan thién giai phap.

- Budc 7: Cong bd két qua: danh ddu sy hoan thién cia mot san pham hodc giai
phap dap tmg diy du yéu cau thyc tién, sin sang cho viéc img dung va dio tao.

2.2.2. To chirc gido duc STEM/STEAM theo hoat dong nghién ciru khoa hoc, k¥
thuat

T chirc gido duc STEM/STEAM theo hoat dong nghién ctru khoa hoc, k¥ thuat
gbm 12 budc hoan thién:

- Budce 1: Lua chon chu dé nghién ctru va xac dinh tinh kha thi

Lua chon cha dé: Tim kiém ¥ tuong tur so thich c& nhan, cac tap chi khoa hoc hoac
nhimg vin d& mau thun nay sinh tir quan sat thyc tién dé dam bao tinh méi va hap dan.

Xac dinh tinh kha thi: Banh gia du an dya trén cac ngué)n luc san c6 nhu thoi gian
hoan thanh, diéu kién phong thi nghiém, ngan sach va su phu hop vdi cac quy dinh
nghién cuu.

- Bu6c 2: Hoan thanh ho so va lap so tay khoa hoc

Hb so phap 1y: Hoan thanh cac mau phiéu quy dinh (Phiéu nguoi hoc 1A, phé
duyét 1B, ké hoach nghién ctru...) dé dam bao tinh chinh danh cua du an.

S6 tay khoa hoc: Thiét 1ap cudn s6 ghi chép nhat ky lam viéc hang ngay, tir ¥ tuong
ban dau, nghién ctru tong quan dén cac bude thyc nghiém, nham minh chimg cho tinh
trung thyc cua dir li¢u.

- Bu6c 3: Nghién ctru tong quan
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Nguon tai liéu: Tim kiém tai thu vién (sach, tap chi chuyén nganh) va Internet dé
hiéu rd cac giai phap da c6 va kién thirc lién nganh lién quan.

Trich dan: Ghi chép day du ngudn gbc tu liéu (tac gia, nha xuit ban) dé tao nén
tang vimg chic cho gia thuyét khoa hoc.

- Budc 4: Duara gia thuyét khoa hoc hodc dit muc tiéu thiét ké

Gia thuyét: Dé xuat mot giai phap can kiém chimg dé giai quyét van dé.

Muc tiéu: Déi v6i cac du an ki thuat, cAn tuyén bd rd rang muc tiéu phat trién thiét
bi, vat liéu hodc chuong trinh may tinh mai.

- Bu6c 5: Lap ké hoach nghién ctru va thiét ké hé thong

So db héa y tudng: Str dung cac so d6 dé trinh bay lai y tudng thiét ké k¥ thuat tir
sO tay khoa hoc.

Xay dung tiéu chi: Xac dinh rd cac yéu cau vé chirc nang, giéi han vat Iy (kich
thudce, khdi lugng) va céc tiéu chudn an toan, thAm my.

- Bué6c 6: Tién hanh thuc nghiém va xay dung nguyén mau

Chuan bi: T chirc trang thiét bi, phac thao thoi gian biéu va b tri may quay dé
ghi lai tién trinh thyc hién.

Ché tao nguyén mau: X4y dung phién ban "hoat dong" cua giai phap, c6 thé sir
dung vat liéu thay thé dé t6i wu chi phi va thoi gian.

- Budc 7: Phan tich dir li€u thuc nghiém

Xt 1y dit liéu: T6 chire lai dir liéu thu duoc vao cac bang, biéu db dé tim kiém quy
luat hodc xu hudng.

Danh gia sai s6: Str dung phan mém dé phén tich mdi lién hé gitra cac dai luong
va danh gia do chinh xac cua thuc nghi¢m.

- Bu6c 8: Tim ra quy luat va dua ra két luan

Dbi soat: Tra 10i cac cau hoi vé tinh hop 1y cua két qua so vai cac nghién ctru khac
va giai thich cac quy luat dinh tinh, dinh lugng thu duoc.

Tinh trung thyc: Tuyét d6i khong ty ¥ thay do6i dir lidu thyc nghiém dé khép véi
Iy thuyét da biét.

- Budc 9: Viét bao cdo toan vin

Noi dung: Cung cip cai nhin toan dién tir nghién ctru tong quan, gia thuyét dén két

qua thuc nghi¢m va thao luan.
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Ngo6n ngir: Sir dung thuat ngir khoa hoc stc tich, mach lac dé chuyén tai cac thong

tin da thu thap.

- Budc 10: Viét tom tit bao cao (Abstract)

CAu triic: Goi gon muc tiéu, phuong phép, két qua va két luan trong mot khong
gian han ché vé sb luong tir ngir.

Y nghia: Néu 6 tinh tng dung thuc té ctia nghién ctru trong doi séng hang ngay.

- Bu6c 11: Chuén bi Poster va hinh anh giéi thiéu

Trinh bay: Phdi hop hinh anh, d6 hoa va bang biéu bat mét dé thu hiit ngudi xem
va kich thich su to mo vé dy an.

Trong tam: Poster can stc tich, dong vai tro hd tro cho phén thuyét trinh c4 nhan.

- Bu6c 12: Thuyét trinh va cong bd két qua

Giai thich du 4n: San sang mo ta logic toan bd quy trinh tir ¥ tudng dén ing dung
tuong lai cho gidm khao hodc khéan gia quan tam.

Hoan thién: Khing dinh gia tri cua san pham/giai phap trong viéc giai quyét nhu
cau thyc tién da dit ra & bude dau tién.

Nhitng goi ¥ cu thé trién khai du 4n nghién ctru khoa hoc k¥ thuét cho sinh vién
nim nhit trong mén Thuc hanh Nhip mén nganh K¥ thuat Diéu khién & Tu dong hoa,
tién trinh co ban gdm 12 budc:

- Budc 1. Lya chon chu dé nghién ctru

Xac dinh dé tai: Thiét ké va ché tao xe diéu khién 3 banh (2 banh cha dong, 1 banh
tu lua).

Tinh kha thi: Sinh vién nganh CNKT DK & TPH hoan toan c¢6 thé ché tao san
pham ngay trong hoc ky dau tién véi cac vat tu phd bién nhu tim fomex, dong co giam
téc DC va ro le.

- Budc 2. Hoan thanh céc tai liéu can thiét

Lap s6 tay khoa hoc: Ghi chép nhat trinh tir khau phac thao ban vé ti 1¢ 1:1 dén luc
lap rap.

Mau phiéu: Hoan thanh ké hoach nghién ctiu vé so d0 mach cau H va thuat toan
diéu khién trén Scratch.

- Bu6c 3. Nghién ctru tong quan
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Tim hiéu 1y thuyét: Nghién ctru vé nguyén 1y hoat dong ctia dong co mot chiéu,
cach dao chiéu bang mach cau H va cac chtc ning ciua dong hd do VOM dé kiém tra
mach.

Tham khao mé hinh: Xem xét cac kiéu xe 4 banh hodc banh xich dé so sanh wu
nhuoc diém voi xe 3 banh.

- Budc 4. Pua ra gia thuyét khoa hoc hoac dat muc tiéu

Muc tiéu: Ché tao thanh cong xe diéu khién bang ddy c6 kha nang tién, Iui, ré
trai/phai linh hoat.

Gia thuyét: Str dung mach cau H bang ro le c6 thé diéu khién dao chiéu dong co
chinh xac ma khéng can dung vi diéu khién phirc tap ¢ giai doan dau.

- Budc 5. Thiét ké ki thuat va 1ap ké hoach nghién ctru

Thiét ké khung xe: V& ban thiét ké trén tim fomex 5mm, dam bao trong tam can
dbi va phu hop dudng dua rong 20cm.

Thiét ké mach: Phac thao so d6 d4u ndi giita 4 ntit nhan trén tay cim va 4 ro le trén
board mach.

- Bué6c 6. Tién hanh thuc nghiém (Ché tao & Lap trinh)

Ché tao phan ctng: Cit phip dong, in mach, in mon bang dung dich FeCl3 va
khoan 16 PCB.

Lap trinh mo phong: Str dung Scratch dé xay dung di twong xe v6i 9 trang thai
chuyén dong va thiét ké phong nén duong dua cé cac ving tde do khac nhau.

- Budc 7. Phan tich dit li¢u thi nghiém

Kiém tra dién ap: Str dung VOM do dién ap DC tai cac diém B, C so v6i A (ngudn
6V va 4.5V) dé dam bao ngudn cap on dinh cho ro le va dong co.

Po dong dién: Kiém tra dong qua tai dé tranh vuot qua kha ning chiu dung cia
tiép diém ro le.

- Bu6c 8. Tim ra quy luat va dua ra két luan

Quy luat chuyén dong: Xac dinh su phéi hop gitra 2 banh: Vi duy, ré phai khi banh
trai chay nhanh va banh phai ding yén hodc dao chiéu.

Tuong tic moi truong: Nhan thiy toc dd xe thay doi khi banh tu lya cham vao céc
ving mau khac nhau trén san dua Scratch (tring - ti da, do - giam toc do).

- Budce 9. Viét bao cao
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T6ng hop qua trinh tir khau ldm mach in (i nhiét, tiy muc bang aceton) dén khau
lap rap co khi (dung sting ban keo, bat vit dong co).

Mo ta chi tiét so d6 dau ndi day tin hiéu dai 1.5 m gitta tay cam va xe.

- Budc 10. Viét tom tat bao cao

Khing dinh du 4n di hoan thanh mé hinh xe 3 banh van hanh tt thong qua diéu
khién day.

Tom tit két qua kiém tra théng mach: Pam bao cac ddy ngudn A, B, C hoan toan
cach dién trude khi lap pin.

- Bu6c 11. Chuén bi Poster va hinh anh gi6i thiéu

Str dung hinh anh thuc té ctia board mach ro le, khung xe hoan thién va giao dién
san thi dau trén Scratch dé minh hoa.

Db hoa lai so d6 mach cau H dé ngudi xem d& hinh dung nguyén 1y dao chiéu.

- Budc 12. Thuyét trinh

Van hanh tryc tiép xe trén sa ban, giai thich cach diéu khién qua 4 nit nhan.

Trinh bay kha ning tmg dung cta xe trong cac nhiém vy tim kiém, tham hiém hozc
thi Robocon.
2.3. Thiét ké tién trinh gido duc STEM/STEAM

Mot bai day STEM c6 thé dugc td chire thanh nam hoat dong chinh [12]. Tuy muc
tiéu, ndi dung kién thirc va diéu kién trién khai, cac hoat dong c6 thé dién ra trong 16p
hoc, xuéng thuc hanh hoic ngoai 16p. Mdi hoat dong can dugc md ta rd vé muc tiéu,
ndi dung, san pham du kién cta ngudi hoc va cach thirc t6 chirc dé bao dam tinh nhat
quan cua tién trinh day hoc.

Vi du: Tién trinh day hoc STEAM: Thuyc hanh Nhap moén nganh Ky thuat biéu
khién & Tu dong hoa:

- Hoat dong 1: Xac dinh van dé va yéu cau thiét ké

Muc ti€u: Giup nguoi hoc nhan dién nhiém vu thiét ké xe diéu khién 3 banh c6 kha
nang di chuyén linh hoat trén duong dua c6 nhiéu nga ré.

Noi dung: Phén tich dic diém xe 3 banh (2 banh sau chu dong, 1 banh trudc tiiy
dong) va yéu cau van hanh (tién, 1, r& trai/phai).

Du kién san phém: Ban mo ta tiéu chuan ky thuat ctua xe (kich thudc, loai dong co,

phuong thirc diéu khién bang day).
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Céach thtrc t6 chtrc: Thao luan nhom vé cac mau xe do choi thuce té va cac cudc thi

robot dé hinh thanh ¥ tudng.

Xéc dinh van dé

Nghién ciru kién thirc nén

Lua chon giai phap/ban thiét ké

Ché tao méd hinh (nguyén mau)

Thir nghiém va danh gia

Chia sé va thao luén

»

Hinh 2.3: Tién trinh bai day STEM [12].
- Hoat dong 2: Nghién ctru kién thirc nén (Str dung VOM va Mach cau H)
Muc tiéu: Trang bi kién thirc vé do ludng dién ning va nguyén 1y dio chiéu dong
co.
Noi dung:
Huéng dan st dung dong hd VOM dé do dién ap AC/DC, dién tré va thong mach.
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Nghién ctru so dd mach cau H sir dung 4 ro le 5 chan dé diéu khién 2 dong co doc

lap.

Duy kién san pham: Phiéu thuc hanh do théng s6 pin va so dd 1y thuyét mach cau
H da giai thich nguyén 1y.

Céch thirc t6 chtre: Hoc tap 1y thuyét két hop thuc hanh do dac truc tiép bang VOM
theo nhom.

- Hoat dong 3: Dé xuat giai phap va Thiét ké ban v&.

Muc tiéu: Hoan thanh ban thiét ké chi tiét khung xe va so d0 di day hé théng.

Noi dung:

Vé ban vé khung xe ti I¢ 1:1 trén giéy, xac dinh vi1 tri dat dong co, dé pin, va board
mach.

Thiét ké tay cAm diéu khién v&i 4 nat nhan b tri thuan loi cho ngudi dung.

Du kién san phdm: Ban v& k§ thuat hoan chinh (c6 day du kich thudc cac chiéu)
va so d6 Layout mach in.

Cach thire t6 chirc: Sir dung cac phan mém d6 hoa hodc vé tay, nguoi day gop ¥
vé tinh c4n ddi va trong tAm cua xe.

- Hoat dong 4: Ché tao, Lap trinh va Thur nghiém

Muc tiéu: Hoan thién mo hinh vat 1y va chuong trinh mo6 phong trén Scratch.

Noi dung:

Gia cong khung xe tir tim fomex (ddy 5 mm va 3 mm) va lam mach PCB qua céc
budc: i nhiét, an mon b'fmg FeCl3, khoan 15 va han linh kién.

Lap trinh Scratch: Tao d6i tuong xe, v& duong dua va thiét 1ap thuat toan thay doi
téc d6 theo ving mau.

Du kién san phém: Xe dua thuc té van hanh dugc va du an Scratch diéu khién xe
qua phim bam.

Céch thirc t6 chirc: Thyc hanh tai xuéng, ngudi hoc tu lap rap dudi sy hudng dan
ky thuat.

- Hoat dong 5: Trién 1am, Pua xe va Panh gia

Muc tiéu: Panh gia hiéu qua san pham va kha niang thuyét trinh cia ngudi hoc.

Noi dung: T6 chiic cudc thi dua xe trén sa ban thyc té va trinh dién moé phong
Scratch.

Du kién san pham: Béo c4o két qua du an, Poster gidi thiéu va video van hanh xe.
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Céch thirc to chirc: Cac nhom thuyét trinh vé quy trinh thuc hién, chia sé kinh

nghiém xt 1y 161 (vi du: 18i cham chép hodc xe chay léch) va dé xuat cai tién.
2.4. Panh gia bai day STEAM

Hé théng danh gia bai day STEAM duogc xdy dung trén co sé tuan tha cac quy
dinh cua Bo Giao duc va DPao tao, déng thoi diéu chinh cho phu hop va1 dac thu dao tao
k¥ thuat & bac dai hoc. Céch tiép can nay hudng dén bao dam tinh khach quan, toan dién
va phan anh ding nang lyc thyc hanh cua sinh vién.
2.4.1. Nguyén tic xay dung tiéu chi danh gia

Hé tiéu chi duoc xay dung dwa trén dinh hudng danh gid phat trién ning luc va cé
tham chiéu cac yéu cau vé ké hoach bai hoc, to chirc hoat dong hoc va hoat dong cua
ngudi hoc trong Cong vian s 5555/BGDDT-GDTrH. Tuy nhién, cic tiéu chi duoc diéu
chinh cho phtl hop v6i méi truong dao tao ky thuat, trong d6 cAn nhan manh minh chimg
san pham, thao tac thuc hanh, an toan dién, kha ning giai thich nguyén 1y va ning luc
hop tdc nhom.

Bang 2.2: Khung danh gia bai day STEAM dugc diéu chinh cho hoc phan
ky thuat [12]

STT | Nhom tiéu chi

Noi dung danh gia

trong tam

Minh chirng cin thu
thap

liéu

1 |Ké hoach va hoc

Muc ti€u bai hoc 10 rang;
nhiém vu hoc tap gén Vo1
san phém; thiét bi, vat tu
va tai liéu hudng dan phu

hop

Ké hoach bai day, phiéu
nhiém vu, danh muc vat
tu, tai liéu hudng dan, tiéu

chi sdn pham

hoc

2 | T6 chuc hoat dong

Cach giao nhiém vy hap
dan; mac do hd tro cua
giang vién; kha nang
khuyén khich sinh vién
thdo luan, thr nghiém va

stra 10i

Quan sat 16p hoc, nhat ky
nhoém, phan hoi cua sinh
vién, hinh anh/qué trinh

thuc hanh

Vién

3 | Hoat dong cua sinh

Muc d6 chu dong, hop

tac, sang tao; kha nang

Ban vé, mach PCB, mo

hinh xe, chuong trinh
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trinh bay, phan bién va

hoan thién san pham

Scratch, video van hanh,

bao cdo nhom

Két qua k¥ thuat

San pham dap ung yéu
cau chuc nang, van hanh

an toan, c6 kha nang cai

Bién ban thir nghiém, sb
liu do bang VOM, két

qua chay thtr, rubric danh

tién gia san pham

2.4.2. Quy trinh trién khai danh gia trong hoc phan

Trén co s& khung danh gia chung, nghién ctru dé xuat hé tiéu chi chuyén sdu gdm
ba nhom 16m, 20 tiéu chi cu thé, dugc phan nhom dé phan anh day du cac dic tinh cua
mo hinh STEAM trong nganh Ky thuat Piéu khién & Tu dong hoa. Nhom thir nhit danh
gia mirc d6 tich hop STEAM va sy phat trién ning luc ca nhan, tap trung vao kha ning
két ndi khoa hoc, cong ngh¢, k¥ thuat, nghé thuat va toan hoc trong mot san phém cu
thé. Nhom thr hai danh gid méi truong hoc tap tich cuc, chu trong vai tro ¢d van cua
giang vién, sy hd tro giita cac thanh vién va kha ning ra quyét dinh c6 trach nhiém.
Nhém thtr ba danh gia phuong phap va hoc liéu, trong d6 nhan manh viée sir dung cong
nghé sd, tai liéu da dang va cac minh ching hoc tap c6 thé kiém chimg. Céc tiéu chi nay
duoc st dung theo hudng linh hoat. Gidng vién co thé Iwa chon trong s6 khac nhau tuy
muc ti€u cua tung budi hoc, vi du tang trong s6 cho an toan dién trong budi do kiém

mach, hodc ting trong s cho tinh sang tao va thAm my trong budi thiét ké moé hinh.

Nhom Noi dung mo ta Cau hoi danh gia

1. Mon hoc tich hgp Khoa hoc, Ky thuat, Cong nghé, Toan va My thudt.
2. Muc tiéu hoc tap 1o rang.

3. Bai hoc thu hiit va truyén cam himg cho ngwoi hoc.

4. Ban dong vai tro tich cue trong qua trinh hoc tap cia minh.

5. Phwrong phap dnh gia chinh xac, do hrong ding kién thirc hoc phan.

Bao ham st tich hop cic mon hoc trong
Nhom 1: Tich |chwong trinh (STEM/STEAM), vira nhan
hop STEAM  |manh vao sw phét trién ciia sinh vién, tir
phat trién toan |viéc xdc dinh muc tiéu hoc tap, kha ning t

dién sinh vién [tin, dén viéc thiic dy s tham gia chi dong |0- Thic day lam viée hom va hop tic.
cuia sinh vién trong qua trinh hoc.

7. Phit trién ban thin.
8. Ban fr tin vé ning lyc hoc tap ctia ban than khi hoc v6i hoc phan tich hop?
9. Ban thau hiéu quan diém ciia gv hoc ban bé khi co su khac biét  kién trong thao luan.

moi treong hoc tap thin thién

Hinh 2.4: Tiéu chi danh gia STEM dé xuat.
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Pé tranh danh gia ro1 rac, hoat dong danh gia duoc td chirc theo mot chudi gém

bbn budc. Budc thir nhat 1a xac dinh chuan du ra va yéu cau san pham ngay tir dau
nhiém vy. Budc thtr hai 1a thu thip minh ching trong qué trinh sinh vién lam viéc, bao
gbm nhat ky nhom, ban v&, anh chup, két qua do va cac 1an thir nghiém. Budc thi ba 13
st dung rubric dé danh gia san pham va phan trinh by ctia nhém. Budc cudi cing la
phan hdi va yéu cau sinh vién dé xuét cai tién, qua d6 bién danh gia thanh mot phan cia
qua trinh hoc tap.

Bang 2.3: Minh hoa quy trinh dénh gia theo tién trinh du 4n STEAM

Giai doan Cau héi danh gia chinh Cong cu sir dung

Sinh vién hiéu nhiém wvu ,
, , , | Phiéu giao nhi€m vy, cau hoi dinh
Trwéce khi cheé tao | va tiéu chi san pham dén .
hudng, ban phac thao ban dau
muc nao?

Nhom c6 thyc hién dung ,
, Quan sat, nhat ky hoc tap, kiém
Trong khi ché tao | quy trinh, an toan va hop , .
tra tién do, phan hoi nhanh
tac hiéu qua khong?

San pham co6 dap ung yéu , ,
. Phiéu thu nghiém, s6 li¢u do,
Khi thir nghiém cau k¥ thuat va c6 dir licu , .
, video van hanh, kiém tra 161
kiém ching khong?

Sinh vién it ra bai hoc gi | Bio cdo nhém, thuyét trinh, tu
Sau khi hoan thién ., _ o ,
va dé xuat cai tién ra sao? | danh gia, danh gid dong dang

Véi cach to chtrc nay, danh gia khong chi nham phan loai két qua hoc tip ma con giup
ngudi hoc hiéu rd diém manh, diém yéu cta san pham va cua chinh qua trinh 1am viéc nhém.
bay la diéu kién can thiét dé cac hoat dong STEAM trong dao tao k¥ thuat tao ra sy phat trién
bén vitng vé kién thirc, k§ ning va thai do nghé nghiép.

Céu tric danh gia bai hoc duoc ké thira c6 chon loc va van dung tir c4c ti€u chi cot
161 cia Cong van s6 5555/BGDDT-GDTrH, trén ba tru cdt co ban cua hoat dong su
pham.

Nhém 1: Tich hop STEAM va Phat trién ning luc ca nhan Nhom nay tip trung
vao tinh lién nganh va sy chuyén bién vé noi tai cia sinh vién:

« Tinh tich hop: Bai hoc phai két hop hai hoa cac thanh t6 Khoa hoc, K¥ thut,
Cong nghé¢, Toan hoc va My thuat ky thuat.

e Muyc ti€u va dong lyc: Xéc 1ap muc ti€u hoc tap 1o rang, tao su 161 cudn va truyén

cam hung nghién ctru.
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« Ning lyc tu than: Thuc day sy tham gia chi dong, phat trién ban than va cing cd
sy ty tin vao nang luc chuyén mon.

« Panh gia va hop tac: Cong cu do ludng chinh xac kién thirc hoc phan, dong thoi
dé cao k¥ ning 1am viéc nhom va thau hiéu cac quan diém da dang.

Nhom 2: Kién tao moi truong hoc tap tich cuc Tép trung vao h¢ sinh thai hé tro
nguoi hoc:

e Moi truong hoc tap than thién, cd1 md, noi giang vién dong vai tro 1a nguoi hudng
dan (mentor).

o Tao diéu kién thuan loi dé sinh vién rén luyén kha ning phan tich phirc hop va ra
quyét dinh c6 trach nhiém.

« Xay dung mbi quan hé tuong tc tich cuc giira cac thanh vién trong cong dong
hoc tap.

Nhom 3: Ddi méi phuong phap va hoc liéu Nhin manh vao tinh hién dai va tinh
da dang:

« Ung dung cong nghé s va cong cu hién dai dé thiic dy tu duy sang tao ki thuat.

« Ton trong ban sic c4 nhan va bdi canh da dang cua ngudi hoc.

« Hé thong tai liéu da dang (Tiéng Anh, Tiéng Viét, video hudng din) dap tmg nhu
cau hoc tap moi lic, moi noi.

2.5. Panh gia két qua hoc tap

Phan dinh 0 chtic nang cua tung loai hinh danh gia c6 y nghia quan trong trong
thiét ké chuong trinh giang day, bao dam sy lién thong giita hoat dong day va hoat dong
hoc, dong thoi khuyén khich ngudi hoc phat huy ning luc ca nhan thong qua viéc phan
héi kip thoi, phu hop va mang tinh ca nhan hoa cao (bang 2.2).

St dung dir liéu danh gia dé nang cao chét lugng gido duc c6 thé trién khai qua
bdn budc co ban. Thir nhat, ngudi day can tién hanh thu thap dit liéu lién quan dén qua
trinh hoc tap ctia ngudi hoc. Thit hai, dit liéu nay dugc chuyén hoa thanh thong tin bang
cach gan ¥ nghia phu hop véi timg ngit canh. Thi ba, thong tin dugc phan tich nham
tao ra nhitng hiéu biét c6 lién quan va gia tri su pham. Cubi cung, ngudi day can dua ra
hanh dong cu thé dua trén cac hiéu biét thu nhan duoc nham diéu chinh phuong phap

giang day hoic hd trg hoc sinh phu hop hon.



28

R

Thu thap dir
lieu
Thue hién cédc céi

tién Thu thap dir liéu

dénh giad
4
- 7C
Chuyén doi P,

N Y. . Bien dir lieu
thong tin thanh thanh théna tin
higu biét ?

Gan y nghia cho dif
Phat trién hiéu biét o n?iélt? et
cd lién quan )

Hinh 2.5: Minh hoa so d6 khai quéat vé bon budc co ban trong qué trinh st dung
dir li¢u danh gia.

Téng thé, mot hé théng kiém tra va danh gia toan dién can bao gdm day di ba hinh
thire: danh gia chan doan, dénh gia qua trinh (hinh thanh) va danh gia tong két. Muc tiéu
chinh cua hé thdng nay 13 hd tro ngudi day cai thién hiéu qua giang day thong qua viéc
cung cp dit lidu co6 thé sir dung dé: (1) chan doan cac han ché vé ky ning, (2) do ludong
muc do dat dugc cac muc tiéu hoc tap du kién, va (3) Iya chon hoac diéu chinh cac
phuong phap gidng day va hoc tap mot cach hi¢u qua.

Mot hé théng kiém tra - danh gid hiéu qua can dat trong tam vao viéc theo doi tién
b cua cad nguoi day va ngudi hoc trong sudt qua trinh hoc tap. Viéc theo doi tién bod
mang lai nhiéu loi ich thiét thuc cho gido duc:

« Nguoi day c6 thé xay dung muyc tiéu hoc tdp mang tinh c4 nhan héa, phu hop véi
trinh d6 khéi diém cua tung hoc sinh.

« Nguoi day c6 kha ning danh gia ning lyc cua timg ngudi hoc, dong thoi déanh
gia hiéu qua cua cac phuong phap giang day da ap dung.

« Su anh huong ciia nguoi day dén két qua hoc tép ciia hoc sinh c6 thé thay doi tiy
theo nhitng yéu td khach quan ngoai kha ning kiém soat cia ngudi day.

Dang chu y, viéc tap trung vao tién bod cho phép nguodi hoe ¢ moi trinh do thé hién
su thay doi giita dau vao va dau ra, tir d6 phéan anh chinh xac thanh tuu hoc tap trong
sudt nam hoc.

Bang 2.4: Bang phan tich 3 loai danh gia dién hinh trong gido duc.
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Tiéu chi Panh gia chan Pinh gia qua trinh Panh gia tong két
doan (Diagnostic) (Fomexative) (Summative)
Thoi diém | Truée khi bat dau | Trong sudt quéa trinh | Sau khi két thiic mot chu dé,
dién ra mot ndi dung hoc | day va hoc. chuong, hoc ky hodc nam
tap moi. hoc.
Muc tiéu | X4ac dinh ning luc | Theo ddi tién d6 hoc | Po ludng mic do dat chuin
chinh dau vao, 16 hong | tap, diéu chinh day hoc | sau qué trinh hoc.
kién thuc, diém | theo thoi gian thuc.
manh/yéu.
Cac bwéc | 1. Xdy dung cong | 1. Thiét ké cac hoat | 1. Soan dé kiém tra cudi

thuc hién

cu danh gia dau vao.
2. Thuc hién véi
nguoi hoc.

3. Phan tich két qua
4. Thiét lap muc

dong danh gié linh hoat
(bai tap nho, phan héi,
cau hoi ...).

2. Quan sat, ghi nhan

3. Phan tich va diéu

ky/chu d& theo chuan dau ra

2. T6 chuc danh gid.
3. Phan tich két qua dé xac

dinh muac do dat duoc muc

tiéu va ké hoach hoc | chinh ngay lap tuec. tiéu hoc tap.
tap.
Uu diém | - Xac dinh sém kho | - Phan hoi lién tuc gitip | - Cung cdp bang chimg két
khan ctia nguoi hoc. | cai thi€n ngay trong | qua hoc tap ro rang.
- HO tro ca nhan hoa | qua trinh hoc. - Phuc vu bao cao, téng két,
10 trinh hoc. - Tang sy tham gia chu | so sanh, Xép loai.
- Gitp ngudi day | dong cua ngudi hoc | - Thuong duoc chuan hoa,
lap ké hoach day | - Linh hoat, dé tich hop | dé danh gia dé)ng loat.
chinh xac hon. vao moi hoat dong 16p
hoc
Nhuwoc - D& bi bo qua do |- Yéu cau nguoi day | - It tic dong dén qua trinh
diém khong nam trong 16 | ddu tu thoi gian va | hoc vi dién ra sau khi két

trinh chinh thuec.

- C6 thé chua phan
anh toan dién nang
luc néu cong cu

danh gia chua t6t.

cong strc quan sat, phan
hoi.

- Kho dinh Iugng chinh
chi dung

xac néu

phuong phap dinh tinh

thuc.

- Khong gitp diéu chinh day
hoc kip thoi.

- Gay ap luc cho nguoi hoc

néu chi chu trong két qua.
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Bén canh do, viéc cht trong dén tién bo ca nhan khong chi mang lai gia tri su pham

ma con gop phan tao dong lec hoc tap, boi nguoi hoc duoc khuyén khich va ghi nhan

nhing nd lyc cua ban than trén hanh trinh phat trién ca nhan.
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Hinh 2.6: Minh hoa hanh trinh phat trién ban than cta ngudi hoc.

Trong bao c4o nay sir dung hai cong cu danh gia diém hinh 1a Rubric va Ho so hoc
tap (Portfolio) duogc trinh bay cu thé & phan tiép theo.
2.5.1. Phiéu danh gia theo tiéu chi (Rubric)

Rubric 1a cong cu danh giad dang ma tran hai chiéu gém cac tiéu chi va mac do dat
dugc [12], c6 chirc ning mo ta chi tiét nhitng yéu ciu ma nguoi hoc can hoan thanh
trong mot hoat dong hoic sudt ca qua trinh hoc tdp dé danh gia san pham, ning luc va
tién trinh thuc hién nhiém vu. Cong cu nay khéng chi duoc sir dung trong danh gia tong
két dé xac dinh mirc d6 dat chuan ma con co gia tri quan trong trong danh gia qua trinh,
cung cap phan hdi dé ngudi hoc tu didu chinh va cai thién cac k¥ ning x3 hoi - cam xtc
(SEC) nhu tu nhan thirc, tu quan 1y va ra quyét dinh c6 trach nhiém. Nhd cac tiéu chi cu
thé cung minh chimg rd rang, rubric gitip 1am sang to cac ning luc thuc hién va khai
niém can dat, tao co s& khach quan dé nguoi day danh gia sy phat trién toan dién cia
nguoi hoc trong moi truong gido duc STEAM.

Du6i day 1a vi du Phiéu danh gia theo tiéu chi duoc thiét ké theo 5 thang diém (A,
B, C, D, F) danh cho cac Chuan dau ra (CLO:

Bang 2.5: Phiéu danh gia Thuc hanh ché tao va van hanh xe diéu khién (Rubric)
Chuan | DiémF Piém D Piém C PiémB | Diém A
diura |(Khong dat) Pat)  |(Trung binh kha)| (Kha/Tét) | (Xuat sic)
(CLO) (<4.0) (4.0-5.4) (5.5-6.9) (7.0-8.4) | (8.5-10.0)
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CLO1: |Khong thé|Trinh  bay | Trinh bay dugcy | Trinh  bay | Trinh  bay
Trinh trinh  bay | mot cach so | tuong thiét ké co | kha o | day  do,
bay vy | duoc sai,  thiéu | ban nhung thiéu | rang, mach | chuyén
tuong nguyén ly |logic. Can | cac thong sb k¥ | lac ¥ tuong | nghiép, tu
bang 10i | hoat dong | nhidu su goi | thuat chi tiét (vi| thiét ké ban | tin va logic
noi trong | cia xe 3|y tir giang | du: kich thuédc, | v& 1:1, cdu | toan bo
moi banh va | vienméinéu |ty 1€). Tra 1oi|tao mach | nguyén ly
truong mach cau H | duoc nguyén | dugc cac cau hoi | dién va y |dong hoc
ky thuat | dung ro-le. | Iy hoat dong | co ban nhung | twong lap | cua xe,
vaphiky | Khong tra | va y tudng | con ling ting. | trinh thiét  ké
thuat 161 dugce cac | thiét ké Scratch. mach clu
(Muc: cau hdi co | khung xe. Tra loi | H va thuat
Hiéu) ban. dugc  hau | toan

hét cac cau | Scratch.

hoi  phan | Tra 10 xudt

bién. sdc moi cau

hoi.
CLO2: |Khéng biét| Thao  tAc | Str dung duoc | Thao tac |Str  dung
St dung | st dung | déng hdé | VOM nhung | dang va an | VOM cuc
thanh VOM, chon | VOM  con | thinh thoang doc | toan  thiét | ky  thanh
thao thiét | sai thang do | ling  tang. | sai tri s6 hodc|bi VOM. | thao va
bi do|(vi du dé|Chua ty tin|quén nhan ty 16 | Kiém tra | chinh xAc.
thong so, | thang  do | kiém tra | thang do. Tu|chinh x&c |Tu  dong
kiém tra | dong do | thong mach | kiém tra dugc 16i | sy thong | phat  hién
16i va an | dién &p) c6 | vacachdién, | co ban nhung | mach, dién |16i cham
toan nguy co gdy | can  giang | mat nhicu thoi | tro, dién ap | chap, dat
(Muc: hong  thiét | vién can | gian. mach ro-le | nét vi mach
Ap bi. Gay chap | thi€p  truc va dong co. | nhanh
dung) chdy mach. |tiép dé dam bam bao | chong va
bdo an toan an toan ky | xa ly triét

dién  trudc

thuat.

de, dam

hé
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khi cap thong an
nguon. toan tuyét
doi.
CLO3: | Khong hoan | Khung  xe | Co ban thiét ké | Thiét  ké | Thiét  ké
Thiét ké|thanh duoc |ldp rap long | nhung thiéu vai | dung ty 18 | khung xe
va  ché | ban vé& | 1éo, sai léch | chi tiét. Lap rap | 1:1, khung | ti wu trong
tao md | khung xe.|kich thudc.|khung xe hodn|xe  chic|tdm, can
hinh xe | Mach in | Mach PCB | thién nhung | chin, can | d6i va thim
diéu (PCB)  bi|ngdm bi 15i | chwa can ddi | bang. Quy |my  cao.
khién hong,  dat | nhiéu, vét | trong tAm. Mach | trinh  1am | Ché  tao
(Muc: nét toan bo | han chi kém | PCB hoat dong | mach  in | mach PCB
Sang khong  thé | chit luong, | dwgc nhung phai | (0i, ngam | chuyén
tao) su dung. dau ndi day | han ciu ndi hodc | FeCl3) dat | nghiép,
tin hi€u bua | cao got do dinh chuén. Lép khong
bon. nét. rap du linh | dat/chap
kién, di day | nét.  Mbi
kha  gon [ han bdng
gang. dep, di day
cuc ky
khoa hoc
va gon
gang.
CLO4. Hé théng Xe vat ly chi | Xe vat ly chay | Xe diéu | Van hanh
Van phan cung|di  chuyén | dugc nhung d6i | khién hoat | hoan hao,
hanh khong hoat | dugc 1-2 | lac bi ket banh | dong t6t, di | muot ma.
dugc mo | dong. Phéan | hudng (chap | hodc ro-le khdng | chuyén 6n | Xe thuc té
hinh  xe | mém chon). Léap | nhay. M6 phong | dinh cd 4 |dép  ung
diéu Scratch trinh Scratch | Scratch hoat | hudéng cuc nhanh
khién di | khong chay | chay dugc | dong nhung | (tién, i, 18 | véi tay
thiét ké | hodc chay | nhung chua | chua thay d6i du | trdi/phai). | diéu khién.
va ché | sai hoan | diéu khién | cac  bd trang | MO phong | Phin mém
tao toan. duoc xe | phuc (costumes) | Scratch mé | Scratch mé
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(Mtrec: hodac chua | hodc chdm xu ly | phong phong
Ap thiét  1ap | vong lap. chinh xac | dong  bod
dung) dugc duong thao  tac | tuyét dbi,
dua giam toc diéu khién | thiét ké san
do. va tuong |dua  dep
tac  dang mét, thuat
voi cac | toan xu ly
ving mau | toc do xuat
tdc do. séc.

2.5.2. Hd so hoc tap

Hb so hoc tap [12] 1a tap hop c6 hé thdng cac hoat dong va san pham cta ngudi
hoc trong mot giai doan hoc tap lién tuc. Thong qua hd so hoc tap, nguoi day c6 can ctr
dé danh gia su phat trién va truong thanh ngudi hoc va nguoc lai nguoi hoc biét duoc
qué trinh hoc tap cua ban than.

Nguyén tic thuc hién:

Dé ho so hoc tap tré thanh cong cu danh gia chinh xac, ngudi day can:

- Théng nhét tiéu chi: ngay tir dau khoa hoc, ngudi day va ngudi hoc can théng
nhit cac myc san pham can luu trit va tiéu chi danh gia (Rubrics) twong Gng véi timg ky
nang.

- Sir dung biéu mau: cung cip cac miu nhat ky, phiéu phan anh (nhu méu dya trén
khung CASEL) dé hd trg nguoi hoc ghi chép du thong tin can thiét cho viée phan tich
su tién bo.

- Tao mdi trudng hd tro: khuyén khich tinh than tu cha va trach nhiém, noi nguoi
day dong vai tro 1a ngudi huéng dan, gitip nguoi hoc hinh thanh y thirc s¢ hitu d6i vai
ho so hoc tap cua chinh minh.

Trong md hinh gido duc STEAM, ho so nay khong chi ghi chép két qua hoc thuat
ma con 1a minh ching quan trong dé ngudi day danh gia su phat trién vé nang luc x4
hoi va cam xtic (SEC) — nhiing yéu té then chét gitip sinh vién k¥ thuat thanh cong
trong ky nguyén 4.0.

Hb so hoc tap cung cap dir liéu dinh tinh va dinh luong dé ngudi day theo ddi sy
thay doi ctia ngudi hoc, 13 minh chting quan trong dé nguoi day danh gia sy phat trién

vé nang lyc cam xuc - xa hoi (Social-Emotional Competencies - SEC) - nhiing yéu to
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then chét gitip sinh vién k¥ thuat thanh cong trong ky nguyén 4.0. Trong d6, 5 ning luc
cam xuc - xa hoi bao gom:

- Ty nhén thtc (Self-awareness): Danh gid qua cach ngudi hoc nhan dién cam xtc
ctia ban than khi d6i mat v6i kho khan trong du an.

- Lam chu béan than (Self-management): Minh chiing qua kha nang gitt binh tinh
va diéu chinh hanh dong khi cong viéc khong di dung huéng hoic trong cac tinh hudng
ap luc cao.

- Nhan thirc x3 hoi (Social Awareness): Thé hién qua cach ngudi hoc thau hiéu
quan diém cua dong doi va giai mi cac biéu cam cia ngudi khac trong qua trinh thao
luan nhom.

- Quan 1y mbi quan hé (Relationship Management): Panh gia dua trén sy tu tin
trong giao tiép, sy kién nhan véi sai 1am cia ban beé va kha ning hoa giai xung dot ma
khong ha thap nguoi khac.

- Ra quyét dinh c6 trach nhiém (Responsible Decision-Making): Cin ctr vio cach
ngudi hoc phén tich cac vu diém, nhugc diém va hé qua cia cac phuong an k¥ thuat
trude khi thuc hién.

Bang 2.6: Bang cau hoi vé ning liwc cam xuc - xa hoi (SECQ - the social emotional

competence questionnaire)

BANG CAU HOI VE NANG LUC CAM XUC XA HOI
Miic 5 cao nhét

1: Kém 2: Trung binh

3: Kha 4:T6t 5: Hiéu hoan toan (t("it nhé‘it)

Mitc d nhén thirc ban than: (Twong ing Mitc 5 cao nhit)

1. T6i biét minh dang nghi gi va dang lam gi. (6 moi thoi diém,

XAC PINH VA LAM CHU CAM XUC)

2. Toi hiéu tai sao toi lam viéc nay. (6 moi thoi diém, TU

NHAN THUC BUNG PAN)

3. Toi hiéu tam trang va cdm xdc ciia minh. (& moi thoi diém)

4. T6i biét khi nao minh budn. (& moi thoi diém budn)

5. T6i c6 thé doc dugc khudn mit cua ngudi khac khi ho TUC
GIAN. (6 moi thoi diém)

Mikc dd nhén thirc xa hdi: (Twong ing Mikc 5 cao nhat)
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1. T61 nhan ra cam xuc cua nguoi doi dién bang cach nhin vao

nét mat cua ho. (6 moi thoi diém)

2. Toi co thé dé& dang hiéu duogc 1y do nguoi dbi dién lai cam

thdy nhu vay. (budn hay vui, ... vé mot viéc ma ban biét)

3. Néu ai d6 buon, gian hay vui, to1 tin minh biét ho dang nghi

gi. (v€ mot viéc ma ban biét)

4. To61 hiéu tai sao moi nguoi lai phan tng nhu vay. (v€ mot

viéc ma ban biét)

5. Néu mot ngudi ban budn, gian hay vui, t6i biét 1y do. (vé

mot viéc ma ban biét)

Mikc dd 1am chii ban than: (Twong ing Mitc 5 cao nhit)

1. T6i c¢6 thé giit binh tinh trong nhimg tinh hudng cing

thang. (& moi thoi diém)

2. Tbi giir binh tinh va vuot qua lo lang trong nhiing tinh hudng

m&i hodc nhimg tinh hubng thay doi.

3. T6i gitr binh tinh khi moi viéc khong nhu y mudn.

4. T61 c6 thé kiém soat cam xuc ctia minh khi co6 diéu gi d6 to1

té xay ra.

5. Khi t6i gian ai do, t6i s& doi cho dén khi binh tinh lai r6i méi

trao doi vé van dé do.

Mirc dd xay dung mdi quan hé: (Twong ing Mikc 5 cao nhit)

1. T6i s& ludn xin 18i khi v6 tinh 1am ton thwong ban minh.

2. T6i ludn cb gang an ui ban bé khi ho budn.

3. Toi ¢6 gang khong chi trich ban minh khi chiing t6i cai nhau.

4. Tbi bao dung véi 16i 1am ctia ban toi.

5. T6i khong ha thap ngudi khac.

Mirc d§ c6 trach nhiém gom cac cau hoéi:

1. Khi dua ra quyét dinh, toi biét hau qua cua hanh dong cua

minh. (Xé4c dinh van dé)

2. To6i can nhac dén loi ich cua nguoi khac khi dua ra quyét

dinh.
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3. Toi xem xét xem xét thuan loi va khé khin cua tinh hudng

truée khi quyét dinh hanh dong ctia minh. (Phan tich hoan

canh)

4. T6i lya chon quyét dinh dem lai nhiéu loi ich tich cyc.

(Panh gia va nhan xét)

5. T61 can nhac diém manh va di€m yéu cua cac cach khi quyét

dinh str dung. (Giai quyét van dé)
2.6. Tich hgp STEAM trong mon Thuwc hanh nhap mén nganh Ky thuat diéu khién
& Tw ddng hda

2.6.1. Sw can thiét caa viéc tich hgp STEAM trong mén hoc

Maén Thyc hanh nhap mén nganh K thuat Diéu khién & Tu dong hoa cé vai tro
gitip sinh vién nam thir nhat budc dau tiép can cac kién thirc va k¥ ning nén tang lién
quan dén linh vyuc diéu khién, tu dong hoda, dién — dién tu, 1ap trinh va thiét ké hé théng
k¥ thuat. Tuy nhién, cach t chirc day hoc truyén thong chi yéu tap trung vao viéc huéng
dan sinh vién thuc hién cac thao tac k¥ thuat theo quy trinh dinh trudc, chua tao nhiéu
co hoi dé sinh vién chi dong phén tich van dé, thiét ké giai phap va phat trién san phim
hoan chinh.

Trong bdi canh cong nghiép 4.0, k¥ su diéu khién va tw dong hoéa khong chi can
ning luc chuyén mén ma con can kha ning tu duy lién nganh, sang tao, giao tiép k¥
thuat, lam viéc nhom va giai quyét cac van dé thuc té. Vi vay, viéc tich hop STEAM
(Science — Technology — Engineering — Arts — Mathematics) vao mon Thuc hanh nhap
moén nganh K¥ thuat Diéu khién & Tu dong hoa 13 can thiét nhim chuyén doi phuong
phap hoc tap tir tiép nhén kién thuc sang trai nghiém thiét ké va ché tao san pham.

Thong qua dinh huéng STEAM, sinh vién dugc tiép can bai toan k§ thuat theo quy
trinh:

« Xac dinh van dé thuc tién;

« Nghién ctru kién thirc nén lién quan;
« Dé xuét giai phap;

o Thiét ké mo hinh;

e Chétaova 1ap trinh hé théng;

o Kiém thtr, ddnh gia va cai tién san pham.
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Céch tiép can nay giup sinh vién khong chi hinh thanh k¥ ning k§ thuat ma con

phat trién nang lyc sang tao, tu duy phan bién, kha ning hop tac va thich ing véi yéu

cau cua moi truong cong nghi¢p hién dai.

2.6.2. N§i dung STEAM duwgrc tich hop trong mén hoc

Viéc tich hop STEAM trong méon Thuc hanh nhap médn nganh K3 thuat Biéu khién

& Ty dong héa duoc trién khai thong qua qua trinh thiét ké, ché tao va van hanh md

hinh xe diéu khién 3 banh sir dung dong co DC va mach cau H diéu khién bang ro-le.

Sinh vién khong chi thuc hién céc thao tac 1ap rap theo hudng ddn ma con duge tiép can

quy trinh thiét ké k¥ thuat gdm: xac dinh yéu cau, lua chon giai phap, ché tao, kiém tra,

danh gi va cai tién san pham.

Céc thanh t6 STEAM duoc thé hién cu thé nhu sau:

Thanh t6 Néi dung tich hop trong san phiam xe diéu khién 3 banh
STEAM
S - Science | Sinh vién van dung céc kién thire khoa hoc vé dién, co hoc va
(Khoa hoc) chuyén dong dé giai thich nguyén 1y hoat dong cua xe. Cu thé:

phan tich su chuyén d6i ning luong dién tir ngudn pin thanh
chuyén dong co hoc ciia dong co DC; tim hiéu nguyén 1y tao mo-
men quay cua dong co; phan tich anh huong cua trong tam, ma
sat, tai trong va su can bang co khi dén kha ning di chuyén, ddi

hudng cua xe.

T — Technology
(Cdong ngh¢)

Sinh vién dugc tiép can va sir dung cac cong nghé ky thuit trong
linh vuc diéu khién tu dong nhu dong co DC giam tdc, mach cau
H st dung ro-le, board mach PCB, thiét bi do VOM, phﬁn mém
lap trinh va mo phong Scratch. Sinh vién hiéu duoc vai trd cia
timg thiét bi trong hé thong diéu khién va cach két ndi cac phan

tir dé tao thanh san pham hoan chinh.

E — Engineering
(Ky thuat)

Pay 14 thanh t6 trong tim cta hoc phan. Sinh vién thyc hién quy
trinh thiét ké k¥ thuat dé ché tao xe diéu khién 3 banh gom: thiét
ké khung xe, b tri dong co, banh xe, ngu@)n pin, board mach; ché
tao va lap rap co khi; thiét ké tay cAm diéu khién; ché tao mach

cau H str dung ro-le; dau noi h¢ thong dién va kiém tra van hanh.
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Sinh vién dugc rén luyén ky niang phén tich 18i, diéu chinh thiét

ké va to1 uu kha nang hoat dong cua xe.

A — Arts (Nghé | Sinh vién phat trién yéu té sang tao thong qua viéc thiét ké hinh
thuat/Sang tao) | dang khung xe, b tri linh kién, thiét ké tay cAm diéu khién va
hoan thién san pham theo tiéu chi k¥ thuat két hop thAm my. Céc
nhom c6 thé Iira chon hinh dang xe, cach bd tri chi tiét, mau sic
nhan dién nham tao ra san pham c6 tinh c4 nhan héa nhung van

dam bao kha nang van hanh.

M — | Sinh vién str dung cac kién thtc toan hoc trong qua trinh thiét ké
Mathematics va kiém tra san phadm nhu: do kich thudc linh kién, xdy dung ban
(Toén hec) v& ty 18 1:1, tinh toan vi tri b tri dong co va banh xe, xac dinh

trong tAm xe, tinh toan dién ap ngudn, dong dién cip cho dong co
va phan tich cac thong s6 anh huong dén hoat dong ctia mach diéu
khién.

Quy trinh tich hgp STEAM trong san pham xe diéu khién 3 banh

Qua trinh hoc tap duoc td chire theo chu trinh thiét ké ky thuat STEAM: Xac dinh

van d& — Thiét ké giai phap — Ché tao — Kiém tra — Cai tién
Cu thé:
- Bué6c 1: Xac dinh van dé k§ thuat
o Phén tich yéu cau cua xe diéu khién 3 banh.
o Xac dinh chirc ning can dat: chay tién, 1ui, r& trai, & phai.
o Xac dinh cac thanh phan can thiét: khung xe, dong co DC, ngudn pin,
mach cau H, tay cam diéu khién.
- Budc 2: Thiét ké va ché tao san pham
o Thiét ké khung xe, b tri dong co, banh xe, pin va board mach.
o Ché tao mach cau H sir dung ro-le.
o Lap rap cac thanh phan co khi va dién thanh hé thong hoan chinh.
- Bué6c 3: Kiém tra va danh gia
o Kiém tra su hoat dong cua mach cau H.
o Kiém tra chiéu quay dong co.

o Do dién ap, kiém tra thong mach béng VOM.
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o Van hanh xe trén duong thir va danh gia kha nang dép tng yéu cau ky
thuat.
- Budgc 4: Cai tién san pham
o Diéu chinh thiét ké khung xe.
o Toi wu vi tri bé tri linh kién.
o Cai thién kha nang diéu khién, d6 6n dinh va tinh thAm m¥ cta san pham.
STEAM khéng phai 13 mot noi dung Iy thuyét riéng biét, ma duoc tich hop xuyén
sudt trong qua trinh sinh vién tao ra san pham k¥ thuat. Mdi thanh t6 STEAM déu gin
v61 mot cong doan cu thé cua san phém xe diéu khién 3 banh, thé hién rd dinh hudng
hoc tap dua trén du an (Project-Based Learning) va thiét ké ki thuat (Engineering
Design Process).
2.6.3. Cac hinh thirc té chirc day hoc STEAM trong mén hoc
Céc phuong phap tich hop STEAM duoc trién khai théng qua:

Hinh thie Cich trién khai

Hoc tap dua trén du an (Project-Based | Sinh vién thuc hién mot san pham ki thuat

Learning) hoan chinh

Hoc tap dua trén van dé (Problem-Based | Xuit phat tir bai toan thuc té cin giai

Learning) quyét

Thiét ké k§ thuat (Engineering Design | Thiét ké — ché tao — kiém thir — cai tién

Process)

Lam viéc nhom Phan cong nhiém vu thiét ké, 1ap trinh, ché
tao

Danh gia san pham Daénh gi4 ca qua trinh va két qua cudi cing

2.7. Két luan chuong 2

Nghién ctru da xac lap cac luan diém khoa hoc va thuc tién vé mé hinh tich hop
STEAM cho ngudi hoc nam nhat nganh K¥ thuat Diéu khién & Ty dong hoa thong qua
mon hoc. Bang cach két hop linh hoat giita quy trinh thiét ké k¥ thuat va cac phuong
phap day hoc hién dai (PBL, hoc tap trai nghiém), mo hinh nay khong chi khic phuc
nhitng han ché ctia phuwong phép truyén thong ma con kién tao méi trudng hoc tap iy
ngudi hoc lam trung tam. Pay 14 tién dé quan trong dé trién khai thuc nghiém su pham

va danh gia hiéu qua trong cac giai doan tiép theo.
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CHUONG 3: PHAN TiCH MUC PO HIEU QUA CUA TICH HQP STEAM
TRONG GIANG DAY MON THY'C HANH NHAP MON NGANH KY THUAT
PIEU KHIEN & TU PONG HOA

Trude khi trién khai mé hinh tich hgp STEAM, hoc phan Thyc hanh nhap mén
nganh Ky thuat Piéu khién va Ty dong héa chi yéu dugc t6 chirc theo hudng hudng
dan sinh vién thyc hién céac thao tac k¥ thuét theo quy trinh ¢ sin. Cach tiép can nay
gitip sinh vién budc dau hinh thanh k¥ ning str dung thiét bi va thyc hién céac thao tac
co ban, tuy nhién con tdn tai mot sd han ché.

- Th nhét, hoat dong hoc tap chu yéu tap trung vao vi¢c hoan thanh nhi¢ém vu k¥
thuat da duoc dinh trude, do d6 chua tao nhiéu co hoi dé sinh vién tu xac dinh van deé,
dé xut giai phap, thir nghiém va cai tién san pham. Diéu nay 1am han ché kha ning phat
trién tu duy thiét ké va ning luc giai quyét cac bai toan k¥ thuit mé.

- Thtt hai, do kién thirc trong cac linh vyuc dién, dién tir, co khi, 13p trinh va thiét
ké thuong duoc tiép can twong ddi riéng 1¢, sinh vién gip kho khin trong viée lién két
cac thanh phan kién thirc dé tao ra mot san pham k¥ thuat hoan chinh.

- Thir ba, phuong phap danh gia truyén thong chu yéu duwa trén két qua san pham
cudi cung hodc mirc do hoan thanh thao tac k¥ thuat, chua phan anh day du qua trinh
hinh thanh ¥ tuéng, kha ning hop tac nhom, k§ ning giao tiép k¥ thuat, kha ning xir Iy
sai 16i va su phat trién nang lyc cam xuc — xa hoi ctia nguoi hoc.

Xuét phat tir cic han ché néu trén, dé tai lua chon phuwong phap nghién ctru két hop
gém: phan tich tai li¢u, thiét ké mé hinh day hoc STEAM, trién khai thuc nghi¢m su
pham, khéo sat trudc — sau (pre-test/post-test), danh gia san pham va thu thip phan hoi
ctia ngudi hoc. Viée lya chon phuong phap ndy xuit phat tir dic diém cua muc tiéu
nghién ctru. D& tai khong chi nhdm danh gia kha ning tiép thu kién thirc k§ thuat ma
con hudng dén danh gia su phat trién toan dién cua sinh vién thong qua cac ning luc
nhu tu duy thiét ké, kha niang hop tac, giao tiép k¥ thuat, giai quyét van dé va ning lyuc
cam xtc — xa hoi. Trong do:

- Khao sat trudc — sau gitip xac dinh sy thay doi vé nang luc cia sinh vién trudc
va sau khi 4p dung m6 hinh STEAM.

- Bang hoi SECQ duoc sir dung dé danh gia sy thay doi vé ning luc cam xuc — xa
hoi.

- Panh gia san pham va Rubric cho phép xem xét qua trinh thiét ké, ché tao, thir

nghiém va cai tién san pham k¥ thuat.
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- Phén tich phan h6i ngudi hoc gitp danh gia trai nghiém hoc tap, mic do phu hop
va kha ning trién khai mé hinh trong thuc té.

Do d6, phuwong phap nghién ciru két hop 1a phii hop vé6i dic diém cia dé tai vi cho
phép danh gia dong thoi ca két qua ki thuat va su phat trién ning lyc toan dién cia sinh
vién. Bé xem xét tinh kha thi va gia tri thuc tién cua dé tai, nghién ctru da to chuc thu
thap va phan tich dir liéu khao sat dé do ludng tic dong ctia phuong phap STEAM dbi
vo1 su phat trién toan dién cua nguoi hoc.

3.1. Phwong phap khio séat va thu thap phan hai

Pé danh gia day du hiéu qua ctia mo hinh tich hop STEAM dbi v6i su phat trién
ctia sinh vién, nghién ctru st dung cach tiép can hdn hop, két hop khao sat dinh luong,
tr danh gia, danh gia dong dang va phan tich ndi dung dinh tinh. Hoat dong dénh gia
duogc chia thanh hai nhom: ndng lyc cdm xuc - xa hoi va ky nang phi k¥ thuat; nang luc
chuyén mon gin voi cac yéu cau thyc hanh k¥ thuat.

3.1.1. Phwong phap khao sat va phan tich k¥ ning mém

K¥ ning mém trong mé hinh STEAM c6 thé dugc do ludng hiéu qua thong qua

khung ning lyc cam xuc - x3 hdi bang cac cong cu sau:

- Str dung Bang héi SECQ (Social Emotional Competence Questionnaire).

- Tién hanh khéo sat trudc va sau khoa hoc (Pre- and post-course comparisons

- Panh gid bang cau héi danh gid moéi truong hoc tap tich hop STEAM.

......

Hinh 3.1: Sinh vién tdp trung va lam viéc nhom hi¢u qua trong mon hoc.
3.1.2. Phuwong phap khao sat va phan tich ky ning chuyén mén
Nang luc chuyén mon cua sinh vién dugc xem xét thong qua mirc d¢ hoan thanh
cac yéu cau k¥ thuat trong du an ché tao xe diéu khién 3 banh. Thay vi chi dya vao phiéu

khao sat, nghién ciru st dung ho so hoc tap (Portfolio) va phiéu danh gia theo tiéu chi
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(Rubric) dé thu thap minh ching vé qué trinh thuc hién, chat lugng san pham va kha
nang van dung kién thirc.

- Panh gia k¥ nang thiét ké va co khi: phan tich ban thiét ké xe (ty 1& 1:1), cach
tinh to4n trong tim, lip rap dong co va banh xe tu lwa sao cho khung xe can ddi, dam
bao banh xe d6i hudng dé dang.

- Panh gia k§ ning Pién - Dién tir: khao sat kha niang tmg dung Iy thuyét vao thuc
hanh thong qua viéc sinh vién thao tac déng hd VOM dé do dién ap, dién trg, kiém tra
thong mach va su cach dién an toan trude khi van hanh. Thém vao d6, danh gia tay nghé
ché tao mach in (PCB) thong qua quy trinh Ui nhiét, ngdm dung dich FeCl3 dn mon
ddng, tay rira muc in.

- Panh gid k¥ nang lap trinh va cong nghé: Panh gid dya trén kha ndng sinh vién
str dung phin mém Scratch dé x4y dung thuit toan diéu khién. Thu thap minh ching
qua cac khéi 1énh logic (vong lap vo tan, r& nhanh) dé diéu khién xe twong tac véi cac
vling mau sic khac nhau trén duong dua gia lap nham thay d6i toc do (chia 2, chia 4,
chia 8).

3.2. Thuc hign khao sat, thu thap phan hdi va danh gia két qua
3.2.1. Péi twong tham gia

Khao sat dugc thyc hién trén tap khach thé gém 157 sinh vién nam nhét dang theo
hoc mon thuc hanh nhap mén nganh Ky thuat Diéu khién va Ty dong hoa.
3.2.2. Quy trinh thuc hién khao sat va thu thap phan hdi

Pé dam bao tinh toan dién, dit liéu duogc thu thap trudce va sau khi sinh vién tham
gia du an (pre- and post-course) thong qua cac cong cu sau:

- Str dung bang héi SECQ (Social Emotional Competence Questionnaire) nham do
luong ndm nhém ning luc cot 16i (nhan thire ban than, nhan thic xa hoi, quan 1y ban
than, quan 1y mdi quan h¢, va ra quyét dinh c6 trach nhiém). Bang hoi gom 25 muc, sir
dung thang do Likert naim mtc (tr 1 = Hoan toan khong dong y dén 5 = Hoan toan dong

s

y)-
- Khao sat vé trai nghiém hoc tip STEAM tich hop bang khao sat ddnh gia 3 nhom
yéu t6 chinh: (1) Tich hop STEAM cho su phat trién toan dién, (2) Moi trudng hoc tap
tich cuc, va (3) Phuong phap giang day doi méi.
- Thu thap phan hoi dinh tinh thong qua phiéu phan ngim trai nghiém hoc tap
STEAM (STEAM Learning Experience Reflection Form) dé ghi nhan muc do tham gia,
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sy himg tha va cc phan ing cam xiic cta sinh vién trong qua trinh lam du an. Két hop

phuong phap danh gia déng dang dua trén nhom (group-based peer evaluation) dé xem
x¢ét kha nang tuong tac.

Hoat dong khéao sat dugc thuc hién trén co s& tuy nguyén va bdo dam an danh dé
dam bao do chinh xac cua dit liéu, mbi sinh vién truy cap vao bai khéo sat bﬁng tai khoan

email chinh thirc cua truong dai hoc.

Hinh 3.2: Sinh vién va san phém hoan thién sau moén hoc.

3.2.3. Dir liéu dwoe xir Iy bang cac ky thuit thong ké va két hop véi danh gia dinh

lwgng vé ning lwc thue hanh chuyén mén (sir dung phan mém SPSS)
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- Sir dung phép thir One-Sample T-Test dé phan tich mtic d6 y nghia ctia cac phan
héi so voi diém trung binh cia thang do.

- Tinh toan céc gia tri trung binh (Mean), do 1éch chuan (SD) va phuong sai (V)
dé so sanh sy thay ddi cua 5 nang luc cam xuc - xa hoi trude va sau khoa hoc. T-value
va p-value s& dugc dung dé xac dinh muc d6 y nghia théng ké cia su tién bo.

- Str dung kiém dinh hé sé Cronbach's Alpha dé xac dinh do tin cdy va tinh nhat
quéan ndi bo ctiia cac nhoém céau hoéi trong bang khao sat STEAM.

- Phan tich dinh tinh va danh gia chuyén mon (Ho so hoc tap): Két qua khao sat
duoc d6i chiéu véi hiéu suét thuc hanh cta sinh vién, bao gém: khéa nang van dung déng
hd VOM dé do dac an toan, quy trinh 6 budc ché tao mach in (PCB) mach cau H béng
dung dich dn mon, va ning lyc tu duy logic khi 1ap trinh thuat toan Scratch thay ddi toc
d6 xe dua trén ving mau sic cua duong dua.

Quy trinh khao sat va danh gia néu trén cho phép kiém chimg tac dong cia STEAM
¢ ca hai phuong dién: muc do tham gia hoc tap, nang luc chuyén moén k¥ thuat va su
phat trién cac ning luc cam xtc - xa hoi can thiét cho sinh vién ky thuat.

3.2.4. Két qua khao sat

Dit liéu khao sat tir 157 sinh vién ndm nhét hoc hoc phﬁn Thyuc hanh nhap mon
nganh K¥y thuat Piéu khién va Tu dong hoa tai Truong Pai hoc Su pham Ky thuat - Dai
hoc Pa Ning duoc phén tich theo hai nhom két qua chinh: su thay doi ciia ndm ning lyc
cam xtc - x& hoi trude va sau khoa hoc; va phan hdi cua sinh vién ddi v6i méi trudng
hoc tap STEAM tich hop [13].
3.2.4.1. Két qua SECQ

a. Kha nang tu nhan thuac

« Diém trung binh: 3.78/5.0 (SD = 1.22).

« Panh gia: Sinh vién c6 mitc d6 nhan thirc kha t6t vé suy nghi, hanh dong va cam
xUc cua ban than.

« Chi tiét: Biém cao nhat nam & kha niang nhan biét khi ban than dang trong trang
thai tam trang khong tot (3.90), trong khi kha niang giai ma biéu cam tuc gian trén khuon
mat nguoi khac 1a thap nhat (3.67). Kiém dinh t-test (t(156) = 6.45,p < 0.001) khang
dinh két qua nay c6 y nghia théng ké.

Bang 3.1: Hién trang nang luc nhan thic ban than cua sinh vién ndm nhat tai

Trudng Su pham Ky thuat — Dai hoc Pa Ning
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Tiéu chi Piém P léch

trung binh | chuin

To1 nhan thie rd suy nghi va hanh dong cua minh. 3.69 1.21
Téi hiéu 1y do ding sau hanh dong ctia minh. 3.73 1.10
Tbi hiéu dugc tim trang va cam xuc cua minh. 3.88 1.20
T6i nhdn ra khi minh & trang thai cam xtc bat 6n. 3.90 1.32

To1 c6 thé dién giai nét mat gidn dir cia nguoi

khéc.

3.67 1.30

b. Nhan thirc xa hdi (Social Awareness)

« Diém trung binh: 3.32/5.0 (SD = 1.19).

« Danh gia: Day 1a chi s6 thap nhat trong 5 mién nang luc, cho thiy sinh vién con
gip kho khian trong viéc thiu hiéu cam xac va hanh vi ctia ngudi khac.

« Chi tiét: Sinh vién tu tin nhat & viéc nhan biét cam xtc qua biéu cam khuodn mit
(3.50) nhung lai kém tu tin nhét trong viéc thiu hiéu suy nghi khi ngudi khac vui, budn
hay ttrc gian (3.09).

Bang 3.2: Hién trang ning luc nhan thic x4 hoi cua sinh vién nim nhét tai

Truong Su pham Ky thuat — Pai hoc Pa Ning

Tiéu chi Piém trung | P léch

binh chuén
T6i nhan biét cam xac qua nét mit ciia ngudi khac. 3.50 1.19
T6i d& dang hiéu 1y do tai sao ngudi khac cam thiy

3.39 1.16
nhu vay.
T6i biét duoc suy nghi ciia ngudi khac qua cam xtc

3.09 1.26
cua ho.
T6i hiéu 1y do tai sao nguoi khac phan ting nhu vay. 3.45 1.20
T6i thuong cé ¥ tudng chinh xac vé 1y do ban bé budn

3.18 1.14

ba.

c. Kha nang tuy quan ly (Self-management)
« Diém trung binh: 3.49/5.0 (SD = 1.23).
« Banh gia: Sinh vién c6 kha nang quan ly cdm xic ¢ mtc trung binh, dic biét 1a

duy tri sy binh tinh trong cac tinh hung cing thang.



46
« Chi tiét: Piém cao nhét 1 kha ning gitt binh tinh trudc ap luc (3.57), nhung thip

nhat 13 viéc duy tri sy diém tinh khi moi viéc di chéch hudng (3.37).
Bang 3.3: Hién trang niang luc quan ly ban than cia sinh vién nim nht tai

Trudng Su pham Ky thuat — Dai hoc Pa Ning

STT Tiéu chi piém Po léch
trung binh | chuan (SD)
(Mean)
1 | Toi c6 thé giit binh tinh trong cac tinh
. ) 3.57 1.22
hudng cang thang.
2 | Toi duy tri sy diém tinh va kiém soat lo
lang trong cac tinh hudng méi hay thay 3.45 1.18
doi.
3 | Té1 gitt dugce binh tinh khi moi viéc trd
, 3.37 1.25
nén khong nhu ¥ mudn.
4 | Tbi c6 thé kiém soat cam xuc ctia minh
N . 3.49 1.21
khi c6 diéu khong tot xay ra.
5 | Khi toi buc tic véi ai d6, toi doi cho dén
khi binh tinh lai trudc khi thao luan van 3.56 1.31
de.

d. Quan Iy mdi quan hé (Relationship Management)

« Diém trung binh: 3.69/5.0 (SD = 1.24).

« Danh gia: Sinh vién thé hién ning lyc tot trong viéc duy tri tuong tac tich cuc véi
ban bé va giai quyét xung dot.

« Chi tiét: Piém ndi bat 1a sy tu tin khang dinh ban than ma khong ha thip nguoi
khac (3.92); tuy nhién, su kién nhan va chap nhan sai 1am ctia ban bé con han ché (3.48).

Bang 3.4: Hién trang niang luc quan ly mdi quan hé caa sinh vién nim nhat tai

Trudng Su pham Ky thuat — Dai hoc Pa Ning

STT Tiéu chi Piém trung binh Po léch
(Mean) chuan (SD)

1 | T6i ludn xin 15i néu vo tinh 1am ton
3.84 1.20
thuong ban be¢ cua minh.
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2 | Toi ludn cd ging an i ban bé khi nguoi
. 3.64 1.26
hoc buon.
3 | Tai tranh chi trich ban be trong céac
3.57 1.24
cuodc tranh luan.
4 | T6i khoan dung vé&i nhiing sai 1am cia
3.48 1.25
ban be¢.
5 | T6i bao vé quan diém ctia minh ma
. 3.92 1.23
khong ha thap nguoi khac.

e. Pua ra quyét dinh co trach nhiém (Responsible Decision-Making)

« Diém trung binh: 3.70/5.0 (SD = 1.15).

« Panh gia: Sinh vién c6 kha ning xem xét hau qua va dua ra quyét dinh mot cach
chu ddo & muc kha.

« Chi tiét: Sinh vién thuc hién t6t viéc danh gia cac ti€u chi trudc khi dua ra dé
xudt (3.82) nhung it cht trong hon vao viéc cin nhéc ca vu va nhuoc diém ciia mot chién
lugce trude khi ap dung (3.61).

Bang 3.5: Hién trang ning luc ra quyét dinh c6 trach nhiém cua sinh vién nim

nhét tai Trudng Su pham K§ thuat — Dai hoc Pa Nang

STT Tiéu chi Piém trung Do léch
binh (Mean) | chuin (SD)
1 | T6i can nhic hau qua cua hanh dong
, 3.75 1.13
cua minh khi dua ra quyét dinh.
2 | T6i dam bao ring c6 nhiéu két qua
3.65 1.20
tich cuc hon khi dua ra lua chon.
3 | T6i danh gia cac diém manh cua tinh
, 3.69 1.14
huong trude khi hanh dong.
4 | T6i xem xét cac tiéu chi da chon trude
) 3.82 1.14
khi dua ra khuyén nghi.
5 | Toi can nhic diém manh va diém yéu
, 3.61 1.16
cua mdt chién lugce trude khi sur dung.

Dt liéu bang 3.1, cho théy nam 2024 c6 sy 6n dinh va mot s cai thién nhe so voi
nhom sinh vién nam 2023.

Bang 3.6: Bang cau hoi vé ning lyc cam xic - xa hoi (SECQ - the social emotional
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competence questionnaire)

. Trung binh Trung binh Xu
STT Mién nang lue
2023 2024 hwong
1 | Ty nhan thic 3.78 3.78 On dinh
2 | Nhan thire xa hoi 3.32 3.32 On dinh
3 | Tuquanly 3.54 3.49 Giam nhe
4 | Quan ly mbi quan hé 3.67 3.69 Tang nhe
Quyét dinh c6 trach
5 . 3.69 3.70 Tang nhe
nhiém

3.2.4.2. Higu qua ciia STEAM dbi véi sw phét trién chuyén mén va méi truong hoc
tap

Viéc 1ong ghép yéu t6 STEAM da lam thay dbi tich cuc cach nguoi hoc tiép nhan
kién thirc chuyén nganh. Phan tich thong ké danh gia cta ngudi hoc vé& moi trudng hoc
tap STEAM duoc chia thanh 3 nhom yéu td ¢t 161 v6i do tin cay Cronbach's Alpha rét
cao,:

- Nhém 1: Tich hop STEAM cho sy phat trién toan dién (Mean = 4.35/5.0,
Cronbach's Alpha = 0.91): ngudi hoc cho biét viéc hoc tich hop gitp xac dinh muc tiéu
hoc tap rd rang, thu hut va truyén cam htng. Phan hdi dinh tinh tir di liéu khao sat minh
chtng ngudi hoc khong chi ndm bit 1y thuyét ma con hao hing thuc hanh: “gitp em c6
co hoi duge thuc hanh, va cham véi thue t&”, “dugc tiép can véi nhiing kién thirc méi,
thiét bi vi mach méi” va “thoa sttc dam mé sang tao va thuc hanh”.

- Nhém 2: Moi trudong hoc tap tich cuc (Mean = 4.23/5.0, Cronbach's Alpha =
0.86): phuong phap giang day 14y ngudi hoc lam trung tim, gido vién la ngudi hudng
dan da tao ra sy than thién va céi mé. Khao sat ghi nhan ngudi hoc cam thay “giang
vién nhiét tinh, dé gan”, “moi ngudi déu hd trg nhau mot cach tot nhat”, gitp giam bt
cang thang khi tiép can kién thirc k§ thuat kho.

- Nhom 3: Phuong phap giang day doi méi (Mean = 4.30/5.0, Cronbach's Alpha =
0.84): viéc tich hgp cong nghé (Technology) va ton trong sy khéac biét cad nhan giup
nguoi hoc manh dan thtr nghiém céc giai phap k¥ thuat. Nguoi hoc nhan xét mon hoc

“mé&i mé va day sang tao”, “khéng nham chan nhu 16p hoc thong thudng”.



Hinh 3.4: Toan thé sinh vién 16p hoc phan Thuc hanh nhap mén nganh }7 thuat

Diéu khién & Ty dong hoa tham gia giai déu.
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Hinh 3.5: Sinh vién tham gia cudc thi dua xe diéu khién dat giai.
3.2.4.3. Phan tich mirc d$ hiéu qua ddi véi s phat trién ki ning mém (Ning luc
cam xuc xa hoi va lam viéc nhom)

Trong h¢ sinh thai hoc tdp STEAM 4.0, phat trién Nang lyc Cam xuc - Xa hoi
(SEL) va cac k¥ nang mém 1a mot muyc tidu cbt 15i, duge tich hop song hanh voi viée
dao tao kién thuc k¥ thuat. Cac hoat dong thiét ké va thi diu Robotics khong chi 1a mdt
san choi cong nghé thuan tay, ma con 1a bdi canh thuc tién 1y tuong dé ngudi hoc rén
luyén nam nhom ky nang SEL ctia khung chuan CASEL (tu nhén thirc, tu quan 1y, nhan
thirc xa hoi, k¥ nang quan hé vara quyét dinh).

Vé khia canh lam chii cam xuc va ndng cao su tu tin (Tu nhén thic - Self-
awareness): Dt li¢u dinh Iugng cho théy mot su chuyén dich tam ly cuc ky tich cuec.
Trudc khi tham gia dy &n trai nghiém, chi c6 60% hoc sinh cam théy tu tin ("Rét tu tin"
va "Kha tu tin") vao ndng lyc thuc hanh va 1ap trinh cia ban than. Tuy nhién, qué trinh
"hoc qua tao tac" (learning by making) da xd6a bo hoan toan rao can tdm ly e ngai cong
nghé cua nguoi hoc. Két qua khao sat sau cudc thi ghi nhan ty 18 ty tin da ting vot 1én

83%, déng thoi nhom hoc sinh "thiéu ty tin" giam manh tr 40% xuéng chi con 17%.
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Vé ning luc quan Iy cam xtc va tinh kién tri (Tu quan Iy - Self-management): Qua

trinh "thwr - sai" (trial and error) lién tuc khi van hanh robot trong thuc té da toi luyén
cho hoc sinh mét ban linh viing vang trudc su that bai. Phan tich dir liéu dinh tinh cho
théy hoc sinh da rén luyén dugc su bén bi thay vi bo cudc: "D la khi em thur chay robot
nhing khéng thanh céng. Em da tim 165, va ciing cdc ban thir lai nhiéu lan va diéu chinh
chuong trinh. Nén em hoc dwoc cach kién nhan hon". Pac biét, dudi ap luc cua cudc
thi, cac em da thé hién kha niang chiu dung 4p luc va tinh thin nd luc tuyét voi: "Toi
hém d6 méc dir da hoan thanh robot cach 3 ngdy, tui em test san gdp nhiéu vin dé ...
Ngay 16i hém dé tui em théo ra hét dé lam lai sao cho muot nhat".

Vé nang lyc hop tac va lam viéc nhom (K§ niang quan hé - Relationship skills):
Thong qua phuong phap Hoc tap dua trén du an (PBL), nguoi hoc budc phai budce ra
khoi ving an toan dé giao tiép va phdi hop véi cac thanh vién khac. Trong phan khao
sat tu luan, hang loat hoc sinh khéng dinh "Lam viéc nhém" 1a nang luc méi ndi bat nhét
ma cac em kham pha dugc & ban than. Cac em khong chi phan chia cong vi¢c ma con
hoc dugc cach ling nghe, giai quyét xung dot ¥ tudng va ton trong su da dang: "Khi
code sai qud nhiéu va thir di thir lai qud nhiéu lan... Lic d6 em mé&i nghi lam nhém thi
moi ngudi sé c6 1y twéng riéng hay thir theo Y twéng ting ngudi dé xem két qud va chdc
chdn hon". Qua trinh twong tac nay da tao ra su gin két sau sic: "Em hitng thi nhat la
viéc cac thanh vién cung nhau lam viéc, trao doi dé hoan thién dugc bai tot nhat".

Bén canh d6, qua cac ciu hoi da phan hdi, nguoi hoc cling nhin nhin ban than da
phat trién thém hang loat k¥ ning mém mang tinh tmg dung cao nhu: k¥ ning giao tiép
va thuyét trinh, k§ ning quan 1y thoi gian va t6 chirc du 4n, cung kha ning Gmg bién linh
hoat trudc cac tinh hudng bét ngo.

Tém lai, su két hop chit ché& gitta hoc thuat STEAM va thuc tién thiét ké Robotics
da chtng minh day 1a mot cong cu su pham dac lyc. M6 hinh nay khong chi tao ra nhiing
thé hé nguoi hoc am hiéu cong nghé, ma quan trong hon, no kién tao nén nhiing ca nhan
co tri tué cam x1uc cao, nang lyc hop tdc nhoém xudt sic va tinh than trach nhiém manh
mé voi cong dong.

3.3. Két luan chwong 3

Dua trén phan tich bo dir liéu khao sat tir 157 sinh vién nam nhat, c¢6 thé két luan réng
viéc tich hgp phuong phap STEAM vao giang day mon Thyc hanh nhap moén nganh K§
thuat Diéu khién va Ty dong hoa di dat duoc hiéu qua kép. Phuong phap nay khong chi
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tao ra mot moi truong hoc thuat sang tao, gitp sinh vién lam quen va 4p dung hi€u qua
kién thtrc chuyén mén k¥ thuat, ma con 1a chat xac tac manh mé gifip ting cudng céc
ky niang mém thiét yéu (SEC). Nhitng chuyén bién tich cuc trong kha ning lam viéc
nhom, quan 1y cam xuc va tu duy phan bién chirng minh moé hinh nay hoan toan dap tng

duoc yéu cau dao tao nhéan luc toan dién cho cudc Cach mang cong nghiép 4.0.
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KET QUA NGHIEN CUU VA HUONG PHAT TRIEN DE TAI

Két qua ciia nghién ciru

Duya trén qué trinh thiét ké, trién khai va phan tich dir liéu thuc nghiém, nghién ciru
da dat dugc nhiing két qua ndi bat sau:

- Vé mit khoa hoc va chét lugng dao tao: xay dung va ap dung thanh cong moé hinh
gido duyc tich hop STEAM vao mén Thuc hanh nhap mon nganh K¥ thuat Didu khién &
Tu dong hoa. Phuong phap nay da tao ra mot moi truong hoc thuat sang tao, giup sinh
vién nim nhét vuot qua bd ngd ban dau dé lam quen va ap dung hiéu qua kién thirc
chuyén mon k¥ thuat vao céc du an thuc té (nhu thiét ké mach in PCB, st dung déng ho
do VOM, 13p trinh thuat toan diéu khién trén Scratch va ché tao mé hinh xe co khi).

- V& phat trién k§ nang mém: dé tai di dat duoc "hiéu qua kép vira dam bao chuyén
mon vira 13 chit xtic tic manh mé& gitp bdi dudng ning luc cam xuc - xa hoi (SEC). Dir
lidu thong ké trén 157 sinh vién (v6i p < 0.001) cho thay su tién bd vuot bic trén ca 5
khia canh c6t 16i: Tu nhan thic (tdng tir 3.78 1én 4.31), Nhén thtrc x3 hoi (ting tir 3.32
1én 3.96), Ty quan 1y (tang tir 3.49 1én 4.10), Quan 1y mbi quan hé (tang tir 3.69 1én 4.16)
va Ra quyét dinh c6 trach nhiém (ting tir 3.70 1én 4.13).

- V& trai nghiém ctia ngudi hoc: khao sat cho thay sinh vién phan hdi rat tich cuc
vé mé hinh nay véi cac chi sb tin ciy cao: Tich hop STEAM cho su phat trién toan dién
(Mean = 4.35/5.0), Phuong phép giang day doi méi (Mean = 4.30/5.0) va Moi trudng
hoc tap tich cuc (Mean = 4.23/5.0). Phuong phap danh gia méi st dung Rubric va hd so
hoc tap (Portfolio) dd khuyén khich sinh vién phat huy tinh tir chu va trach nhiém ca
nhan.

V& san pham khoa hoc: Dé tai dd cong bd thanh cong 01 bai bao khoa hoc quéc té
trén co so dir liéu IEEE Xplore tai hoi nghi ATiGB 2025 véi tiéu dé: "Fostering Social-
Emotional Skills in First-Year Students at the University of Danang - University of
Technology and Education Through STEAM Education Approaches".

Huéng phat trién dé tai

Tir nhitng thanh céng budc dau, nghién ctiru dé xuat cac hudng phat trién mo rong
trong tuong lai nhu sau:

- M6 rong pham vi tich hop STEAM: Tiép tuc 4p dung nhan réng mé hinh hoc tap

dua trén dy an va tich hop lién mén STEAM sang cac hoc phan chuyén nganh khéc



54
trong chwong trinh dao tao ctia khdi nganh k¥ thuat, nham xay dung mot 1 trinh phat

trién nang luc toan dién xuyén sudt qua trinh hoc cia sinh vién.

- Thyc hién cac nghién ctru doc (Longitudinal Studies): tién hanh cac nghién cuu
theo ddi trong dai han va duy tri cac nhom déi chimg dé danh gia tinh bén vimng cta
ning lyc cdm xtc - xd hdi ma sinh vién da dat duoc, dic biét 1a can di sau tim hiéu cac
yéu t6 tac dong dén su thay d6i cua ky ning "Tu quan 1y".

- Téi wu hoa céc du an thuc tién: nang cép murc d§ phure tap cua cac du an ky thuat
(vi du: chuyén tir diéu khién bang ro-le va day sang diéu khién ty dong bang vi diéu
khién thong minh, str dung da dang cam bién) dé tiép tuc kich thich tu duy thiét ké, kha
ning sang tao dot pha va dap tmg nhu cau thuc tién cia Cach mang cong nghiép 4.0.

- Hoan thién tai liéu va hé thdng danh gia: chuan hoa cac quy trinh t6 chirc bai
giang, bd tiéu chi danh gia (Rubrics) chuyén sdu nganh k¥ thuit va cac mau Hd so hoc
tap dé dong goi thanh tai liéu hudng dan giang day. Qua dé, c6 thé chia sé kinh nghiém

chuyén mon va tap huin cho d6i ngii giang vién trong va ngoai truong.
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Danang, June 29, 2025
Dear Prof./Dr./M.Sc./Mr./Ms.: Mi Do Hoang Ngan and Thi-Thanh-Van Phan

A

It is our pleasure to invite you to attend the 10 Intemational Conference on Applying New
Technology in Green Buildings (ATiGB 2025), which will be held on July 25-26. 2025, at
The University of Danang — University of Technology and Education (UD-UTE), Campus 2,
Ngu Hanh Son District, Danang City, Vietnam.

Your paper (ID: 0188). entitled "Fostering Social-Emotional Skills in First-Year Students
at The University of Danang - University of Technology and Education through STEAM
education approaches", has been accepted for presentation at ATiGB 2025. Thank you for
your valuable contribution, which will enhance the depth of discussions and open new
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additional updates, please visit the official website: https://atigh2025 ute udn vn.

We look forward to welcoming you to Danang this July!
Sincerely.

On behalf of the Organizing Committee

Vice Chzur of the 10 International Conference on Applying New Technology in Green
Buildings (The ATiGB 2025)
Vice Rector of the University of Technology and Education

Hinh 1: Thu moi tham gia hoi nghi ATiGB 2025
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personal development. While these elements were not
examined as causal factors, they represent Important
aspects of the learning environment that students associate
with their growth.

Despite these encouraging outcomes, further research is
needed to  evaluate the sustainability of these
improvements and to better understand the mechanisms by
which STEAM integration may influence social-emotional
development. Future studies wusing longitudinal and
experimental-control group designs will help strengthen
the validity of these findings and provide deeper insights
into the effectivensss of integrated STEAM education.

In summary, while the integration of STEAM 15 not yet
a definitive solution, it holds potential as a meaningful
component of educational strategies that seek to foster both
academic achievement and the holistic development of
students in today’s rapidly changing world.
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10. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA PE
TAI O TRONG VA NGOAI NUGC
10.1. Ngoai nurde

Gido duc STEAM da dugc nghién clru va ing dung rong rii trong cac chuong trinh
gido duc tir pho thong dén dai hoc. Cc nghién clru tép trung vao viée tich hop STEAM
nham phat trién tr duy séng tao, kha nang giai quyét vén d& va cac k§ ning mém trong bbi
canh cach mang cong nghiép 4.0. Tiéu biéu nghién ciru [1] da phat trién chuong trinh gidng
day STEAM lién nganh tap trung vao viéc két hop khoa hoc, cong nghé, ky thuat, nghe
thudt va toan hoc dé cai thién su twong tac giira cac linh vuc va thic diy sang tao trong
giao duc. Dong thoi, viée tich hop STEM vao gido dyc ciia nghién ciru [2], nhin manh tiém
nang mé rdng khi tich hop thém yéu to nghé thuit (STEAM). Bén canh d6, nghién ciru [3]
da thyc hién mot dénh gia tong quan vé STEAM, chi ra rang sy tich hop nay gitp hoc sinh,
sinh vién phat trién tu duy da chidu va tlep cén sang tao hon trong cac linh vuc cong nghiép
séng tao. Ngodi ra, nghién ciru [4] dé xuét 4p dung STEAM dé danh gia cac k§ ning
chuyén mén trong cac nganh ky thudt, khang dinh phuong phdp nay nang cao hiéu qua dao
tao ki thudt va chuén bi t6t hon cho sinh vién trudc nhitng yéu cau thyec tién.

* Tai liéu tham khao
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[2] M. Honey, et al., STEM Integration in K-12 Education: Status, Prospects, and an
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10.2. Trong nudc

Tai Viét Nam, STEAM van con 12 mgt khai niém méi mé, céc nghién ciu budce dau
da cho thiy tiém ning 16n ctia phuong phép niy trong cai thién chét lwong dao tao va phat
trién k¥ ning toan dién cho ngum hoc. Cac nghién ciru tap trung vao 601 tuong 13 nguoi
day hoc hoac tuong lai 1a ngum day hoc va cac dbi tuong ngudi hoc tir mam non dén trung
hoc phé thong, trong khi gido duc STEAM cho céc nganh k§j thudt con chua dwoc quan
tam.

Tiéu biéu la nghlen ciru [1] d khdo sit ning lic can thibt cia giao vién pho thong dé
tnen khai thanh céng giao duc STEM. Nghién ctru chi ra 9 ning lyc cin bdi dudng, bao
gom ning luc thiét ké bai glang, t6 chirc hoat dong hoc, va huong dan hoc sinh ché tao san
phim STEM. Két qua nghién ciru dugc thuc hién véi céc gido vién mén Vit ly, Hoa hoc,
Sinh hoc, Toan, Tin hoc va Cong nghé tai Thai Nguyen

Bén canh d6, nghién ciru [2] da & xuét viéc van _dung tu duy thiét ké trong day hoc
theo dinh huéng STEAM, cy thé 1a véi cha dé "Lam db choi" trong mén Cdng nghé 16p 3.
Két qua thyuc nghiém cho thiy tién trinh tr duy thiét k& gitp hoc sinh phat trién kha nang
dong cam, hinh thanh ¥ tuéng va giai quyét van dé, dong thoi ting cuong k¥ ning lam viée
nhém va su cha dong trong hoc tép.

Ngoai ra, nghién clru [3] tdp trung vao viéc tich hgp STEAM vao mén Toan tai
truong trung hoc co so, thong qua (.hu dé “Thiét ké mu sinh nhit.” Quy trinh day hoc
STEAM trong nghién ciru nay bao g gbm 6 budc: xac dinh vin dé, nghién ciru kién thirc nén,
dé xuét giai phap, thiét ké mé hinh, thir nghiém va hoan thién san phim. Két qua nghién




!—mléng chi gop phan nang cao himg thi hoc tp ma con phat trién ning lyc tw duy va
sang tao cﬁq hoc sinh.

M3t s6 nghién ciru déng chit y bao gom: nghién ctru [4] vé gido duc STEAM tai céc
truong pho théng, tip trung vao viéc tich hop yéu t6 nghé thuat khai phong thong qua quy
trinh tu duy thiét ke, giap hoc sinh phat trién kha nang sang tao va ky nang giai quyét van
de thyc tién; nghién ciru [5] d¢& xuat khung ning hyc gido duc STEAM cho sinh vién nganh
gido duc mam non va nhimg phan tich thuc trang gido duc STEM/STEAM tai Hoa Ky va
dé xuat cac cach tiép cén lién nganh co thé ap dung tai Viét Nam [6].

Do @6 nghién ciru va 4p dung céch thirc tich hgp STEM/STEAM vio gido duc dai hoc
dic biét 1 linh vure k§ thuat thic diy kha ning sing tao, rén luyén t duy giai quyét vén dé
va k¥ nang lam viéc nhém cua sinh vién. Piéu nay mang lai mot phuong phéap tiép can da
chiéu dé xay dung nén tang tu duy sang tao va thich nghi vdi thé ky 21.

* Tai liéu tham khdo

[1] Nguyén Hong Duong, “Vén dung tién trinh tr duy thiét ké vao day hoc ngi dung
“Lam d6 choi” (Cong nghé 3) theo dinh hudng gido duc STEAM”, trang 13-17, s0 23
(20), Tap chi Giao duc, 2023.

[2] D3 Thi Hng Minh v Nguyén Thi Thu Ha, “Day hoc chii dé steam “Thiét ké mii
sinh nhat” trong day hoc Toan 8”, s6 22 (11), trang 38-42, Tap chi Giéo duc, nim 2022.

- 3] Nguyén Quang Linh va cong su, “Nhimg ning luc gido vién can dugc boi dudng
dé trién khai thanh cong day hoc theo dinh hudng gido duc STEM: nghién ctru truong hop
tai tinh Thai Nguyén”, s6 23 (6), trang 51-57 Tap chi Gido duc, 2023.

[4] Nguyén Thanh Nga va Ta Thanh Trung, “Gido duc STEAM va tiém ning vin
dung quy trinh tur duy thiét ké dé trién khai gido duc STEAM”, tép 18, s6 2, trang 310-320,
Tap chi Khoa hoc, 2021.

[5] Huynh Lam Anh Chuong va cong su, “Xy dung khung ndng luc gido duc
STEAM cho sinh vién nganh Giéo duc mm non tiép cin chuin nghé nghiép”, tap 20, s6 5,
Tap chi Khoa hoc, 2023. ~

[6] Nguyén Thanh Hai, “Gido duc STEM/STEAM: tir tim nhin chién lwoc dén thuc
tién trién khai trong hé théng gido duc ph thong tai Hoa Ky, Vién Nghién ciru Gido duc
STEM, Pai hoc Missouri, USA, 2015.

10.3. Danh muc cic cong trinh da cong bd thudc linh vuc cla dé tai cta chu nhiém va
nhifng thanh vién tham gia nghién ciru

Mi Do Hoang Ngan, Tan Hoa Nguyen, Thi-Thanh-Van Phan, Ly Hoang Rong Do,
Van Phuc Tran, Thanh Son Dang “A Technology-Driven Approach to Fostering Social and
Emotional Skills in First-Year Students at The University of Danang - University of

Technology and Education”, 2024 Applying New Technology in Green Buildings

(ATiGB), 2024. s dasans
11. TINH CAP THIET CUA DE TAI

Viéc tich hgp STEAM vao mon Thuc hanh Nhap mén nganh Ky thudt Diéu khién &
Ty dong hoa 1a mét huéng di can thiét va day tiém ning. Mon hoc nay déng vai ‘tr'(‘) nén
tang, giGp sinh vién nim viing cac nguyén Iy co ban va thuc hanh nhitng ky nang thiét yéu
trong linh vuc k¥ thuat. Tuy nhién, phuong phap giang day truyén théng van ton tai nhiu
han ché, dic biét trong viéc két hop giita phat trién k¥ ning chuyén moén va kj ndng mém.
Phuong phap truyén thong thudng tip trung vao viéc truyén dat kién thirc ly thuyet va thue
hanh theo cic quy trinh ¢o dinh, dan dén cach tiép céin ndy chua tao du di€u kién dé sinh
vién phat trién cac ky ning mém nhu tu duy phan bién, 1am viéc nhom va giao tiép — nhirng
yéu t6 quan trong trong mdi truong lam viéc hién dai. Ngoai ra, phuong phap ndy ciing it
khuyén khich sy sang tao va chua khai thac dugc tinh lién nganh, lam han ché kha ning

sinh vién giai quyét cac van dé phirc tap.




Nguoc lai, viéc tich hop STEAM mang dén mét cach tiép can déi méi, két hop lién
nganh gitra Khoa hoc, Cong ngh¢, Ky thuft, Nghé thudt va Toan hoc. Phuong ph;:'lp nay
khong chi khuyén khich sjnh vién 4p dung 1y thuyét vao thuc tién thong qua cac dy an thuc
t¢ ma con tao di€u kién dé sinh vién phat trién dong thoi k§ ning chuyén mén va ky nér'lg
mém, thic day sy sing tao va kha nang tu duy dgt pha, khuyén khich sinh vién giai quyét
véin d&, 1am viéc nhém va giao tiép hidu qua. D& tai “Tich hop STEAM trong gidng day
mén Thyc hanh Nhip mén nganh K thuat Didu khién & Tu dong héa” khong chi cii tién
phuong phép gidng day ma con giip sinh vién sn sang dap vmg nhitg yéu ciu khit khe
cua mdi trudong lam viéc hién dai, gép phan nang cao chat luong dao tao va phat trién ngudn
nhén luc trong linh vuc ky thuét. [1-4].

* Tai liéu tham khao

[1] M. E. Madden, et al., “Rethinking STEM education: An interdisciplinary STEAM
curriculum”, Procedia Computer Science, vol. 20, pp. 541-546, 2013.

[2] M.Honey, et al., STEM Integration in K-12 Education: Status, Prospects, and an
Agenda for Research. National Academies Press, 2014.

[3] L. Colucci-Gray, et al., “A critical review of STEAM (science, technology,
engineering, arts, and mathematics)”, Oxford research encyclopedia of education, 2019.

[4] S. Kulturel-Konak, et al., “Assessing professional skills in STEM disciplines”, 2013

IEEE integrated STEM education conference (ISEC), IEEE, 2013.
12. MUC TIEU DE TAI '

Xay dung va trién khai phuong phap giang day tich hgp STEAM trong moén Thuc
hanh nhip mon nganh Ky thuat Diéu khién & Tu dong hoa, nhdm ning cao nang luc
chuyén mén va phat trién cac ky ning mém cho sinh vién.

13. POI TUQONG, PHAM VI NGHIEN CUU
13.1. P6i twong nghién ctru

e Cach thirc tich hgp STEAM trong gidng day moén Thuc hanh nhap mén nganh Ky
thust Diéu khién & Ty dong hoa.

o Phan hdi ciia sinh vién niim nhét nginh Cong nghé k¥ thuat diéu khién va Tu dong
hoa, Truong Pai hoc Su pham K§ thujt —Dai hoc Da Nang. :
13.2. Pham vi nghién ciru '

Mén Thuc hanh nhip mén nganh K§ thuat Diéu khién & Ty ddng hoa tai truomg Dai

hoc Su pham K§ thujt — Pai hoc Pa Ning.

14. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU
14.1. Céch tiép cén
e Nghién ciru, phén tich va téng hop cic phuong phap tich hgp STEAM trong giang
day mén Thuc hanh nhap mdn nganh K§ thuét Diéu khién & Ty dong hoa.
o Thiét ké bai giang mén Thuc hanh nhdp mén nganh K thuat Piéu khién & Tu
déng hoa theo hudng tich hop.
14.2. Phuong phap nghién ciru , , ’
o Phuong phap diéu tra: khio sat doi tuong hodc phong van truc tiép.
e Phuong phép dinh lugng bao gom thu thap dir li¢u, phan tich dir liéu khao sat.
e Phuong phép thuc nghiém khoa hoc: 4p dung cho cic nhém sinh vién.
15. NOI DUNG NGHIEN CU'U VA KE HOACH NGHIEN CUU
15.1. Nbi dung nghién ciru .
- Ngi dung 1: Tich hop STEAM vio mén Thyc hanh nhip mén nganh Ky thuét Dieu
khién & Ty dong hoa. : o
e Trinh bay sy cén thiét cia STEAM trong gido duc linh vyc k¥ thut, 95c b'l(}t 'lg trong
mé6n Thuc hanh nhap mén nganh Ky thut Piéu khién & Tu dong hoéa, nham dap (mg nhu
ciu thyc té hién nay va ning cao chat lugng dao tao.




[ Trinh bay téng quan cac céch thiic tich hgp STEAM vao mén Thuc hanh nhdp mén

nganh K§ thuat Diéu khién & T dong héa.
- N§i dung 2: Phuong phép nghién ciru
e Nghién ciru géch thirc tich hop STEAM trong giang day mén Thuc hanh nhap mo6n
nganh Ky thuit Dicu khién & Ty dong hoa.
e Xay dung lai Dé cuong modn Thyc hanh nhdp mon nganh K thuat Didu khién & Tu
dong hoa phu hop véi viée trién khai phuong phép giang day tich hop STEAM.
- Noi dung 3: Quy trinh khdo sét sinh vién
Xay ding quy trinh Khao sét va phan tich dit liéu phan héi tir sinh vién ctia mén Thuc
hanh nhip mén nganh K§ thuat Diéu khién & T dong héa.
- N6i dung 4: Phén tich dif liéu khdo sét sinh vién
Phén tich mirc d¢ hi¢u qui cia phuong phip STEAM dbi vé6i su phét trién k¥ ning
chuyén mén va kj ning mém cua sinh vién.
- Ni dung 5: Két lufn va kién nghi cai tién
o Tong két nhitng tic dong tich cuc cia STEAM trong viéc giang day mén Thyc hanh
nhap mén nganh Ky thuit Diéu khién & Ty dong hoa.
_ © D& xut cc bién phap cai tién nhim tiép tuc nang cao chét lugng giang day va phat
trién k¥ nang toan dién cho sinh vién.
15.2. Ké hoach nghién ciru

Thoi gian
; 2 thang/nam Ngudi thue hién
STT Néi dung cong viéc Attt ( bét gl?m - | (ghi cguu thé ;,‘2 va tén) —
thédng/nam chén cét s6 ngay cong
két thiic)
1.|Ngi dung 1: Tich hop | Béo cao 01/2025- |Phan Thi Thanh Van
STEAM vao mén Thuc 3/2025 | (22 ngay cong)’
hanh nhép mon nganh Ky D6 Hoang Ngan Mi (22
thuidt Piéu khién & Tu ngay cong)
dong hoa
2.| Ngi dung 2: Phuong phép | Bdo cdo 4/2025- |Phan Thi Thanh Van
nghién ciru 6/2025 | (11 ngay cong)
3.[Noi dung 3: Quy trinh Mau khao sét 7/2025- | D6 Hoang Ngan Mi (22
khao sat sinh vién Dir liéu khao sat | 11/2025 | ngay cong)
Phan Thi Thanh Vén
(11 ngay cong)
4.| Ngi dung 4: Phan tich di | Bao cao 10/2025- | D6 Hoang Ngin Mi (11
liéu khao sat sinh vién 11/2025 | ngdy cong)
Phan Thi Thanh Vén
(11 ngay cong) -
5.| N§i dung 5: Két luan va | Bao cdo 11/2024- |Phan Thi Thanh Véan
kién nghi cai tién. 12/2025 | (11 ngdy céng)
16. SAN PHAM
16.1. San pham khoa hoc
- Bai b4o dang trén tap chi c6 tén trong danh muc Scopus/SCIE |
- Bai b4o ding trén tap chi/ky yéu dugc tinh diém trong danh myc HDCDGSNN X
- San phim khic: 3 '
Tai liéu huéng dan thi nghi¢m [ Tai liéu hudng din thyc hanh O

Bai thuc hanh/bai thi nghiém  [J Gidotrinh [0  Tai liéu tham khio [
116.2. San pham dao tgo:




Pio tao (~Jao hoc Pao tao NCS O
Huéng dén sinh vién bio vé dé tai/dd an t6t nghigp O
Hu6ng dan sinh vién nghién ciru khoa hoc O
16.3. San pham img dung '
Chién lugc

Chuong trinh méy tinh  [J  Tiéu chuén O O
Wel?site O Phuong phéap [0 Péan O
Thiét bi rqéy moc O Tailiéu du bao 0 Ban quy hoach O
Day chuyén céng nghé [J Luén chimg kinh té 0O Vitligu O
M hinh ' O Qui pham 0 Miu O
So dd, ban thiét ké [0 Ban kién nghi [0 Gibngcaytrong O
Qui trinh cdng nght 0 Bio céo phén tich 0] Gibng vat nudi O

16.4. Tén san pham, sO lugng va yéu cAu khoa hoc dbi véi sin phim "

TT Tén san phim So lwong Yéu ciu khoa hoc

1.| Bai bao khoa hoc dding trén 1 “Téc gia chinh (hogc tc gid
tap chi/ky yéu dugc tinh diém ddu hodc tic gia lién hé) cia
trong danh muc HDCDGSNN bai bao 1a thanh vién tham gia
thuc hién dé tai;

- Pon vi cong tic cua tic gid
chinh thudc trudmg Pai hoc Su
pham Ky thuét - Pai hoc Pa
Néng

17. HIEU QUA (gido duc v do tao, kinh té - xa hoi)

Gop phén nang cao chét Iugng gidng day m6n hoc va ky ning sinh vién.

18. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CU'U VA PIA CHI UNG
DUNG ;

- Phuong thirc chuyén giao két qua nghién ciru: Bao céo a8 tai.

- Pia chi tmg dung: B6 mén Tu dong héa, Khoa Di’én'- Pién tir Trudng Pai hoc Su
pham K§ Thuét - Dai hoc Pa Ning; 48 Cao Thing, P. Thanh Binh, Quén Hai
Chau, TP. P4 Ning. (img dung cho mon Thyc hanh nhip mén nganh Ky thuat Piéu
khién & Tu dong hoa, 20 sinh vién/ 1 16p). _




19. KINH PHI THY'C HIEN DE TAI VA NGUON KINH PHI
Tong kinh phi: 20.000.000 dong
Biing chir: Hai muroi trigu ddng chin
Trong do:
- Tir ngudn Quj KHCN: 20.000.000 ddng - Tir cic ngudn kinh phi khac: 0 dd
L , ; 0.000. g - Tir cac nguon kinh phi khéc: 0 dong
Du tru kinh phi theo cdc muc chi (phit hop vé6i néi dung nghién ciru):

Ngudn kinh phi Ghi
z : 5 chu
Stt Khoan chi, ni dung chi Tong kinh phi | Kinh phitir | Cic
’ . (BVT: VNP) | Quy KHCN | ngudn
(DVT: VND) | khic
T T — 18.960.000 |  18.960.000 Giao
’ ’ khoén
2 | Chi mua vat tu, nguyén vit liéu
3 | Chi sira chira, mua sim tai san c6 dinh
4 | Chi hdi thao khoa hoc, cong tac phi
5 | Chi tra dich vu thué ngoai phuc vu nghién
clru :
6 | Chi didu tra, khio sat thu thap sb liéu
7 3 2 2 oo el o 5 Ik 40.000 40.000 Giao
Vin phong pham, thong tin lién lac, in an thokn
8 | Chi Hoi dong t danh gid
9 . oS " 1.000.000 1.000.000 Giao
Quién ly chung nhiém vu KHCN Khodn
10 | Chi khac lién quan
TONG CONG 20.000.000 |  20.000.000 |.
Ngay.29. thing 04, nam 025 Ngady.20. thang 04. ndm 2025
TM. HOI PONG KHOA Chii nhiém d@ tai
(ky, ho vi tén) / (ky tén)
s
./
— Ve Phan Thi Thanh Vin
O’\/v Da Ning, ngdy Lo théng Of. nim Jay
~Co quan Chi tri duyét V=
7Ky HIEU TRUONG
PHO HIEU\TRUONG
sU PHEM [
KY THULT [
Mo o / i
PGS. TS. V6 Trung Himg ]




Trong do:  Ngudn tir Quy KHCN: 20.000.000 dong ~ Céc ngudn khac: 0 déng  (DVT: VND)

BANG 1: BANG DU TRU KINH PHi THU'C HIEN DPE TAI
Kinh phi thue hién dé tai: 20.000.000 dong

STT | Khoin chi,ndidung | Thoigian | Tongkinh | Nguénkinhphi | Ghi
chi th‘l_rch h'ién phi Kinh phi tir | Cic chu
(tu:t ar}{g/ ; Quy nguén
ndm,dén KHCN | khac
- thdng/nam)
(1) () (3) (4) () (6 (7)
1 Chi llen cong lao dong | 1/2025 ¢én | 18.960.000 [ 18.960.000
truc tiep 12/2025
2 Chi mua vat tu, nguyén,
nhién, vt lidu
3 Chi stra chita, mua sim
1ai san co dinh
4 Chi héi thao khoa hoc,
cong tac phi
5 Chi tra dich vu thué
ngoai phuc vu hoat dong
nghién ciru
6 | Chi diéu tra, khio sét thu
thap so liéu
7 | Chi vin phong, pham. | 1/2025 dén 40.000 40.000
théng tin lién lac, in an 12/2025
8 | Chi hop hoi dong dénh 0 of o
gia, nghiém thu cép co
s& :
9 [ Chi quan ly chung 1/2025 &n | 1.000.000 |  1.000.000
12/2025
10 | Chi khac
Téng cong 20.000.000 | 20.000.000 0

Bing chir: Hai muoi triéu déng y.

Da Néng, ngay .20 thang Q4. ndm 2025
Chii nhiém deé tai

(ky 1én)

V

e




BANG 2: GIAI TRINH CHI TIET CAC MUC CHI

Muc 1: Chi tién cong lao déng truc tiép
Muc la: Ban tinh thu lao 1ao ddng phén theo ké hoach nghién ciiu

Dinh mrc tha lao thang ciia chii nhiém (DMCN) 3.000.000 dong
So Noi dung cong viée Chirc [Hés6| S§ | Pinhmic | S§ |[Tongsothang| Tong thu
TT danh | lao |nguoi| thiilao |ngay | quyddicia | laothuc
khoa | dong [trong | thangcida |cong chiac hién nhiém
hoc | khoa [nhém | chii nhiém [(DVT:| danh/nhém | vu ®VT:
hoc | chirc (DMcn) |ngay) | chicdanh VND)
danh |(PVT: VND) (PVT: thang)
(1 (2) 2D | 3 | @ (5) 6) |(D=6/22ngay| 8=3x5x7
1 |Noi dung 1: Tich hgp 2,0 3.600.000
STEAM vao mdn Thuc
hanh nhap mon nganh
KTDK & TDbH .
Thu lao 01 thanh vién 0,8 1 3.000.000 | 22 1,0 2.400.000
chinh
Phan Thi Thanh Vin Thanh | 0,8 1 3.000.000 | 22 1.0 2.400.000
vién
chinh
Thu lao 01 thanh vién 0,4 1 3.000.000 | 22 1,0 1.200.000
D6 Hoang Ngan Mi Thanh | 0,4 1 3.000.000 | 22 1.0 1.200.000
vién
2 | Né6i dung 2: Phuong phap 0,5 1.200.000
nghién ciru -
Thu lao 01 thanh vién 0,8 1 3.000.000 | 11 0,5 1.200.000
chinh
Phan Thi Thanh Van Thanh | 0,8 1 3.000.000 | 11 0,5 1.200.000
vién
chinh
3 | Noi dung 3: Quy trinh 1,5 3.000.000
khao sat sinh vién
Thu lao 01 thanh vién 0,8 1 3.000.000 | 22 1,0 2.400.000
chinh
D6 Hoang Ngan Mi Thanh | 0,8 1 3.000.000 | 22 1.0 2.400.000
vién
chinh
Thi lao 01 thanh vién 0,4 1 3.000.000 | 11 0,5 600.000
Phan Thi Thanh Vén Thanh | 0,4 1 3.000.000 | 11 0,5 600.000
vién
4 | No6i dung 4: Phan tich dir 1,0 1.800.000
liéu khao sat sinh vién
Tha lao 01 thanh vién 0,8 1 3.000.000 | 11 0,5 1.200.000
chinh
Do Hoang Ngin Mi Thanh | 0.8 1 3.000.000 | 11 0.5 1.200.000
vién
chinh
Thu lao 01 thanh vién 0,4 1 3.000.000 | 11 0,5 600.000
Phan Thj Thanh Van Thanh | 0.4 1 3.000.000 [ 11 0.5 600.000

vién




;g Noi dung cong vice fi,‘hinr: HA(? S(‘)~ . g Pinh mirc S6 |Tong sé thang [Tong thu lao
'anh s6 |nguwéi [thi lao thang | ngay | quy doicia | thuchién
khoa I:m trong | cha chi cong chirc nhiém vu

hoc | dong |nhém | nhiém  |®VT:| danh/nhém ((DVT: VND)
khoa | chire | (DMcx) |[ngay)| chirc danh
hoc [ danh |(DVT: VND) (DVT: thang)
M _ 2. eh | 3 [ @ G) ) |(7)=6/22ngiy | 8-3x5x7
5 | Thu lao cia chd nhiém 1 1 3.000.000 2,4 7.200.000
nhiém vu: ' '
(TLex = 1,0 X DMex x 20% (=20%x 12
x 1) - : thing)
6 l]l hu lao cia thu ky khoa 03 1 3.000.000 2,4- 2.160.000
0C:
(TLx = 0.3 x DMcy x 20% (=20%x 12
= T) thang)
TONG CONG 9,8 18.960.000
Muc 1b: Bin tinh tha lao lao dgng phin theo tén thanh vién tham gia nghién cuau
STT Ho vatén Chirc danh Hé | 86 | Téngsd | Pinh mic Thanh tién | Téng cdng
sb ngay [thang quythu lao thing ®VT: (BVT
(néu| doicia | cliachi VND) VND)
c6) fchirc danh| nhiém
(PVT: (DMCN)
thang) |@®VT: VND)
1 2 3 4 5 6 7 8 9
1 | Phan Thi Thanh Van Chi nhiém 1 24 3.000.000 7.200.000 (12.000.000
2 | Phan Thi Thanh Vin | Thanh vién chinh 0,8 | 33 1,5 3.000.000 3.600.000
3 | Phan Thi Thanh Vian Thanh vién 04 | 22 1,0 3.000.000 1.200.000
4 | D5 Hoang Ngan Mi Thanh vién chinh | 0,8 | 33 15 3.000.000 3.600.000 | 6.960.000
5 | b5 Hoang Ngan Mi Thanh vién 0,4 | 22 1,0 3.000.000 1.200.000
6 | Db Hoang Ngan Mi | Thwr ky khoa hoc | 0,3 24 3.000.000 2.160.000
Tong 110 9.8 - 18.960.000
Muc 2: Chi mua vit tw, nguyen, nhién, vit liéu : Khong
Muc 3: Chi sita chira, mua sim tai sin 6 dinh : Khong
Muc 4: Chi hdi thao khoa hoc, cong tic phi : Khéng
Muc 5: Chi tra dich vu thué ngoai phuc vu hoat dong nghlen ciru: Khong
Muc 6: Chi diéu tra, khio sat thu thip 56 liéu ' Khong :
A
Muc 7: Chi van phong, pham, théng tin lién lac, in an:
- Nguén kinh phi (d6ng)
i| s6 | Don [ Tongkin = -~
i Nbi dung chi D:;:hv! lwong | gid phi Kinh phi tir Nguon
: Qu§ KHCN khac
1 2 3 4 5 (6) =(4)x(5) 7 8
Chi in 4n béo cio dé Quyén | 4 |10.000 40.000 40.000 0
Lai ’
| Téng cong 40.000
co s6: Khong

Muc 8: Chi hop hdi dong danh gi

\1uc 9: Chi quin ly chung

Muc 10: Chi khac

si4, nghiém thu cip

- 1,000.000 déng
: Khong




Chiu nhiém dé tai
(kv, ght ho va tén)

Vo™
JL el

Phan Thi Thanh Van

Da Nang, ngay oL thing ef.. namdy. ..
Co quan chii tri -
“y HIEU TRUONG

NG f_f

EUT TRUONG
TRUdNé{FI
DAl HOC \:

PGS. TS. Vo Trung Hung



CONG HOA XA HOI CHU NGHiA VIET NAM
Doc 1ap - Ty do - Hanh phic

Ngay 24 thang 01 ndm 2025
HOP PONG TRIEN KHAI THU'C HIEN
DE TAI KHOA HOC VA CONG NGHE CAP TRUONG
S6: 04/HD-KHCNCS-2024

- Cén c B luét dén su ngay 24 thang 11 nam 2015;

Céan ctr Luét khoa hoc va cong nghe€ ngay 18 thang 6 niam 2013;

Can ci Quyét dinh s6 1749/QD-TTg ngay 08 théng 11 nam 2017 ctia Thi tuéng Chinh

ph~1'1 Ve vigc thanh 14p Trudng Pai hoc Su pham K thuat (PHSPKT) thudc Pai hoc Pa

Nang;

Can cir Thong tur s6 03/2023/TT-BTC ngdy 10 théng 01 ndm 2023 ctia B9 trudng B

Tai chinh vé viée quy dinh lap du todn, quan 1y st dung va quyét toan kinh phi ngan

sach nha nudc thuc hién nhiém vu khoa hoc va cong nghé;

Can cir Quyet dinh s6 216/QD-DHSPKT ngay 09 thing 3 ndm 2018 ciia Hiéu truéng

Truong Dai hoc Su pham Ky thuat v& viéc ban hanh Quy dinh vé quan ly @& tai khoa

hoc va cong nghé cép co s& (cap Trudng) do Trudong Pai hoc Su pham Ky thuét quan

ly; '

- Can cir Quyét dinh sb 42/QD-DHSPKT ngay 21 thang 01 nam 2025 cua Hiéu truong
Truong Dai hoc Sw pham Ky thudt vé viéc phé duyét kinh phi va giao nhiém vu thuc
hién dé tai khoa hoc va cong nghé (KH&CN) cép Truong;

Sau khi xem xét muc tiéu, ndi dung nghién ctru va san phém khoa hoc cla dé tai
KH&CN (sau déy goi tat 1a “dé tai”):

“Tich hop STEAM trong giing day mén Thuc hanh nhip mén ngﬁnh' Ky
thuét Diéu khién & Tw dong héa.”

Ma sb: T2024-06-04.

Bén A: Truong Dai hoc Sw pham Ky thuit

Dai dién: Ong Nguyén Lé Hing  Chuc vu: Hiéu m{c'mg

Dia chi: 48 Cao Thang, Quan Hai Chau, Thanh pho Da Ning

Dién thoai: 0236.3822571 Fax: 0236.3894884~

S6 tai khoan: 3716.1.1055693.00000 tai Kho bac Nha nuéc Da Ning

2. Bén B: f)ng (Ba): Phan Thi Thanh Van la Chu nhiém d8 tai

- 86 CCCD: 048188000604 ngay cap: 17/4/2021 noi cip: Cuc canh sét Quan ly

Hanh chinh vé Trat tw Xa hoi, B Cong an. N
- S0 Tai khoan: ~ 56110001300447 tai ngin hang BIDV CN Da Ning
- M s6 thué: 8106350111

- Don vi: Khoa Dién - Dién tir, Truong Pai hoc Su pham Ky thuat, Pai hoc Pa
Niéng.
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- Dbién thoai: 0934472717 Email: pttvan@ute.udn.vn

Va cdc thanh vién tham gia thuc hién dé tai theo th uyét minh dwoc duyét gom:

2.1. Bén B: Ong (Ba) D6 Hoang Ngan Mi la Thanh vién chinh,

-S6 CCCD: 048189001229 ngay cép: 9/1/2022 noi cép: Cuc canh sat Quan ly Hanh
chinh vé Tréat tu Xa hoi, Bo Cong an.

- 86 Tai khoan: 5601493447 tai ngan hang BIDV chi nhanh Hai Van

- Ma s6 thué: 8281001924 )

- Bon vi: Khoa Dién - Dién tir, Truong Pai hoc Su pham K§ thuat, Pai hoc Pa Nang.
- Di¢n thoai: 0905950373 . Email: dhnmi@ute.udn.vn

Cang théa thudn va thong nhét ky két Hop dong thuc hién @& tai KH&CN cép Truong
(sau day goi tat la Hop dong) véi cac diéu khoan sau:

Piéu 1. Péi twong Hop dong

1. Bén A dat hang va Bén B nhan dat hang thuc hién dé tai KH&CN cép trudng (sau day
goi 1a dé tai) theo céc ndi dung trong Thuyét minh dé tai da dwgc phé duyét (sau day goi
tat la Thuyét minh).

- Thuyét minh la bd phan khéng tach roi ciia Hop dong.

. Noi dung Thuyét minh cé thé duoc didu chinh bang vin ban cla co quan c6 thim
quyén trén co s su thong nhat cua hai Bén.

Diéu 2. Thoi gian thue hién Hop ddng

1. Thoi gian thuc hién dé tai la 12 thang, tir thang 01 ndm 2025 dén théang 12 nim 2025.
2. Thai g’ian thuc hién hop déng 96 thé @uqc diéu chinh theo thoi gian thuc hién @2 tai
bang quyét dinh ciia co quan c6 tham quyén.

Diéu 3. Kinh phi dé tai:

1. Kinh phi thuc hién:

W (3]

Téng cong: 20.000.000 ddng
Trong dé:

- Kinh phi tir nguén Khoa hoc cong nghé: 20.000.000 ddng
+ Kinh phi khoan: 20.000.000 ddng
+ Kinh phi khéng giao khoan: 0 dbng
- Kinh phi tir cic nguén khéc: 0 dbng

2. Tam (mg va thanh quyét toan kinh phi

- Tam (mg dot 1: Ngay sau khi ky két hop ddng, bén A s& tam g cho bén B t5i da 50%

gid tri hop dong khi c6 yéu ciu tam img cua bén B.

. Tam ung dot 2: Bén A cép tam (ng t6i da 40% téng gid trj con lai clia hop ddng khi c6

dé nghi ca bén B va sau khi bén B phai hoan thanh h so thanh toan t6i thidu bang 50%

mic kinh phi da tam ng céc dot tru6e d6 trén co s& dé tai duge danh gia hoan thanh tién
2
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do thyc hién do’t 1.Bén A thuc hién thanh ton cho bén B theo diing quy dinh hién hanh,
dong thoi thu hoi cho dén hét sb tin da tam {mg. S6 tién tam tmg dot 1 chwa dugc thu hoi
thi s& dwoc thu hdi trong lan thanh toan cudi cing.
- Thanh toan dot cudi: Sau khi dé tai dugc nghiém thu chinh thirc, bén B phai hoan thanh
va ndp hd so thanh quyt toan kinh phi tAt c& cic ngudn ké tir ngay két thic nhiém vy
theo quyét dinh phé duyét nhiém vu va hop ddng da ky két va trong pham vi nién 46 tai
chinh. Bén A thanh toén hét gia tri con lai clia hop ddng tir nguén do bén A quan 1y theo
dung quy dinh hién hanh.
- Thly theo két qué thuc hién hop ddng ma bén B chju nhimg xir Iy tai chinh trong quy
dinh tai diéu 6 hop ddng nay.
Diéu 4. Quyén va nghia vu ciia cic bén

1. Quyén va nghia vu ciia Bén A
a) Cung cép c4c thong tin can thiét cho viéc trién khai, thyc hién Hop dong;
b) B tri cho Bén B sb kinh phi tir Truong DHSPKT, PHDN quy dinh tai Diéu 3 Hop
ddng nay theo tién d6 ké hoach, twong mg véi céc ndi dung nghién ciru duge phé duyét;
¢) Td chirc phé duyét ké hoach d4u thdu, mua sim may méc, thiét bi, nguyén vét liéu va
dich vu ciia dé tai bing kinh phi do Bén A cfp (néu c6) theo quy dinh;
d) Trudce mbi dot cép kinh phi, trén co s¢ bao céo tinh hinh thuc hién @& i ctia Bén B,
Bén A cén ci vio sin phdm, khéi lugng cong viéc d hoan thinh theo Thuyét minh dé
cép tiép kinh phi thyuc hién Hop ddng. Bén A cb quyén thay dbi tién d6 cip hodc ngimg
c4p kinh phi néu Bén B khéng hoén thinh céng viéc ding tién d9, ding nfi dung céng
viéc dugc giao;
d) Kiém tra dot xuit dé dénh gis tinh hinh Bén B thyc hién dé tai theo Thuyét minh.
Truomg PHSPKT, PHDN thyc hién kiém tra dinh ky dénh gi4 tinh hinh thuc hién dé tai
theo quy dinh hién hanh vé quén Iy d8 tai khoa hoc va cong nghé chp anb'ng;
e) Klp thoi xem xét, giai quyet theo thAm quyén hodc trinh cap c6 thim quyén giai quyet
kién nghi, dé xuét cia Bén B vé diéu chinh ndi dung chuyén mén, kinh phi va cc vin @&
phat sinh khic trong qua trinh thuc hién dé tai;

g) T chizc danh gia, nghiém thu két qua thyc hién dé ti ciia Bén B theo cc yéu cAu, chi
tiéu trong Thuyét minh;

h) C trach nhiém ciing Bén B tién hanh thanh Iy Hop ddng theo quy dinh hién hanh;

i) Phoi hop cing Bén B xir Iy tai san dugc mua sém bing ngén sich Truong DHSPKT,
DHDN hoic duge tzo ra tir két qua nghién ciru cia @& tai sir dung ngén sich Trudng
DHSPKT, PHDN (néu c6) theo quy dinh ciia phap luat;

k) Tlep nhén két qua thuc hlt;n dé tai, ban giao két qua thyc hién dé tai cho td chirc @8
xut Azt héng hofc t6 chirc trién khai 1 (g dyng sau khi dugc nghiém thu;
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1) C6 trach nhiém hudéng dan viéc tra tha lao cho tac gia néu c6 loi nhuén thu duge tir viée

{mg dung két qua cia dé tai va thong béo cho tac gia viéc ban giao két qua thyc hién dé

tai (néu co);

m) Uy quyén cho Bén B tién hanh ding ky bao ho quyén s& hiru tri tué déi véi két qua

thuc hién @& tai (néu c6) theo quy dinh hién hénh;

n) Thuc hién cac quyén va nghia vu khac theo quy dinh ctia Luit KH&CN va cic vin ban
lién quan.

2. Quyén va nghia vu cua Bén B

a) T6 chirc trién khai ddy i c4c ndi dung nghién ciru ciia dé tai d4p tmg cic yéu cu chét
lwong, tién 6 va chi tiéu theo Thuyét minh;

b) Cam két thyuc hién va ban giao sin phdm cuéi cing dap tmg ddy du cac tiéu chi da
dugc phé duyét;

c) Puoc quyén tu chy, tw quyét dinh viée sir dung phén kinh phi dé thuc hién dé tai theo
du toan kinh phi dé tii, dugc quyén ky két hop dbng thué khoan chuyén mén véi cic
thanh vién tham gia thyc hién; va cac hop ddng khac gdm: mua vt tu, nguyén, nhién, vat
liéu, sira chita, mua sim tai san cé dinh, dich vu thué ngoai phuc vu nghién ciru, van
phong phim, théng tin lién lac, in &n 6 gié tri duéi 20 triéu déng;

d) Yéu cau Bén A cung cip théng tin cin thiét 42 trién khai thyc hién Hop déng;

d) Kién nghi, d¢ xuét diéu chinh cic néi dung chuyén mén, kinh phi va th&i han thuc hién
Hop ddng khi cin thiét;

e) Yéu cau Bén A cép i kinh phi theo diing tién d6 quy dinh trong Hop ddng khi hoan
thanh dy di ni dung cong viéc theo tién d6 cam két. Dam bao huy déng dit ngudn kinh
phi khic theo cam két. Str dung kinh phi ding muc dich, ding ché d6 hién hanh va co
hiéu qua;

g) Déi vai cac hop ddng khic dugc quy dinh tai diém c, khoén 2, Diéu 4 hop ddng ndy c6
gia tri tir 20 triéu trd 1én: Chu nhiém 42 tai xay dung ké hoach mua sim dé giri Bén A phé
duyét va thyc hién mua sim theo quy dinh cia phép luat;

h) Chép hanh cic quy dinh phap lujt trong qué trinh thuc hién Hop ddng. Tao didu kién
thuén lgi va cung cép day dn thong tin cho cac co quan quan ly trong viéc giam sat, kiém
tra, thanh tra d6i véi d€ tai theo quy dinh cia phép luat;

1) Thuc hién viéc ty danh gia, nghicm thu cép co s& theo quy dinh hién hanh khi két thic
dé tai. Sau khi danh gi4, nghiém thu cip co s¢ hoan chinh lai hd so theo két ludn cia Hoi

dong danh gia cap co s, Bén B c6 trach nhiém chuyén cho Bén A cac hd so dé Bén A
tién hanh viéc danh gi4, nghiém thu theo quy dmh,

k) C6 trach nhiém quan ly tai sin dugc mua sim bing ngan sach cua Truong DPHSPKT,
DHDN hoic duge tao ra tir két qua nghién ctru cua dé tai s dung ngan sich Truong
DHSPKT, DPHDN (néu c6). Chii nhiém dé tai cé trach nhiém ban giao tii san dugc mua
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sim b?mg ngin sach Truong PHSPKT, PHDN hodc dugc tao ra tir két qué nghién ciru
clia dé tai cho co quan chi quan dé tai dé quan 1y va sir dung.

1) C6 trach nhiém cing Bén A tién hanh thanh 1y Hop dng theo quy dinh;

m) Thuc hién viéc ding ky bao hd quyén s& hitu tri tué theo uy quyén cia Bén A abi véi
két qua nghién ctru (néu co);

n) Chu nhiém dé tai glao ndp két qua thuc hién d8 tai cho bd phén luwu giir thong tin cua
c0 quan chu quan dé tai. Co quan chu quén dé tai xac nhén viéc giao ndp két qua thuc
hién dé tai cho chi nhiém dé tai.

0) Céc san phim khoa hoc cong b dugc tinh khi c6 10i ghi nhdn Trudng DHSPKT,
DHDN, cu thé nhu sau:

+ D6i véi bai bao khoa hoc viét bang tiéng Anh: “This research is funded by The
University of Danang — University of Technology and Education under project number
T2024-06-04”; :

+ Déi véi bai bao khoa hoc viét bing tiéng Vlet “Nghlen ciru nay duoc tai trg
bai Truong Pai hoc Su pham K thuat, Pai hoc Da Néng trong dé tai c6 ma s6 T2024-
06-04";
Péi v6i san phdm khoa hoc c6 16i ghi nhin Trudng DHSPKT, PHDPN va cac
nguon kinh phi trong nudc khac, Truong DHSPKT, DHDN s& tinh mirc d6 hoan thanh
ciia san pham d6 nhu sau: Phén cong trinh duoc tinh cho san phim dé tai ndy dugc chia
theo ty 1€ dong g6p ciia mbi nguon kinh ph1 thyuc hién. Trong trrong hop khong xac dinh
duoc cu thé ty 16 dong gbp ciia mbi ngudn kmh phl thi pha.n cong trinh duoc tinh cho san
phim @ tai nay s& bang mot (01) chia cho so nguon kinh phi trong nudc. Tong s6 phén
cac cong trinh duoc tinh phai d4p mg yéu ciu vé s6 lrong theo thuyét minh & tai d phé

duyét.
Thoi gian thuc hién san phim ciia d8 tai phai duoc trién khai trong khoang thoi
gian thuc hién dé tai.

p) Chu nhiém dé tai cling véi céc ca nhén truc tiép sing tao ra két qua nthen ciru khoa
hoc va phat trién cong nghé dugc dimg tén tac gia trong dé tai va huong quyen tac gia bao
gom ci cac loi ich thu dugc (néu cb) tir viéc khai théc thu'ong mai cac két qua thwc hién

dé tai theo quy dinh phép luft va céc thoa thuan khéc (néu co);

q) C4 tréch nhi¢m tryc tiép hojic tham gia trién khai Ymg dung két qua nghién ciru khoa
hoc va p!)ét trién cong nghé t,heo yéu cdu cia {Bén A hoic td chirc, c4 nhan dugc Bén A
giao quyén s¢ hitu, sir dung két qua thyc hién de tai;

r) Thuc hién bao mét cac két qua thyc hién dé tai theo quy dinh vé bao vé bi mat cia nha
nudc;

s) Thuc hién céc quycn va nghia vy khac theo quy d;nh Luét KH&CN va cic vin ban lién
quan.
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Diéu 5. Chdm dirt Hop déng

Hop dong nay chim dirt trong cac trudng hop sau:

1. D¢ tai da két thic va dwoc nghiém thu,

2. Bén B bj cha"u‘n dirt hop dong thyc hién a2 tai khi c6 dé nghj thanh 1y Hop ddng cia Haj
déng thanh 1y 42 tai cép Trudmg, '
Diéu 6. Xir Iy tai chinh khi chim dirt Hop ddng

1. Doi véi dé tai da két thic va dugc nghiém thu:

a) De tai da két thic va danh gis nghiém thu tir mirc “Pat” try 1én thi Bén A thanh tosn
day du kinh phi cho Bén B theo quy dinh tai Hop dong nay.

b) De tai da két thic, nhung nghiém thu mirc “khéng dat” thi Bén A xem xét, quyét tosn
kinh phi cho Bén B trén co s¢ két luén ciia Hoi ddng danh gia v& nguyén nhn, trich
nhiém va nhimg néi dung cong viéc ma Bén B di thuc hién c6 san phim thyc té dugc
danh gia.

Bén B ¢6 tréch nhiém hoén tré toan b sb kinh phi ngén séch nha nuéc da cap nhung chua
s dung. Doi v6i khoan kinh phi da sir dung duoc 4p dung xir 1y d6i véi treomg hop dé tai
khong hoan thanh dwgc quy dinh tai Didu 16 Théng tu lién tich sé 27/2015/TTLT-
BKHCN-BTC ngay 30/12/2015 ciia B4 Khoa hoc va Cong nghé - Bo Tai chinh quy dinh
khoén chi thuc hién nhiém vu khoa hoc va cong nghé sir dung ngén sach Nha nudc.

2. D6i véi dé tai chAm dirt khi c6 cin ci khéng dinh khéng con nhu ciu thuc hién:

a) Trudng hop Dé tai chAm dirt khi c6 cin cir khing dinh khong con nhu ciu thuc hién thi
hai bén cing nhau x4c dinh khéi lrong cong viéc Bén B d3 thuc hién dé 1am cin cir thanh
toén s6 kinh phi Bén B d sir dyng nhim thyc hién @ tai va thu héi sé kinh phi con lai da
cap cho Bén B.
b) Truéng hop hai bén théa thuén ky Hop dong méi dé thay thé va két qua nghién ciru ciia
Hop déng cii 12 mt bo phan chu thanh két qua nghién ciru ciia Hop ddng méi thi sé kinh
phi 43 cip cho Hop ddng cii dugc tinh vao kinh phi c4p cho Hop dong méi va duge tiép
tuc thyc hién véi Hop dong méi.

3. D6i voi Dé tai bi dinh chi theo quyét dinh cia co quan c6 thim quyén hoic Hop ddng
bi chém dirt do Bén B khéng ndp hd so dé dénh gi4, nghiém thu Dé tai theo quy dinh
phép lugt thi Bén A sé tién hanh thi tyc thanh 1y dé tai theo quy dinh.
4. Doi véi D tai khong boan thinh do 16i ciia Bén A dén dén viéc cham dit Hop dong thi
Bén B khong phii bbi hoan sb kinh phi da sir dung dé thyc hién DE tai, nhung vén phai
thyc hién viéc quyét toan kinh phi theo quy dinh ciia phép luat.

Piéu 7. Gia han @& tai ‘

Trong truémg hop Chis nhiém chua hoén thinh cic ndi dung nghién cin va c6 é xuat xin
gia han thoi gian thyc hién, Hop déng ty dong gia han thém t6i da 6 théang theo quy dinh
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(dén thang 6/2026) trén co s& béo cdo dinh ky tinh hinh thuc hién dé tai va két luan ciia
don vij chu tri.

Didu 8. Xir Iy tai sin khi chdm dirt Hop ddng

1. Khi chim durt Hop d?)ng, viée xir 1y tai san dugc mua sim hoic duoc hinh thanh b?mg
ngin sach Truong PHSPKT, PHDN cép cho dé tii dugc thyuc hién theo quy dinh phép
luat.

2. Céc san phim vét chét ctia D2 tai sir dung ngén séch Truong PHSPKT, PHPN: nguén
thu khi cac san phim ny dugc tiéu thu trén thj trudng sau khi trir cic khoén chi phi cn
thiét, hop 1€, dugc phan chia theo quy dinh phéap luat.

Piéu 9. Piéu khoin chung

1. Trong qué trinh thuc hién Hop déng, néu mét trong hai bén cé yéu cau sira dbi, bd sung
ndi dung hoic c6 cin cir d& chdm durt thuc hién Hop dong thi phai thong bo cho bén kia
it nhat 13 15 ngay lam viéc truéc khi tién hanh sira dbi, bd sung hodc chim dirt thuc hién
Hop ddng, xac dinh trach nhiém cia mdi bén va hinh thirc xir 1y. Céc sira dbi, bd sung
(néu c0) phai lap thanh van ban co dﬁy du chir ky cua cic bén va duge coi 1a bd phz,‘ni cua
Hop ddng va la can cir & nghiém thu két qua ciia dé tai.

2. Khi mét trong hai bén gip phai trudng hop bét kha khang din dén viéc khong thé hodc
cham thuc hién nghia vu da thoa thuan trong Hop df“)ng thi c6 trach nhiém théng bao cho
Bén kia trong 10 ngay lam viéc ké tir ngay xay ra su kién bét kha khéng. Hai bén c6 trach
nhiém phéi hop xic dinh nguyén nhin va bdo céo co quan quéan ly nha nuée co thim
quyén dé giai quyét theo quy dinh ctia phép lujt.

3. Hai bén cam két thuc hién ding cic quy dinh ciia Hop dong va c6 trach nhiém hop téc
giai quyét cac vuéng mic phit sinh trong qué trinh thyc hién. Bén vi pham céc cam két
trong Hop dong phai chiu trich nhiém theo quy dinh phép luat.

4. Moi tranh chip phit sinh trong qué trinh thyc hién Hop dong do cac bén thuong lugng
hoa gidi dé giai quyét. Truomg hop khéng hoa gidi duge thi mot trong hai bén c6 quyén
dura tranh chép ra dé giai quyét theo quy dinh ciia phap lujt.

5. Hop d6ng tu dong thanh 1y khi hai bén hoan thanh nghia vu theo ho'p dong da dugce ky
két. Trong tmang hop thanh ly dé tai (néu c6), bén B hoan tra so tién da duqc Hoi dong
thanh 1y dé tai két luin trong ndi dung cia Bién ban hop héi ddng thanh 1y dé tai. Bén B
thuc hién viéc hoén tra bing hinh thirc chuyén khoé.n vao tai khoan sau day cua Truong
Pai hoc Su pham Ky thujt trong thoi han 30 ngay ké tir ngdy hop hoi dong thanh 1y dé
tai, chi tiét thong tin nhur sau:

- Tén tai khoan: Truomg Dai hoc Su pham Ky thuét.
- Sé tai khoan: 56110001076650 tai Ngan hang BIDV chi nhénh Pa Nang.

Piéu 10. Hiéu lyc ciia Hyp ddng
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CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phiic

_ DONDE NGHI GIA HAN THOI GIAN THU'C HIEN
PE TAI KHOA HQC & CONG NGHE CAP TRUONG MA T2024
Kinh giri:

- Ban Gidm hiu Truong Dai hoc Su pham Ky thuét;
- Phong Quan 1y Khoa hoc & Hop tac Qudc té;
- Ban Chu nhiém Khoa Dién — Dién tir.

T6i tén 1a: Phan Thi Thanh Van, cht nhiém d& tai KH&CN cip Truong
Don vicong tac:  Khoa Dién — Dién tir

S6 dién thoai: 0934472717.

L
2

3.
4.

Truong Pai hoc Su pham K§ thuét - Pai hoc Pa Ning.

Email: pttvan@ute.udn.vn

M s6: T2024-06-04

Tén d¢ tai: Tich hgp STEAM trong giang day mén Thuc hanh nhip mén nganh K§
thuat Diéu khién & Tu dong hoa

T chirc chu tri: Truong Dai hoc Su pham K§ thuét

Noi dung diéu chinh:

- Gia han vé thoi gian thuc hién: X C6 O Khong
- Giai trinh ly do:

[0 Chua hoan thanh san pham ctia & tai (ghi cu thé san phdm)

X Khac (ghi cu thé): Can thém thoi gian dé viét va chinh sira hoan thién Béo céo

thuyét minh ctia d& tai.

- Thoi gian d& nghi gia han: X 6 thang (dén 31/6/2026).

Da Néng, ngay L0 thang 10 nim 2025

Y KIEN CUA KHOA Chii nhiém d? tai
(ky, ho tén) (ky, ho tén)
g e
Phan Thi Thanh Van

To chire chu tri

Y KIEN CUA PHONG QLKH&HTQT TRUONG
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Fostering Social-Emotional Skills in First-Year
Students at The University of Danang - University

of Technology and Education through STEAM
education approaches

1* Mi Do Hoang Ngan
The University of Danang - University of Technology and
Education, Vietnam
dhnmi@ute.udn.vn

Abstract— This study explores the integration of Social-
Emotional Learning into the STEAM education framework
to enhance the social-emotional competencies of first-year
students at the University of Danang - University of
Technology and Education. By focusing on the course
"Introductory Practice in Control and Automation
Engineering", the study examines the impact of a project-
based, interdisciplinary learning approach on key SEC such
as self-awareness, self-management, social awareness,
relationship management, and responsible decision-making.
Results from pre- and post-course assessments indicate
significant improvements across all SEC domains, suggesting
that the integration of STEAM not only enhances academic
engagement but also fosters essential social-emotional
development. The findings highlight the potential of STEAM
education as an effective strategy for holistic student
development, with implications for future educational
practices in Vietnam.

Keywords—SEL; STEAM Education; Social-Emotional
Skills; First-Year Engineering Students; SECQ; ...

[. INTRODUCTION

In recent decades, the growing demand for
interdisciplinary competencies in the era of the Fourth
Industrial ~ Revolution has  compelled universities
worldwide to reimagine education beyond a focus on
cognitive skills alone. Among the most transformative
frameworks adopted is Social and Emotional Learning
(SEL), which promotes overall development and equips
individuals with essential skills for academic success and
life beyond the classroom [1-4]. In response to this
educational shift, universities are increasingly embracing
SEL as a core component of their curricula.

In higher education settings globally, SEL has been
integrated through various approaches - from embedding
SEL outcomes in course syllabi to establishing campus-
wide programs. A growing body of evidence supports
SEL’s strong association with academic performance.
Meta-analyses and longitudinal studies consistently
demonstrate that prosocial behaviors and emotional
regulation predict improved learning outcomes, while
emotional distress and aggression inhibit cognitive
functioning [5-8]. Furthermore, conceptual frameworks
such as those proposed by the OECD have shown how
SEL is integral to student success and well-being in
educational settings [9].

XXX-X-XXXX-XXXX-X/XX/$xx.00 ©202x [EEE
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The University of Danang - University of Technology and
Education, Vietnam
pttvan@ute.udn.vn

Integrating SEL in STEM/STEAM and technical
education has been especially impactful when combined
with project-based learning and collaborative models.
Research has shown that integrating SEL into STEAM not
only strengthens student motivation but also enhances
collaborative problem-solving and creative thinking-key
traits for modern engineers [10-11]. There is growing
recognition that SEL strategies play a crucial role in
enhancing emotional intelligence and supporting academic
success, particularly within higher education settings
[7](12]. In many East Asian contexts, including Vietnam,
educational culture has traditionally emphasized academic
achievement. Nonetheless, the significance of emotional
growth and soft skills is increasingly being acknowledged.
Educational  institutions ~ and  organizations  are
progressively integrating SEL into both curricula and
extracurricular activities. For instance, a study [13] has
shown that Vietnamese students express strong interest in
implementing SEL models to enhance their soft skills
development. This shift indicates a positive trend toward a
more holistic approach to student development.

At the national level, a study [14] has begun to explore
the emotional dimensions of learning in universities.
Research conducted at The University of Da Nang -
University of Economics has highlighted that students
report moderate levels of boredom but relatively high
levels of enjoyment in learning activities, confirming the
role of emotions in academic engagement. Moreover,
students with higher emotional engagement demonstrate
greater perseverance and academic success.

To address these gaps, the present study introduces a
pilot project that integrates SEL principles into general
education for first-year technical students at the University
of Danang — University of Technology and Education
(UD-UTE) in Vietnam. Drawing on the CASEL
framework, the study combines SEL skill development
with collaborative STEAM-based learning in the course
Introductory  Practice in Control and Automation
Engineering. Survey instruments, self-assessments, and
team-based evaluations were employed to analyze the
interplay between students” SEL development, learning
motivation, and academic engagement, offering a data-
grounded model for localized SEL integration in
Vietnamese technical universities.

Danang, July 25-26, 2025



II. PRE-INTERVENTION SOCIAL-EMOTIONAL
COMPETENCIES OF FIRST-YEAR CONTROL AND
AUTOMATION ENGINEERING STUDENTS PARTICIPATING IN
INTRODUCTORY PRACTICE AT UD-UTE

A. Methodology
1) Research Design

This study employs a mixed-method approach to
explore the effectiveness of integrating SEL into a
STEAM-based general education course. The methodology
combines quantitative self-assessment surveys, group-
based peer evaluation, and qualitative content analysis
from student reflections.

2). Participants

Participants comprised 157 first-year students enrolled
in six classes of “Introductory Practice in Control and
Automation Engineering” at UD-UTE. The course was
selected because it serves as a foundational subject and
incorporates project-based learning activities, making it
suitable for SEL integration

3) Instruments
The following instruments were used:

o This study utilized the Social Emotional Competence
Questionnaire (SECQ) [15], which includes 25 statements
evaluated on a 5-point Likert scale (ranging from 1 =
strongly disagree to 5 = strongly agree). The SECQ
measures five core competencies: Self-Awareness, Social
Awareness, Self-Management, Relationship Management,
and Responsible Decision-Making.

e The STEAM Learning Experience Reflection Form,
which gauges engagement, interest, and emotional
responses during project-based tasks.

4) Data Collection and Analysis

® Pre- and post-course comparisons were conducted to
assess changes in SEL competencies over the semester.

e The data were analyzed using a One-Sample T-Test
in SPSS to assess the significance of students' responses
compared to the mid-point of the scale (3.0). For each
competency area, means, variances (V), and standard
deviations (SD) were computed.

5) Ethical Considerations

Participation in the study was both voluntary and
anonymous. Prior to data collection, students were
informed about the purpose of the research and provided
their consent. To enhance data accuracy and ensure
individual responses, each participant accessed the survey
using their official university email account.

B. Results of SECQ survey
1) Self-awareness

The average score for Self-awareness is 3.78 (SD =
1.23), suggesting that students generally consider
themselves to have a moderate level of awareness
regarding their thoughts, actions, and emotions. The
individual item scores ranged between 3.67 and 3.90, with
the highest score (3.90) for the statement “I recognize

when I am in a moody state” and the lowest score (3.67)
for “I can interpret facial expressions of anger”.

The overall mean score suggests that students
demonstrate a moderate level of self-awareness, though
differences remain in how effectively they identify and
understand their own emotions. The statistical analysis
confirms the significance of these findings, as indicated by
the t-test comparison with the midpoint (t(156) = 6.45, p <
0.001), which further supports the conclusion that students
generally exhibit a higher degree of self-awareness.

TABLE I. SELF-FAWARENESS

No. Items Mean SD
1 I am aware of my thoughts and 3.69 121
actions.
2 | upderstand the reasons behind my 7 110
actions.
3 I cqmprchcnd my moods and 3.88 120
emotions.
4 I recognize when I am in a moody 3.90 132
state.
5 I can interpret facial expressions of 3.67 130
anger.
2) Social Awareness
TABLE II. SOCIAL AWARENESS
No. Items Mean SD
I can recognize others’ emotions
1 by  watching  their  facial 3.50 1.19
expressions.
2 I find it simple to grasp the reasons 339 116

behind people’s feelings.

When someone feels sad, angry, or
3 | happy, 1 feel confident 1 3.09 1.26
understand their thoughts.

4 | undc‘rstand_thc reasons behind 345 120
people’s reactions.

If a friend is feeling upset, I
usually have a clear sense of why.

The average score for Social Awareness is 3.32 (SD =
1.17), indicating that students generally perceive
themselves as having a moderate level of social awareness
in understanding others' emotions and behaviors. The
individual item scores range from 3.09 to 3.50, with the
highest score (3.50) for the statement “I can recognize
others’ emotions by watching their facial expressions.” and
the lowest score (3.09) for “When someone feels sad,
angry, or happy, I feel confident I understand their
thoughts™.

5 318 1.14

The overall average score indicates that students
generally possess a moderate capacity to perceive and
interpret others' emotions and thoughts, though their
responses show some variation. The statistical analysis
further supports this interpretation, with t-test results
indicating that the findings are statistically significant
(t(156) = 7.16, p < 0.001). This suggests that students
generally demonstrate a reasonable level of social
awareness, but there are noticeable differences in their
ability to interpret the emotional states and behaviors of
others.

3) Self-management

The average score for Self-Management is 3.49 (SD =
1.23), suggesting that students generally perceive
themselves as moderately capable of managing their

Danang, July 25-26, 2025



emotions and staying calm in stressful situations. The
individual item scores range from 3.37 to 3.57, with the
highest score (3.57) for the statement “I am able to stay
calm when faced with stressful situations.” and the lowest
score (3.37) for “I keep calm when things go wrong”.

TABLE III. SELF-MANAGEMENT

No. Items Mean SD

| am able to stay c_alm when faced 357 1.22
with stressful situations.

I keep my composure and control
anxiety during unfamiliar or 345 1.18
changing circumstances.

]

3 I keep calm when things go wrong. 337 1.25
I am able to manage my emotions

4 | when faced with negative 349 1.21
situations.
When [ feel upset with someone, |

5 | choose to wait until I've calmed 3.56 131

before addressing the matter.

The overall average score indicates that students
possess a moderate level of self-management, with some
variation in their ability to remain calm and manage
emotions across different stressful situations. The
statistical analysis supports this interpretation, as indicated
by the t-test comparison with the midpoint (t(156) = 5.24,
p < 0.001), confirming that students generally exhibit a
reasonable level of self-control and emotional regulation,
though with notable differences in their responses to
varying stressors.

4) Relationship Management

The average score for Relationship Management is 3.69
(SD = 1.24), suggesting that students generally perceive
themselves as having a moderate level of skill in managing
relationships, particularly in  maintaining  positive
interactions with friends. The individual item scores range
from 3.48 to 3.92, with the highest score (3.92) for the
statement “I assert myself confidently without belittling
others.” and the lowest score (3.48) for “I am patient and
accepting when my friends make mistakes”.

TABLE IV. RELATIONSHIP MANAGEMENT

No. Items Mean SD

I make sure to apologize whenever
1 accidentally hurt a friend. i 120
I consistently try to offer comfort to
my friends when they feel sad. 364 125
3 I avoid criticizing my friend during 357 124

(]

arguments.

I am patient and accepting when my
4 friends make mistakes. ki 125
5 I assert myself confidently without 3.92 1.23

belittling others.

The overall average score indicates that students
possess a reasonable ability to manage relationships and
handle interpersonal conflicts, although there is some
variation in their approaches to different situations. The
statistical analysis, as indicated by the t-test comparison
with the midpoint (t(156) = 7.81, p < 0.001), confirms the
significance of these findings, suggesting that students
generally demonstrate a moderate to high level of
competence in relationship management, with some
variability in their responses to specific relational
challenges.

5) Responsible Decision-Making

The average score for Responsible Decision-Making is
3.70 (SD = 1.15), indicating that students generally
perceive themselves as moderately capable of considering
the consequences of their actions and making thoughtful
decisions. The individual item scores range from 3.61 to
3.82, with the highest score (3.82) for the statement “I
evaluate the chosen criteria before making a
recommendation” and the lowest score (3.61) for “I
evaluate both the advantages and disadvantages of a
strategy before applying it”.

The overall average score suggests that students
possess a moderate level of responsible decision-making
skills, with some variation in how they evaluate and act on
decisions. The statistical analysis confirms the significance
of these findings, as indicated by the t-test comparison
with the midpoint (t(156) = 6.32, p < 0.001). This
reinforces the conclusion that students generally
demonstrate a reasonable ability to consider outcomes and
assess situations before making decisions, though there are
differences in how they approach specific decision-making
scenarios.

TABLE V. RESPONSIBLE DECISION-MAKING

No. Items Mean SD

I think about the potential
1 | consequences before making | 3.75 1.13
decisions.
I strive to achieve more positive
results when choosing a course of | 3.65 1.20
action.
I evaluate the advantages of a
situation before proceeding.
I evaluate the chosen criteria
4 before making a recommendation. 35 114
I evaluate both the advantages and
5 | disadvantages of a strategy before 3.61 1.16
applying it.
The results show that although students typically
demonstrate strong social and emotional skills, there are
significant differences across various areas. For instance,
the students scored highest in Self-awareness and
Relationship Management, demonstrating a strong ability
to recognize their emotions and maintain positive
relationships. However, competencies like Social
Awareness and Responsible Decision-Making received
comparatively lower scores, indicating potential for growth
in recognizing others' emotions and making thoughtful
decisions.

%]

3.69 1.14

The data is summarized in Table VI, which outlines the
current status of social-emotional competence among first-
year students enrolled in Introductory Practice in Control
and Automation Engineering at UD-UTE. This table offers
a detailed summary of the different competence levels
within each of the five main SEL domains among the
student group.

The results from the 2024 study provide valuable
insights into the social-emotional competencies of first-year
students enrolled in the Introductory Practice in Control and
Automation Engineering course at UD-UTE. Compared to
the findings from a similar cohort of first-year students in
the 2023 academic year [16], who took the same course, the
2024 data reveal consistent patterns in several areas of
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social-emotional development, alongside some variations in
specific competencies.

TABLE VI. PRE-INTERVENTION SOCIAL-EMOTIONAL COMPETENCIES OF
FIRST-YEAR CONTROL AND AUTOMATION ENGINEERING STUDENTS
PARTICIPATING IN INTRODUCTORY PRACTICE AT UD-UTE

No. Items Mean SD
1 Self-awareness 3.78 | 1.22
2 | Social Awareness 332 | 1.19
3 Self-management 349 | 1.23
4 Relationship Management 369 | 124
5 | Responsible Decision-Making 370 | 1.15

In 2023, the students' Self-awareness was assessed at a
mean of 3.78 (SD = 1.12), reflecting a relatively high level
of self-awareness. Similarly, in 2024, Self-awareness
remained consistent at a mean of 3.78, indicating stability
in this competency. Social Awareness, both in 2023 and
2024, had a mean of 3.32, showing no change over the two
years. For Self-management, the 2023 mean score was 3.54
(SD = 1.09), while in 2024, the mean score slightly
decreased to 3.49 (SD = 1.23), suggesting a small decline in
students' ability to manage their emotions and actions in
various situations. In terms of Relationship Management,
2023 results showed a mean of 3.67 (SD = 1.1), while in
2024, the mean score increased slightly to 3.69 (SD = 1.24),
indicating a marginal improvement in students' ability to
manage relationships. Lastly, Responsible Decision-
Making saw a slight improvement from 3.69 (SD = 1.03) in
2023 to 3.7 (SD = 1.15) in 2024, suggesting a small
positive shift in students' ability to make responsible
decisions.

Overall, the findings indicate that while some areas of
social-emotional competence remained stable, others, such
as Relationship Management and Responsible Decision-
Making, showed a slight improvement in 2024. However,
the decrease in Self-management may warrant further
investigation to understand the factors influencing this
change.

III. INTEGRATING STEAM EDUCATION FOR ENHANCING
SOCIAL-EMOTIONAL COMPETENCE

This section presents the results of a study conducted
with 157 first-year students enrolled in the Introductory
Practice in Control and Automation Engineering course at
UD-UTE. The study aimed to assess the effectiveness of
integrating STEAM education in enhancing students’
social-emotional competencies (SEC). The integrated
STEAM approach was implemented throughout the course
using a learner-centered model with project-based learning,
experiential activities, and real-world problem-solving.
Students were guided to develop not only academic
knowledge but also key life skills and emotional
intelligence relevant to future careers.

To evaluate the outcomes, both quantitative and
qualitative methods were used. A structured questionnaire
was administered before and after the course to capture
changes in students’ SEC, while a parallel survey
measured perceptions of STEAM integration in the

learning environment. The results highlight positive
impacts in two major domains:

o Results of the Survey on Integrated STEAM, which
assesses the impact of STEAM integration on students'
overall development including various aspects such as
personal growth, learning environment, and teaching
methods.

e Results of Social-Emotional Competencies (SEC)
before and after STEAM Integration, which compares
students' social-emotional competencies before and after
the course, showing improvements across key
competencies such as self-awareness, self-management,
and decision-making.

A. Results of the Survey on Integrated STEAM

The survey was divided into three key groups (factors),
each representing different aspects of social-emotional
development and the integration of STEAM education in
the learning process. These factors were assessed using
Cronbach's Alpha reliability test to determine the internal
consistency of each group.

Table VII. SURVEY RESULTS ON INTEGRATED STEAM BY

GROUP
Group Number | Cronbach’s | Mean SD
of Items Alpha

Group 1: Integrated 9 091 4.35 0.80
STEAM for Holistic
Student Development
Group 2: Positive 5 0.86 423 0.75
Leaming Environment
Group 3: Innovative 4 0.84 4.30 0.77
Teaching Methods

- Group I: Integrated STEAM for Holistic Student
Development with Cronbach's Alpha = 0.91. This group
consists of 9 items that focus on the overall development
of students, specifically regarding the integration of
STEAM subjects and their personal growth. The results
demonstrate strong reliability with an alpha value of 0.91,
indicating that the items in this group are highly consistent
in measuring the intended constructs. The items in this
group include:

e Integrated  subjects of  Science,
Technology, Mathematics, and Fine Arts.

Engineering,

o Clear learning objectives.
e Lessons that attract and inspire learners.

e Students actively engage in their own learning
journey.

e Accurate assessment methods that measure subject
knowledge.

® Promotion of teamwork and collaboration.
e Personal development.

¢ Confidence in learning abilities when studying with
integrated courses.

o Understanding differing opinions in discussions.

The Item-Total Statistics for this group further support
its strong reliability. Specifically, the corrected item-total
correlations range from 0.571 to 0.769, and Cronbach's
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Alpha remains consistently high, emphasizing that all
items significantly contribute to the overall construct of
social-emotional ~development within the integrated
STEAM learning framework.

- Group 2: Positive Learning Environment with
Cronbach's Alpha = 0.86. This group focuses on the
creation of a supportive and engaging learning
environment. It includes 5 items measuring how students
perceive their learning environment, the teacher's role, and
the opportunities for social interaction within the integrated
STEAM framework. The alpha value of 0.86 indicates
good internal consistency among these items. The
questions in this group are:

o The teacher is a guide, and the student is at the center,
autonomous, and responsible for learning.

o The teacher is cheerful, open, and sociable.
¢ The learning environment is friendly.

e The integrated learning environment facilitates the
development of positive relationships.

e The integrated learning environment provides more
opportunities to develop analytical and decision-making
skills.

The Item-Total Statistics for this group show positive
correlations between items and the total scale, with values
ranging from 0.630 to 0.698. Cronbach's Alpha values
remain above 0.820 when individual items are deleted,
further confirming the reliability of this group.

- Group 3: Innovative Teaching Methods with
Cronbach's Alpha = 0.84. This group includes 4 items
focusing on the innovative teaching methods applied in the
integrated STEAM. Cronbach's Alpha value of 0.84
indicates a high level of reliability. The items in this group
are:

o The use of technology to promote creative learning.

e Respect for individual identities, diverse contexts,
and materials.

e The course provides full materials in English,
Vietnamese, and video.

e The course employs innovative teaching methods.

The Item-Total Statistics reveal strong correlations
between the items and the overall scale. The corrected
item-total correlations range from 0.640 to 0.715, and
Cronbach's Alpha values remain high when individual
items are deleted, indicating that the innovative teaching
methods effectively contribute to enhancing social-
emotional skills through integrated STEAM education.

B. Results of SEC before and afier STEAM Integration

A comparison of students’ social-emotional
competencies before and after the course is presented,
based on the Social-Emotional Competency Questionnaire
(SECQ). The data include pre-course and post-course
mean scores, standard deviations, t-values, and p-values
for five key competencies: Self-awareness, Social
Awareness, Self-management, Relationship Management,
and Responsible Decision-Making.

The results in Table VIII show a significant
improvement in students' social-emotional competencies
after the course, with notable increases across all areas,
including  Self-awareness, Social Awareness, Self-
management, Relationship Management, and Responsible
Decision-Making. The t-values indicate strong statistical
significance, and the low p-values further support that the
observed improvements are unlikely due to chance. This
suggests that the integration of STEAM education has a
positive impact on enhancing students' social-emotional
skills.

TABLE VII. COMPARISON OF PRE- AND POST-COURSE
SOCIAL-EMOTIONAL COMPETENCIES

Pre- Post-
Course | Course | t-
No. Competency Mean Moan |value p-value
(SD) (SD)
| Self-awareness 3.78 451
(1.22) (1.08) 745 | 6.43e-07
. 3.32 3.96
2 Social Awareness (1.19) (1.25) 799 | 2.46e-12
3.49 4.1
3 | Selbwauagement | o3y | a8 | 791 | sieeis
4 Relationship 3.69 4.16
Management (1.24) (1.15) 5.99 1.05e-07
5 Responsible 3.7 4.13
Decision-Making | (1.15) (1.16) 6.97 1.6e-09

Beyond statistical significance, the practical relevance
of these improvements is noteworthy. For instance, Self-
awareness increased from 3.78 to 4.31 on a 5-point Likert
scale, indicating a substantial enhancement in students’
capacity to recognize and understand their own emotions
and behaviors. This shift reflects a move from moderate
agreement to stronger confidence in this competency.
Similarly, gains in Social Awareness (3.32 to 3.96) and
Self-management (3.49 to 4.10) demonstrate meaningful
progress in students’ social perception and emotional
regulation. These developments are essential for effective
communication,  interpersonal  relationships,  and
responsible decision-making within STEAM disciplines.

IV.  CONCLUSION

Integrating STEAM education into the curriculum
appears to be a promising approach for supporting the
development of students' social-emotional competencies.
The results of this study show statistically significant
improvements in key areas, including self-awareness,
social ~ awareness,  self-management,  relationship
management, and responsible decision-making. These
positive changes suggest that the integrated STEAM
approach is associated with greater academic engagement
and the perceived growth of essential social-emotional
skills, which may support students in their ongoing
educational and professional development.

Students’ responses to the survey indicate that certain
factors—such as interdisciplinary content, innovative
teaching methods, the use of technology, and a positive,
supportive classroom environment—are perceived as
contributing positively to their learning experience and
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personal development. While these elements were not
examined as causal factors, they represent important
aspects of the learning environment that students associate
with their growth.

Despite these encouraging outcomes, further research is
needed to evaluate the sustainability of these
improvements and to better understand the mechanisms by
which STEAM integration may influence social-emotional
development. Future studies using longitudinal and
experimental-control group designs will help strengthen
the validity of these findings and provide deeper insights
into the effectiveness of integrated STEAM education.

In summary, while the integration of STEAM is not yet
a definitive solution, it holds potential as a meaningful
component of educational strategies that seek to foster both
academic achievement and the holistic development of
students in today’s rapidly changing world.
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HQI DPONG GIAO SUNHA NUOC CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tu do — Hanh phiic

Sé: o6 /QD-HPGSNN
Ha Ngi, ngay H. thang - nam 2025

QUYET PINH
Phé duyét Danh muc tap chi khoa hoc dwoge tinh diém niam 2025

CHU TICH HOI PONG GIAO SU NHA NUGC

Can cir Quyét dinh s6 37/2018/0P-TTg ngay 31/8/2018 vé viéc ban hanh
quy dinh tiéu chuan, thi tuc xét cong nhdn dat tiéu chudn va bé nhiém chire danh
gido su, phé gido su; thu tuc xét hiy bo cong nhan chirc danh va mién nhiém
chu'c danh gido su, phé gido su, dwoc sita doi, bo sung mét sé diéu tai Quyét dinh
50 25/2020/QD TTg ngay 31/8/2020 cua Thu tuéng Chinh phil;

Can cie Quyét dinh s6 300/0D-TT; g ngay 14/4/2024 cua Thu tuéng Chinh
phii vé viée thanh ldp Hoi dong Gido su nha nwdc nhiém ky 2024-2029;

Can cir Thong twr s6 04/2019/TT-BGDPT ngay 28/3/2019 ban hanh quy ché
t6 chitc va hoat dong cia Hoi dong Gido sw nha nude, cdc Hoi dong Glao suw
nganh, lién nganh va Héi dong Gido s co s6, dwoc sira déi bé sung mét sé diéu
tai Thong tw s6 06/2020/TT-BGDPT ngay 19/3/2020 ciia Bé truong Bé Gido duc
va Pao tao;

Can cir dé xudt ciua cdc Hoi dong Gido sw nganh, lién nganh nam 2025 vé
Danh muc tap chi khoa hoc dwoc tinh diém ndm 2025;

Xét dé nghi ciia Chdnh Vin phong Héi dong Gido sw nha nude.

QUYET PINH:

Piéu 1. Phé duyét Danh muc tap chi khoa hoc duoc tinh diém cia 28 Hoi
dong Gido su nganh, lién nganh nam 2025 (danh muc kém theo).

Diéu 2. Quyét dinh nay c¢6 hiéu luc thi hanh ké tir ngay ky.
Piéu 3. Cac Chu tich Héi dong Giao su nganh, lién nganh, Chu tich Hai
dong Gido su co s& nam 2025, Chénh Vin phong Hoi déng Gido su nha nudc,

Thu trudng céc co so gido duc dai hoc, céc t6 chirc va ca nhan cé lién quan chiu
trach nhiém thi hanh Quyét dinh nay./.

Noi nhan:

- Nhu Diéu 3;

- Thuong truc HDGSNN;

- Cac HDGS nganh, lién nganh (dé thuc hién);
- Cac HDGS co s& (dé thyc hién);

- Luu: VP.

CHU TICH



Kom theo Quyét dinh s6: 26/0D-HPGSNN ngay 11 thang 7 nam 2025)

6.18
devices)

6.1.3. H¢ théng dién (Electric System)
6.1.4. Dién khi hoa va cung cép dién (Electrification and electricity supply)
6.1.5 Cong ngh¢ va ky thudt nhiét (Thermal Technique and Technology)

6.2. Dién tir (Electronics)

D may dién va thiét bi dién (Manufacturing of electro-machine and electric

6.2.1 K¥ thuat dién tr (electronic engineering/electronic technique and technology)

6.2.3. Ché tao thiét bi va ciu kién dién tir (Manufacturing of equipment and electronic

components)

6.2.4. K¥ thudt may tinh va vién tin (Computer engineering and Tele-information)
6.2.5. Hé thong dién tir va truyén thong (Electronic and communication systems)

6.3. Tw dong hoa (Automation)
6.3.1. Diéu khién hoc ky thuat (Engineering automatics/Cybernetics)
6.3.2. Ky thuét diéu khién (Control engineering)
6.3.3. Diéu khién tu dong (Automatic control)
6.3.4. Co dién tir (Mechatronics)
6.3.5. Po ludng va cam bién (Measuring and sensors)
6.3.6. K¥ thuat robot (Robotics)

b) Danh muc tap chi duge tinh diém:

TT | Tén tap chi/Bdo cdo khoahoe | Chis§ISSN | Loai | Co quan xuitbin |Diém cong trinh
Bai bao khoa hoc dugc cong bd WoS/Scopus/Scimago 0-2,0
1 trén tap chi khoa hoc quoc té Tap chi (Q4 tro 1én) i
| thugc danh muc Web of Science/ P IF > 3.0 hodc Citation | Cong toi da 1,0
Scopus/Scimago Q4 tro 1én > 300 diém
Bai bao khoa hoc duge céng'b(')’ Do HDGS lién nganh | 0-1,0 Online
2. | trén céc tap chi khoa hoc quoc té Tap chi | xéc dinh cu thé timg 0 - 0,75 Khong
khéc c6 ma so ISSN truong hop online
Ding toan van trong ky
yéu, ¢ phén'bién khoa
3. Béo cdo khoa hoc tai hoi nghi Ky yéu hoc, cd ma so ISBN va 0-125

khoa hoc quoc té

thudc Web of Science/
Scopus/Scimago Q4
tro [én
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Béo cdo khoa hqc tai hgi nghi Ding toan vén trong ky
4. | khoa hoc qudc té viét bang tiéng Ky véu |yéu, c6 phan bién khoa 0-1,0
Anh hoc, c6 ma s6 ISBN
- g wad e Dang toan vén trong ky
5. E;gacﬁgckhgg Ch(_);;tal cae bl nghi Ky yéu |yéu,co phém'bién khoa 0-0,5
RS hoc, ¢6 ma s ISBN
Céc cong trinh nghién ctru, phét N
trién va mg dung va cong nghé 1859-3526-V e 00,75 tir quy
ol S e . | B Thong tin va 3
6. | thong tin va truyén thong (Journal | 1859-3534-E | Tap chi Travan than 11/2013
on Information technologies and (0866-7039) y & 0-1,0 tr 2024
Communications)
Do luong, Piéu khién va Tu dong
héa ((Journal of Mea§urem'51nt 3030-4555 | Hi T dong hoa Vigt | 00,75 tir2014
7. | Control and Automation; cli: Tap chi A .
Chuyén san Do luong, Diéu khién | (1839-0351) 0-1,01tr2024
va Tu dong hoa)
) . = i ) ) 0-0,5 tir quy
g Khoa hoc cong nghé (Journal of 1859-3585 Tap chi Trudng Dai hoc Cong 112015
" | Science & Technology) e-2615-9619 4P nghiép Ha Noi 0— 0,75 tir 2024
4 _— . | Truong Pai hoc Dién | 0-0,5 tir quy
9. | Khoa hoc Cong nghé nang lugng 1859-4557 | Tap chi b 12015
4 0-0,5 tir quy
Khoa hoc Cong nghé¢ Thong tin va Tap chi | Hoc vién Cong nghé o
10| Truyén thon S gy ehish Vilnthling | iooe
PR & 10-0,75tir2024
) . 2734-9098 ) 0-0.5 tir quy
g, | Shoakoeoupnghy: Khoatgots | o ocis05e0 | TBRHL |y i e Tha Nguyin | 1U3013
nhién — K¥ thuét - Cong nghé ACI >
(1859-2171) 0-0,75 tir 2021
0-0,25t
Khoa hoc Dai hoc Sai Gon Trubme Dai ho Sai quy 11172015
12. | (Scientific Journal of Saigon 1859-3208 | Tap chi Gon gL 0-0,5tu
University) Quy 11172017
0 tr 2020
Kh.(za h?c i?HQGHAN: Khoa hoc tu p-2615-9317 . o
py, | hukn va Chngngi S 08881140 | Tapveig |EHL10Je0e ok U=0l0
" | (NU Journal of Science: Natuwal | 0 P | Noi 01,0 tir 2024
Science and Technology) 866-861
Truong DH Su ph Pl
2615-9740 ruong B SUPHAM | _ 0.5 tir quy
14. | Khoa hoe Gifo duc K thust Tapchi |Ky ot TPHACH | O 05 Wrawy
1859-1272 Minh 111/2017
: 0-0,75 tir2025
- Hoc vién K¥ thuat
thudt o v 0-0,75
15, Kh(.)a hoc ky thug 1859-0209 | Tap chi | Quan sy (Le Quy Don .
(Science & Technology) Technical University) 0-1,0 tir 2024
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- Khoa hoc Dai hoc Cén Tho (Can | 1839-2333-V | Tap chi 0- 0,25 tir 2020
16 Tho University Journal of Science) e-2815-5599-V ‘Aégl’ Truong Pai hoc Cén 0-0,5tr2022
" | - CTU Journal of Innovation and |p-2615-9422-E tiéng Tho 0-0,75 tir 2023
Sustainable Development e-2815-5602-E | Aph 0 - 1,0 tir 2025
s CA 5 . | Trudmg Dai hoec Cong | 0— 0,25 tir 2021
17. | Khoa hgc va Cong nghé 2525-2267 | Tap chi nghiép TP HCM 00,5 ti 2024
. ot ’ 2525-2518 | Tap chi | Vién Han lam Khoa 0-10
18, | Khoa hoc va Cong ngh¢ (Journal | - yg15 5874 | “ACI |hoc va Cong nghé Vigt | 01,5 tir2023
of Science & Technology) 4
(0866-708X) | Scopus |Nam (ban 2525-2518)
R & 0-0,5
1B | . ;"“g nght (Science | 1859.1531 | Tap chi | Pai hoc Da Ning 0— 0,75 tir quy
111/ 2017
Khoa hoc va Cong nghé céc ggnl;K?S &r?g HD?Ia
truong Dai hoc ky thuét 0868-3980 KTCN. DH Thai
20 2354-1083 Tap chi Nguyén; Tm(‘mg 0-0,75
" | - Engineering and Technology for | 2734-9381 ' DHBK, PHQG TP. | 0-1,0tir2024
Sustainable Development 2734-9373 21912’1_13 "l{.ll;u‘l)‘{ngl\?HH
\ ! ; Hoc
- Smart Systems and Devices vién Cong nghé BCVT
. " 0-0,5 dén Quy
Ning luong nhiét (Cii: Khoa hoc . | Hoi Khoa hoc K¥ thuat 111/2020
3L | vhvobng nghtrlipe) 0B68-3336 | Topahl | oot wine Nam ,
0 tr 2021
Nghién ciru Khoa hoc va Cong : . | Vién Khoa hoc va 0-0,75
22| nghé quin su 1859-1043 | Taphi | cong nohé Quansw | 01,0t 2025
Khoa hoc va Cong nghé trong linh 0 —0.25 tir 2020
2. ‘S":fesge‘°a:n;h°“1g,etc‘l‘l‘ng]z‘;‘y“al (‘)’nf 2615-9570 | Tap chi |Ban Co yéu Chinh pha | 0- 0,5 tir 2022
Information security) 00,75 tir 2024
Phat trién Khoa hoc va cong nghé | 1859-0128 Dai hoe Qudc gia 0-0.75
24, (Science & Techno[ogy 2588-106X Tap chi Thé.nh ph6 Ho Chi 0-1.0 ti’r 2004
Development) 2615-9872 Minh ;
REV Journal on Electronics and 5 ., | Ho1 Vo tuyén dién tr 0 - 1,0 tr quy
e T W—— 1859-378X | Tep chi Viét Nam 112013
Tin hoc va Piéu khién hoc, Vién Han lam Khoa| 0-0,5 tir quy
26. | Journal of Computer Science and 1813-9663 | Tap chi | hoc va Cong nghé Viét 111/2017
Cybernetics Nam 0-75 tr 2021
1859-0357 Truéng Dai h by
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(Kem theo Quyét dinh s6: 26/QP-HPGSNN ngay 11 thang 7 nam 2025)

¢) Tac gia chinh, sach phuc vu dao tao

- Téc gia chinh ctia bai bao dugc xac dinh 1a tac gia thir nhat (first author), tac gia chiu
trach nhiém (corresponding author) duy nhat.

- Sach phuc vu dao tao phai duge xuét ban c¢6 chi sd ISBN, duge hoi dong chuyén mén
tham dinh dat va dugc co s¢ dao tao xac nhan muc dich str dung.
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