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ABSTRACT

3D printing technology has increasingly been applied across various
domains of everyday life; however, it still faces certain limitations in
educational contexts. Therefore, greater attention should be given to
enhancing the intention to use this technology among students in
education-related majors. To address this need, this study designed a short-
term workshop on the application of 3D printing technology in education
and examined its impact on a sample of 30 students studying in Ho Chi
Minh City. The results show that the workshop not only helped students
develop more positive perceptions of 3D printing technology but also
increased their intention to use this technology in the future. In addition,
students were able to initially apply this technology to design simple
educational activities related to their academic disciplines and provided
positive feedback on the workshop. However, they also encountered
several challenges, including limited design skills and the insufficient
availability of 3D printers during the workshop. These findings suggest the
need for further studies to develop high-quality, long-term training
programs with adequate infrastructural support in order to optimize
learning outcomes for students.
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TOM TAT

Cong nghé in 3D ngay cang phu khép cac linh vyc trong doi sdng, song
van d6i mat voi nhitng han ché nhét dinh trong gido duc. Vi vay, viéc ning
cao y dinh sir dung cong ngh¢ nay cua sinh vién thudc khdi nganh gido dyc
can duge quan tam. Nham dap tmg nhu cau nay, nghién ciru da thiét ké mot
workshop ngan han vé viéc mg dung cong ngh¢ in 3D trong gido duc va
khdo sat tac dong cuia né dén mau 30 sinh vién dang hoc tap tai Thanh ph
HO6 Chi Minh. Két qua cho thdy workshop khong chi gitp sinh vién boi
dudng nhan thirc tich cuc vé cong nghé in 3D ma con nang cao y dinh st
dung cong ngh¢ nay trong tuong lai. Khong nhimg thé, budc dau cac sinh
vién déu van dung dwoc cong nghé nay dé thiét ké cac hoat dong gido dyc
don gian lién quan den chuyén nganh cua minh va c¢6 nhiéu phan hdi tich
cuc vé workshop d3 t6 chirc. Tuy nhién, sinh vién ciing d6i mat véi mot sd
khé khan nhu kha nang thiét ké cua ban than ciing nhu su thléu hut vé may
in 3D trong qua trinh tham gia. Nhimg kham pha nay goi m¢ can co nhitng
nghién ciru tlep n6i Ve phat trién chwong trinh dao tao chat lugng, dai han
voi su hd tro day du vé co so vat chét dé t5i vu hoa hiéu qua cho sinh vién.
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1. Giéi thiéu

Viéc sir dung cong nghé in 3D trong gido duc ngdy cang duoc nhidu qudc gia huong mg va chd
trong boi nhing loi ich ma n6 dem lai cho gido duc noi chung va giao vién noi riéng. Cu thé, ddi véi
linh vye giao duc, co thé sir dung cong nghe in 3D v61 6 muc dich chinh bao gom: (1) day cho hoc sinh
vé cong nghé in 3D; (2) day cho gido vién vé cong ngh¢ in 3D; (3) str dung nhu mot cong nghé hd trg
trong qua trinh giang day; (4) tao ra cac san pham gitp hd tro viée hoc tép; (5) thiét ké cac cong nghé
hd trg (assistive technologies) va (6) hd trg cac hoat dong tuyén truyén, pho bién ra cong dong [1]. P6i
Vo1 gido vién, viéc sir dung cong nghé ndy giup phat trién ning lyc chung (giao tiép, tu duy phan bién,
hoc tap sudt doi, tr duy khong gian, tu duy phan tich va giai quyét van d¢); nang cao su tham gia va
dong luc trong giang day; tao co hoi thue hanh trai nghiém b ich va nang cao sy ty tin vé nang lyc cua
ban than [2]. Tuy nhién, cha d& nghién ctru ndy van con kha méi, chi bit dau c6 nhimg cong b tir nim
2015 dén nay. Trong d6, Hoa Ki dan dau véi 40% nghién ciru, tiép theo 1a Tho Nhi Ki (25%), Trung
Qudc (15%), Israel (10%), Tdy Ban Nha (5%), Hy Lap (5%) va khong c6 nghién ctru nao tir chau Phi
hodc Nam M¥ [2]. Thuc trang trén goi mé can cé thém nhiing nghién ctru & cac qudc gia dé gop phan
giam sy thién 1éch nay.

Tai Viét Nam, cong nghé in 3D di chinh thirc duoc dé cap trong chuong trinh Cong nghé 16p 11
duéi dang chuyén dé hoc tip [3]. Ngoai ra, cong nghé nay con dugc cac nha gido duc timg dung dé hd
trg day hoc mon Toan [4], [5] hay hoat dong gido duc STEM [6]. Song, viéc ing dung cong ngh¢ nay
trong hoat dong gido duc tai nudc ta van con han ché va chua nhan duoc nhiéu sy quan tam, ddc biét la
dbi voi dinh hudng dao tao cho sinh vién cac nganh su pham. Trong khi d6, trén thé gidi da co nhiéu
kham pha tac dong ctia cac chuong trinh dao tao vé cong nghé in 3D trong gido duc, da dang vé ca thoi
luong (tir vai tudn dén mot hoc ki) 1an chuyén nganh dao tao cho sinh vién nhu: gido duc khoa hoc [7]-
[10], gido duc toan hoc [10], gido duc cong nghé thong tin va truyén thong [11], va gido duc STEAM
[12]. Nhitng nghién ciru nay da cung cap dir liéu thyc tién vé gia tri ma cac chuong trinh dao tao dem
lai cho sinh vién, khong nhiing gitip ho nhén thtc 6 dugc loi ich cua cong nghé in 3D, cai thi¢n thai ¢
tich cuc ddi voi cong nghé nay, ma con bdi dudng ning luc day hoc tich hop cong nghé in 3D va ning
cao y dinh sir dung cong nghé nay trong tuong lai, v.v.

Dit trong bdi canh gido duc Viét Nam hién nay, diéu ndy tao ra mot khoang tréng nghién ctru trong
viéc thiét ké chuong trinh dao tao chinh thirc vé sir dung cong nghé in 3D danh cho sinh vién ¢6 chuyén
nganh dao tao lién quan dén gido duc STEM. Do d6, dya trén nhimg nén tang li luan ctia nhiing bai viét
lién quan, nghlen ctru nay duoc thuc hién nham muc dich bude dau khém pha y dinh st dung cong nghé
in 3D cua sinh vién thong qua mot tac dong ngan han dé mo ra tiém nang mang tinh dai han hon trong
viéc dao tao sinh vién trong tuong lai. Cu thé, trong giéi han pham vi d¢ tai, tac gia tap trung thiét ké
mot workshop ngén han vé chii dé img dung cong nghé in 3D trong gido duc cho di twong sinh vién
cac nganh su pham hodc dang tham gia cac hoat dong lién quan dén gido duc STEM dé tra 16i nhimng
cau hoi nghién ctru sau.

Céu hoi nghién ciru 1. Muc do hoan thanh nhiém vu cua sinh vién phan anh nhu thé nao vé tinh kha
thi ciia thiee tién t6 chitc workshop?

Céu héi nghién civu 2. Tic dong ciia workshop dén y dinh sir dung céng nghé in 3D trong gido duc
ciia sinh vién nhw thé nao?

Céu héi nghién ciru 3. Sinh vién phan hoi nhw thé nao vé trdai nghiém tham gia workshop, bao gom
cdc khia canh tam dac, khé khan gdp phdi va cdc dé xudt cdi thién trong tiong lai?

2. Phwong phap nghién ciru
2.1. Thiét ké nghién ciru

Nghién ctru ndy sir dung thiét ké tién thuc nghiém (pre-experimental design), cu thé 1a mo hinh mot
nhom do ludng trude—sau can thiép (one-group pretest—posttest) cho truong hop 30 sinh vién dang hoc
tap tai mot truong Pai hoc ¢6 dao tao chuyén nganh su pham & Thanh phé H6 Chi Minh [13]. Bai viét
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két hop phan tich ca dir lidu dinh luong tir viée ty danh gia cia sinh vién theo thang do Likert va dit liéu
dinh tinh tir cac san pham hoc tap va phan hoi ty luan cta sinh vién nham kham pha toan dién hon vé
tac dong ciia mot workshop ngan han vé viéc tmg dung céng nghé in 3D trong gido duc dén sy thay doi
trong y dinh str dung cong nghé in 3D trong gido duc cia sinh vién.

2.2. Thu thdp der ligu va cong cu ddanh gid

MaAu khao sat duoc chon theo phuong phép thuan tién bﬁng cach gtri form dang ki cho mét cau lac
bd lién quan dén gido duc STEM tai truong Pai hoc d6 vao thang 3 nam 2025. Sinh vién dugc dam bao
hiéu r& muc dich cua workshop va cam két vé& bao mat thong tin ca nhan ciing nhu ty nguyén dang ki.
Dir liéu thu thap danh gia cta sinh vién bao gém cd dir liéu dinh lugng va dir li€u dinh tinh, dugc ma
hoa theo sb thir ty dé tién hanh dénh gia, dam bao nguyén tic 4n danh.

Déi véi dir liéu dinh lugng, nghién ciru thiét ké bang hoi theo thang Likert 7 mirc d6 (1 1a hoan toan
khong dong y tang dan dén 7 1 hoan toan dong y) dé danh gia ¥ dinh st dung (Behavioral Intention -
BI) va 5 yéu td chinh tac dong chinh dén y dinh st dung bao gém: ky _vong hiéu sudt (Performance
expectancy - PE); ky vong no luc (Effort expectancy - EE); diéu kién hd tro (Facilitating conditions -
FC); Nhan thirc vé tic dong su pham (Perceived Pedagogical Impact - PPI). Cu thé, bai viét diéu chinh
va chuyén ngir tir bang hoi ctia nghién ctru [14] (d6i v6i khia canh PPI) va nghién ciru [15] (ddi voi cac
khia canh con lai) dé thu thap y dinh sur dung va cac khia canh anh hudng dén y dinh str dung cong nghé
in 3D cua sinh vién trude va sau khi tham gia workshop. Trong d6, két qua khao sat trude va sau thuc
nghi€ém cia bang hoi nay déu dam bao do tin cay dé thuc hién céc phan tich kiém dinh vi hé sb
Cronbach’s Alpha déu tir 0,7 tré 1én, két hop cung hé sb twong quan bién — téng déu 16n hon 0.4.

2.3. Pic diém méu thuc nghiém

Mau thye nghiém trong workshop ngan han nay duge mé ta cu thé qua Bang 1. Trong d6, mic du co
3 sinh vién khong thudc chuyén nganh vé su pham, nhung lai c6 niém yéu thich véi gidgo duc STEM va
c6 kinh nghiém t6 chirc hoat dong trai nghiém STEM cho hoc sinh tai cdc nha truong phé théng trude
day Két hop voi cau tra 10i ty lun vé kinh nghiém vé cong nghé in 3D, con cho thiy réng 83,3% sinh
vién chua ting st dung phan mém thiét ké 3D hay may in 3D, va chi c6 33,3% sinh vién biét dén mot
s6 phan mém thiét ké hodc mot vai bude trong quy trinh in 3D. Diéu nay ciing chinh la dong luc dé cac
sinh vién dang ki tham gla workshop, vi mong mudn dugc tim hiéu sau hon vé quy trinh cong nghé in
3D, cach str dung may in 3D, cach van dung céng nghé nay vao day hoc tai nha trudng phd thong va
danh gia hiéu qua ma ndé mang lai.

Bang 1. Pac diém méu thuc nghiém.

Théng tin Tan suit Ti 18 (%)
o Nam 21 70,0
Gioi tinh
N 9 30,0
Nam 1 13 43,3
Nam hoc Nam 2 13 43,3
Nam 3 4 13,3
Su pham Khoa hoc ty nhién 13 43,3
Gi4o duc Tiéu hoc 8 26,7
Su pham Toéan hoc 5 16,7
Chuyén nganh
Héa hoc 2 6,7
Su pham Sinh hoc 1 3,3
Vat li hoc 1 3,3
Téng 30 100
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2.4. Phén tich di ligu

Dbi v6i cau hoi nghién ciru 1, bai viét sir dung phuong phép thong ké mo ta dé phan tich sy tham gia
va muc dd hoan thanh nhiém vu cua sinh vién.

Dbi v6i cau hoi nghién ciru 2, bai viét st dung phdn mém R 4.5.1 dé phan tich sy khac biét vé ¥ dinh
sir dung va céac yéu tb tac dong dén ¥ dinh s dung cong nghé in 3D trong gido duc trudc va sau khi
tham gia hoat dong workshop. D¢ phan tich sy thay doi nay, dé tai s& s dung kiém dinh Wilcoxon va
tinh hé sb tac dong r vi ¢& mau nho va khong phan phéi chuan.

Dbi véi cau hoi nghién ciru 3, bai viét sir dung phuong phép phan tich chu dé (thematic analysis) dé
phan tich cac phan hi tu ludn cua sinh vién [16]. Cu thé, cac cau tra 1oi cia sinh vién s& dugc chia thanh
nhiing cht d& chinh, sau d6 dugc thong k&, mo ta dé phan tich kém véi mot s trich din minh hoa tiéu
biéu cho ting chu dé.

3. Két qua va ban luan
3.1. Co 56 i lugn thiét ké hoat dgng nham béi dwing y dinh sik dung cong nghé in 3D trong gido duc
3.1.1. Y dinh sir dung céng nghé in 3D trong gido duc

Cong nghé in 3D trong nghién ctru nay duoc hiéu 13 bao gdm viéc thiét ké mé hinh hoa 3D va in vt
pham 3D (3D modelling and printing). Dé giai thich vé y dinh sir dung cong nghé in 3D trong gido duc
(Behavioral Intention - BI), 1i thuyét chip nhdn va str dung céng nghé hop nhét (Unified theory of
acceptance and use of technology) 14 1i thuyét dang duoc Umg dung phé bién béi cac nha nghién ciru
gido duc [17]. R& hon, dua trén li thuyét nay, cac nghién clru gan day da xay dung cac cong cu danh gia
y dinh st dung cong nghé in 3D cua gido vién va mot sé yéu t6 anh huong dén y dinh nay [14], [15].
Véi pham vi tac dong 1a mot hoat dong workshop chuyén mén trong thoi gian ngin véi dbi twong 1a
sinh vién, nghién ctru chi tap trung Iya chon kham pha nhiing yéu té chinh dudi day.

Ky vong hiéu suét (Performance expectancy - PE) 14 niém tin cta sinh vién ring viéc sir dung cong
nghé in 3D s& nang cao hiéu qua giang day théng qua hd trg qua trinh giang day, ting hiéu suat day hoc
va cai thién chat lugng hoc tap va giang day [15].

Ky vong nd luc (Effort expectancy - EE) 1 niém tin cua sinh vién vé mirc d6 dé sir dung cong nghé
in 3D. Khai niém nay phan anh mirc d6 ma sinh vién cam thay thoai mai khi sir dung may in 3D. Noi
cach khac, EE duoc dé xuét dé do luong nhén thirc ca nhan vé& mirc d6 nd luc can thiét dé st dung cong
nghé in 3D [15].

Diéu kién hd tro (Facilitating conditions - FC) 14 niém tin cta sinh vién vao viéc duoc tiép can véi
hé théng co s& vat chat déy du, hiéu biét vé cong nghé in 3D va cac cd nhan/nhém nguoi hd tro khi ho
gap kho khan khi stir dung [15].

Nhan thirc vé tac dong su pham (Perceived Pedagogical Impact - PPI) la niém tin ciia sinh vién vé
viéc str dung cong nghé in 3D trong 16p hoc co thé anh huong dén thanh tich hoc tap, dong luc hoc tap,
muc do tham gia tich cuc vao qua trinh giang day, va thoi luong hoc sinh sir dung may tinh cho muc
dich hoc tap [14].

3.1.2. Cac bién phap ndng cao y dinh sir dung cong nghé in 3D trong gido duc

Dua trén nghién ciru téng quan trong viéc dao tao sinh vién vé cong nghé in 3D mdt cach hi€u qua
clia nghién ctru trude [2], bai viét rat ra 4 bién phap chinh duéi day.

Bién phdp 1. Vin dung kién thirc chuyén mén vao thyc tién: Nhin manh viéc sir dung cac hoat
dong thye hanh va tai nguyén gido duc nham phat huy chuyén mén cia sinh vién. Pam béo cac tai liéu
ma nguoi tham gia dao tao c6 thé st dung trong thuc tién, chéng han nhu gido an, hoat dong, tai liéu,
phiéu hoc tip hodc hudng dan Diéu nay giup déap (mg mong muon cua ho trong viéc dugce tiép cén tai
nguyén gido duc mé va mién phi sau dao tao dé st dung trong 16p hoc hoic thiét ké hoat dong méi.

Bién phdp 2. Ning cao chién lwoc sw pham: Tap trung vao cac phuong phap ting cudng su tham
gia cua nguoi hoc, d€ xuat cac hoat dong mau gitp tich hop cong nghé¢ 3D vao truong hoc, dong thoi
cung c0 hiéu qua ban than va ki nang cuia sinh vién.
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Bién phdp 3. Boi dwong ning luc cong nghé: Dam bao sinh vién thanh thao cac khia canh c6ng
ngh¢ thong qua moi truong dao tao thuan loi, tic dong truc tiép dén qua trinh hoc tap va phat trién ki
nang. Piéu ndy nhan manh sy can thiét cua cac chuong trinh dao tao glao vién toan dién, tich hop kién
thire ndi dung, su pham va céng nghé dé tdi da hoa loi ich cho ca gido vién tuong lai va hoc sinh.

Bién phdp 4. Tao bdu khong khi tich cwc cho chwong trinh dao tao: Mot bau khong khi hd tro,
giao tiép va hop tac c6 thé nang cao hiéu qua chwong trinh. Viéc hoc hoi tir dong nghiép hodc thao luan
v6i nguoi hudng dan giup ho c6 dong luc tham gia tip huan nhiéu hon ciing nhu nhan dugc nhiing
hudng dan khac phuc khé khin va phan héi kip thoi.

Tuy vao quy mé va muc dich t6 chirc chuong trinh dao tao gio vién vé cong nghé in 3D, nguoi dao
tao c¢6 thé lwa chon cac bién phap va mirc d6 str dung phu hop.

3.2. Thiét ké tién trinh té chirc workshop ngdn han vé #ng dung cong nghé in 3D trong gi&o duc

Trong workshop nay, cac bién phap da dugc xay dung ¢ muc 3.1.2 dugc tich hop day du va tuong
ung vdi cac hoat dong dugce to6 chitc nhu Hinh 1.

( BP4. Tao bau khéng khi d&o tao tich cyc h

BP1. Vén dung kién thic chuyén mén véao thuc tién
BP2. Nang cao chién ludc su pham, BP3. Béi dudng ndng luc céng nghé

[ 1. M& déau ] [ 2. Tim hiéu céng nghé in 3D] [3. Trai nghiém céng nghé in 3D] [ 4. Van dung ]
\ v

Hinh 1. Tich hop cdc bién phdp boi dudng vao cdc hoat déng ciia workshop.

Trong d6, BP4 dong vai trd quan trong trong viéc tao nén tang tam i tich cuc xuyén sudt toan bd
workshop, nhdm xay dung méi trudng hoc tap thoai mai, tao dong luc dé sinh vién thoai mai tham gia
& tat ca cac giai doan. Noi dung workshop duoc thiét ké theo tién trinh 4 bude gom: (1) Md dau, (2)
Tim hiéu cong nghé in 3D, (3) Trai nghiém cong nghé in 3D, va (4) Véan dung. Trong tién trinh nay, cac
bién phap BP1, BP2 va BP3 dugc tich hop vao tung giai doan hoat dong tuong trng, ddm bao tinh trai
nghiém toan dién vé chu dé tmg dung cong nghé in 3D trong gido duc cho sinh vién.

Cu thé, workshop duoc thiét ké dé dam bao cac muc tiéu ting cudong ¥ dinh st dung cong nghé in
3D trong gido duc va gop phan bodi dudng ning luc tmg dung cong nghé in 3D trong gido duc (duoc
xem xét dudi goc do cac thanh phan cia khung TPACK, dic biét 1a kién thiic cong nghé (Technological
Knowledge — TK) va kién thirc suw pham cong nghé (Technological Pedagogical Knowledge — TPK)
[18]) sau day.

(1) Y dinh sir dung cong nghé in 3D: [PE] Nhén ra ring viéc sir dung cong nghé in 3D s& nang cao
hiéu qua giang day, [EE] Panh gia duoc tinh d& str dung cta cong nghé in 3D, [FC] Biét dugc nhiing
diéu kién hd trg cho viéc sir dung céng nghé in 3D, [PPI] Hiéu duogc nhitng tdc dong su pham cua viéc
ung dung cong nghé in 3D, [BI] St dung cong ngh¢ in 3D dé thiét ké mot hoat dong hoc/trai nghiém
cho hoc sinh

(2) Nang lyc tng dung cong nghé in 3D trong giao duc: [NL1] Trinh bay dugc lich sir ra doi va ung
dung cua may in 3D, [NL2] Trinh bay duoc quy trinh c6ng ngh¢é in 3D, [NL3] Thiét ké dwoc mé hinh
chiéc ce 3D theo yéu ciu, [NL4] Trinh bay duogc cac cach dé tmg dung cong nghé in 3D vao gido duc,
[NL5] Su dung dugc may in 3D dé hoan thanh san pham [NL6] St dung dugc cac mo hinh in 3D san
c6 dé ché tao san pham [NL7] Trinh bay, chia s¢ vé san pham da thyc hién, [NL8] Vén dung duoc kién
thire, ki nang da hoc dé thiét ké duoc y tuong tich hop cong nghé in 3D trong gido duc.

Dé dat dugce muc tiéu ciia workshop, ndi dung tong quat cia workshop vé img dung cong nghé in 3D
trong giao duc duoc thé hién trong Bang 2. Trong d6, workshop cé thoi lugng 1a 4 gid tham gia truc tiép
va | tudn lam viéc tai nha.
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Bang 2. Néi dung ké hoach té chirc workshop.

Hoat dong o N N S

s Bié¢n phap tich hop va ndi dung San pham sinh vién
(Muc tiéu)
- Hoat dong theo nhdm 4 — 5 thanh vién va tham gia tro choi “Trong
o sinh vé thoi ki cong nghé in 3D” dé tim hiéu lich sir ra doi va ung N
1. Mo dau dung cta cong nghé nay. - APhan gh[ r_lhan Vé lich st
(NL1) cdng nghé in 3D.

- Sinh vién ghi nhan muc tiéu va noi dung can tim hiéu trong budi
workshop.

- Thao luan va tim hiéu kién thirc vé quy trinh in 3D theo quy trinh
don gian vai sy hd trg cua phan mém Tinkercad, UltiMaker Cura.
- - Dugc huéng dan nhitng thao tc chi yéu trong viéc thiét ké 3D, _ ppap, ghi nhan v& quy
2. Timhieuve mo6 phong mach dién trén phan mém Tinkercad. Sau do, thiet K€ innin3D.
cdng nghé in 3D mét chiéc coc ¢é kich thudc theo yéu cau.
trong giao duc  _ pygc gioi VthIéL.J v_éA CﬁL~J t.'c,lp Cﬁ\a méy in 3D Ayé QUQ(_:AhudAng gén S \/an hanh may in 3D
(PE, EE, FC,  dung. Sau do, dai dién sé tién hanh in ban thiét ké chiéc coc da hoan R s,
PPI, BI,NL2, thanh & trén. Tiép dén, sinh vién rit ra cach hoat dong cia may in - Phan ghi nhan ve cac
NL3, NL4, NL5) 3D tir qua trinh quan sat va chét lai kién thuc. hinh thirc van dung cong
N RN A R . nghé in 3D trong gido duc
- Buogc gidi thiéu vé cac hinh thirc van dung cong nghé in 3D trong
gido duc véi nhitng vi du minh hoa chi tiét; cac ngudn hoc liéu hd
tro nhu Gallery cua Tinkercad, Thingiverse.

- Thao tac thiét ké 3D,

- Pugc trai nghiém 2 san pham mach dén LED va robot lau nha ¢6
tng dung cdng ngh¢ in 3D va khdng c6 ing dung cong ngh¢ in 3D. - Mo hinh dén LED va
Tir d6, sinh vién rat ra nhan xét vé loi ich cua viéc tng dung cong robot lau nha

3. Trai nghiém
cdng nghé in 3D

(PE, EE. PP ngh¢ in 3D trong gido duc va nhing diéu can phai lwu § khi sit dung - Phn trinh bay, chia s¢
BI, NL6, NL7) cong nghé nay.
4. Vindyng - Nhan nhiém vy thiét ké mot hoat dong hoc/hoat dong trii nghiem - Y tweng to chirc hoat
.(BI. NLg) 0 Ung dung cong nghé in 3D trong vong 1 tudn va ndp bai qua dong

Google Form, sau d6, phan hdi vé qua trinh tham gia workshop. - Phan hdi tu luan

3.3. Két qud thuc nghiém sw pham
3.3.1. Dién bién thiec nghiém sw pham ciia workshop

Két qua phén tich dién bién thuc nghiém su pham ctia workshop cho thiy sinh vién c6 muc do tham
gia tich cuc va hoan thanh tuong ddi tét cac nhiém vu trong timg hoat dong. Nhiing phat hién nay da
cung cip bang ching ban dau vé tinh kha thi ctia workshop trong bdi canh thuc tién.

Hoat dpng 1: Mé diu

Céc sinh vién hoat dong theo nhom 4 — 5 thanh vién dé tham gia tro choi “Trong sinh vé thoi ki cong
nghé in 3D” dé tim hiéu lich sir ra doi va tmg dung cta cong nghé nay. Mdi nhom sinh vién sé& gitr mot
dir kién lién quan dén chu d& nay va cac sinh vién bét budc phai di trao ddi gitra cac nhom 13n nhau dé
¢6 thé tong hop duoc két qua hoan chinh. Pa phan cac sinh vién déu thé hién dugc sy hing thu va tich
cuc tham gia Vao viéc thu th@p thong tin. Sau khi dai dién cac nhom trinh bay vé két qua va nhan duoc
su phan hoi tir ngudi t6 chirc, cic ban ciing chia sé su quan tim dén mot vai ng dung va giai doan lich
sir lién quan. Piéu nay budc dau di gop phan kich thich dong luc tim hiéu vé cong nghé niy cia sinh
vién.

Hoat dong 2: Tim hiéu cong nghé in 3D trong béi cinh gido duc

Sau khi duoc hudng din nhiing thao tac thiét yéu vé viéc thiét ké mé hinh 3D bang phin mém
Tinkercad. Cac ban déu thuc hién nhiém vu thiét ké mét chiée cbe co kich thudce theo yéu cau (Hinh
2a), tuy nhién, van con mit nhiéu thoi gian thiét ké vi chua 1am quen v&i thao tac trén Tinkercad. Tiép
theo, cac ban d3 dugc tim hiéu vé ciu tao cua may in 3D va ban dai dién s€ tién hanh in ban thiét ké
chiéc coc dd hoan thanh sém nhét ¢ nhiém vu trén (Hinh 2b). Két qua trong qua trinh quan sat cho thy
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hau hét cac sinh vién déu rat ra dugc cach hoat dong ciia may in 3D. Cudi cung, cac ban hoan thanh viéc
ghi nhan cac hinh thire van dung cong nghé in 3D trong gido duc va cac vi du minh hoa.

18.00

@ (b)

Hinh 2. (@) Ban vé thiét ké va (b) san pham in 3D chiéc coc cia sinh vién 27.

Hoat dong 3: Trdi nghi¢m hoat dong gido duc co wng dung cong nghé in 3D

Sinh vién d3 duoc trai nghiém 2 san phdm mach dén LED (Hinh 3a) va robot lau nha (Hinh 3b) c6
mg dung cong nghé in 3D va khong c6 ing dung cong nghé in 3D. Két qua cho thdy cac nhom déu c6
thé hoan thanh nhiém vu lap dén LED vao mé hinh dén 3D. Tuy nhién, d6i véi nhiém vu sir dung robot
3D, chi ¢6 2/8 nhom c6 thé hoan thanh dung thoi gian cho phép. Bai cac kich thuée mé hinh 3D c6 do
sai s6 nhat dinh khi in ra so véi ban thiét ké, do d6 cac ban gip kho khin khi cin mai cac khép robot
nho lai trude khi 1ap ching lai véi nhau. Didu nay ciing giup cac ban rat ra nhitng luu y khi day hoc ¢6
g dung cong nghé in 3D. Nhin chung, cac ban déu chia sé ring viéc ing dung mé hinh 3D trong day
hoc s& thi vi hon va mang lai nhidu loi ich su pham déi véi hoc sinh.

(a) (b)
Hinh 3. Minh hoa san pham (8) mé hinh dén LED, (b) robot lau nha 3D.

Hoat dgng 4: Vin dung

Trong vong mdt tudn sau workshop, tat ca sinh vién déu dé xuat dugc cac y twong van dung cong
nghé in 3D phu hop v6i chuyén nganh dang theo hoc. Phin 16n cac ¥ tudng tip trung vao viée sir dung
mo hinh thiét ké 3D trén Tinkercad nhu mot phuong tién truc quan hoa kién thire cho hoc sinh (Hinh 4a
va Hinh 4b). Bén canh d6, mot sb sinh vién dé xuét khai thac cong nghé in 3D nhu mét cong cu dé t6
chire cac hoat dong STEM, cho phép hoc sinh tham gia thiét ké va ché tao san phém (Hinh 4c). Trong
d6, mot sd y tudng ti€u biéu nhu mé hinh c4u tao nguyén tr 3D duoc thiét ké nham hd tro ca hoat dong
hinh thanh kién thirc va luyén tap thong qua viéc lap rap va nhan dién cac nguyén tur (Hinh 4a). Cu thé,
sinh vién 25 chia s¢: “Pay la m6 hinh cau tao nguyén tir 3D truc quan hoa cau triic nguyén tir theo mo
hinh Bohr; cc hat nhan dugc thiét ké véi cac 16 dé gén 16p electron 1. Lép electron 1 s& ¢6 2 phan nhod
I&n hai phia d gin hai electron, cac 15 dé gén 16p electron 2 va cac gy nho ra dé gin hat nhan. Tuong
tu, 16p electron 2 s& c6 8 phan nho 1én dé gin 8 electron, cac 16 dé gan 16p electron 3 va cac giy nho ra
dé gén vao 13 hat nhan. Cac hat electron dugc thiét ké tach thanh 2 phan, rdng & phia trong. Phan réng
phia trong phai vira khit véi phan nho 1én trén cac 16p electron. Gido vién c6 thé dung md hinh nay trong

JTE, Volume 21, Issue 02(V), 05/2026 93


mailto:jte@hcmute.edu.vn

JTE TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Pai hoc Cong nghé Ky thuat Thanh pho Ho Chi Minh

HEAEAIE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

hoat dong hinh thanh kién thire (biéu dién, minh hoa) hoic hoat dong luyén tap (yéu cau hoc sinh st
dung dé lap thanh cau tao cia mdt so nguyén tur va néu tén cua ching).”

Mt nika electron cé phan réng bén trong vita khit véi phin nhé lén trén l6p electron

L5 trén 16p electron

1 dé gan véi phan

gdy nho lén trén l6p Phin gy nhé lén gin
electron 2 v6i 16 trén hat nhan
5 ., Phan nhé 18n vira khit
Lo trén hat nhan dé 2 ox
, o phan rong elctron
gan voi phan gdy nho
1én trén 16p electron Hat nhin véi 1 lp electron

(@)

(b) (©

Hinh 4. Y tuéng vin dung céng nghé in 3D ciia sinh vién: (a) Sinh vién 25 - Mo hinh cdu tao nguyén tir day hoc
mon Khoa hoc tw nhién lop 7, (b) Sinh vién 27 - Mat cat trong day hoc ngi dung hinh hoc khong gian mon Todn
I6p 12; (c) Sinh vién 7 - Hoat dong trai nghiém chu dée “Mo hinh Tensegrity — Can bang trong khong gian”.

3.3.2. Sw thay doi vé y dinh si dung céng nghé in 3D ciia sinh vién

Két qua phan tich kiém dinh Wilcoxon Signed Ranks Test trudc va sau tham gia workshop vé ¥ dinh
sir dung va cac yéu td anh hudng dén y dinh sir dung cong nghé in 3D trong gido duc dugc thé hién ¢
Béng 3. Két qua cho thay tat ca cac khia canh déu tang va c6 y nghia thong ké (p <0,01). Thém vao do,
theo diéu kién ve€ hé s0 tac dong [19] budi workshop da c6 tac dong lon dén viéc tang cudng tat ca cac
khia canh bao gém ky vong vé nd luc, diéu kién ho trg, nhan thice vé tac dong su pham va y dinh st
dung cua sinh vién (r > 0,5). Trong d6, ky vong vé nd luc va diéu kién hd trg duogc tac dong lon nhét (r
=0,96 var=0,97). Két qua nay da kiém chu’ng duoc tac dong ctia ké hoach da dé xuit trong viéc nang
cao y dinh st dung cong nghé in 3D trong gido duc cta sinh vién va cac khia canh anh huong lién quan.
Tuy nhién, trong khi CI ciia cac khia canh déu kha on dinh, trai dai trong khoang tac dong manh, déu tir
0,5 tré 1én, thi duy nhit CI cta khia canh PE c6 ton tai gi tri 0,18 thudc murc tac dong nho. Didu nay
phan anh sy khac biét nay chua c6 tinh on dinh va tinh tin cdy cao nhu nhitng khia canh con lai.
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Bang 3. Két qua phan tich sw khdc biét trieée va sau tic dong.
Trwoéc tac dong Sau tac djng 95% CI
Khia canh p
M SD M SD forr
PE 5,32 1,27 5,98 1,08 0,023 0,53 [0,18; 0,76]
EE 4,33 1,08 5,63 0,89 < 0,001 0,96 [0,91; 0,98]
FC 3,90 1,53 5,72 0,79 < 0,001 0,97 [0,92; 0,98]
PPI 5,64 1,16 6,22 0,76 0,001 0,76 [0,52; 0,88]
Bl 4,41 1,05 5,26 1,23 0,001 0,80 [0,60; 0,91]

3.3.3. Phan hoi cua sinh vién vé workshop

Cac phan hoi ciia sinh vién vé workshop duoc téng hop chi tiét trong Bang 4, trong d6 ngudi tham
gia c6 thé lya chon tra 10 nhiéu ¥ cho mdi cau héi hodc khong tra 101 néu khong c6 y kién. Nhin chung,
céc phan hoi cho thdy workshop phit hop voi ddi tugng trién khai va mang lai nhiing trai nghiém hoc
tap tich cuc, déng thoi cling chi ra mot s6 kho khan va nhitng dé xudt can cai thién trong tuong lai.

(1) Piéu tim dic: Phan 16n sinh vién chia sé ring ho d3 hoc dugc cach st dung phan mém thiét ké
Tinkercad ciing nhu cach van dung cong ngh¢ in 3D trong day hoc va t6 chirc hoat dong trai nghiém
cho hoc sinh (43,3%). Tiép den mot s6 lugng dang ké sinh vién ciing bay t6 su thich thu khi dugc trai
nghiém va thyc hanh tryc tiép voi may in 3D (33,3%). Ngoai ra, viéc ning cao hiéu biét nén tang vé
cong ngh¢ in 3D, bao gom lich str cong nghé in 3D, quy trinh in 3D, cach may in 3D hoat dong ciing
chiém mét ti trong tuong dbi (23,3%). Cu01 cung, mot s6 sinh vién nhan manh nhiing trai nghiém hoc
tap tich cuc trong workshop, gitip hoc gin két hon khi tham gia (20,0%), vi du nhur khong khi hoc tap
thoai mai cting co hoi ty tay thiét ké va sir dung cac san pham hoc tap ing dung céng nghé in 3D.

(2) Khé khén: Pa sb sinh vién con chua thanh thao cic quy trinh ciia cong nghé in 3D, bao gdm
kham pha céc tinh ning ciia phan mém thiét ké Tinkercad, cach chuyén file thiét ké sang may in 3D,
v.v. vi thoi luong workshop tuong dbi ngén va han ché vé sb luong may in 3D (63,3%). Thém vao do,
mot s6 khac danh gia nang tu duy thiét ké ciia ban than con han ché, ciing nhu gap kho khan trong qua
trinh dua ¥ tuéng thiét ke 3D vao hoat dong gido duc (10,0%). Cudi cung, viée thiéu méi trudng dé van
dung nhiing gi da hoc vé cong nghé in 3D trong gido duc ciing dwoc mdt s6 it cac ban con lai d& cap
(6,7%).

(3) Pé xudt: Dya trén nhirng kho khin gip phai, mot sb sinh vién ciing dé xuit mot sé giai phap dé
khic phuc van dé nay nhu cai thién thoi lugng va hinh thirc to chiic hoat dong (26,7%), md rong thém
mot s6 kién thirc vé& cong nghé in 3D (20,0%) va ting cudng sb lwong may in 3D dé cac ban dugc trai
nghiém, thuc hanh nhiéu hon (6,7%).

Bang 4. Thong ké mé ta cdc phan héi ciia sinh vién sau workshop.

Tin Til¢

Khia canh  Cha dé chinh Minh hoa ciu tra loi e
: : suat (%)

Sinh vién 26: “Méi dau em nghi cong nghé in 3D s& khong thé &p

dung vao chuyén nganh Su pham Sinh ctia em dugc nhung ma sau

budi workshop em da biét thém cach dé &p dung in 3D vao chuyén

gido duc pho nganh cua em va tim h_iéu duoc rét nhiéu thir ma em chua biét tGi

Didu tam thong ; trong '_rmkercad, ¢6 nhiéu y tuong hay, thuc té ¢6 thé ap dung cho
dic viéc giang day sau nay.”

Van dung codng
nghé in 3D vao

chuong trinh 13 43,3

Sinh vién 4: “Em thay tim d4c nhat 1a v& phan mém Tinkercad co
ca thiét ké mach dién khi ma mot s6 mach, thiét bi kha 1a dat thi
phan mém cho minh duoc thir lap ludn ngoai ra con cé thong tin
dé tim hiéu vé cai mach d6 véi web ban cai mach d6 lun (wa0oo).”

Ki nang st dung
phan mem
Tinkercad

13 433
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Ki nang str dung
may in 3D

Sinh vién 1: “Da em tdm déc nhat vé viéc dugc hoc cach van hanh
Cta may in 3D”

10

33,3

Kién thic nén
tang vé cong
nghé in 3D

Sinh vién 5: “Em tam dac vé lich sir cua wng dung cdng nghé in
3D trong cudc séng. Em cho rang d6 1a nhirng budc tién Ion trong
sy phét trién cua loai nguoi. Em hoc duoc cach thiét ké, cach su
dung may in 3D va nhiing kién thirc vé chung. ”

23,3

Trai nghiém tich
cuc trong
workshop

Sinh vién 21: “Em rat tim dac vé cach va phuong phap anh truyen
dat kién thirc dén tui em, nd vira hai hudc vira sau sic, 16i cudn va
khong bi nham chan a.”

6

20,0

Kho khan

Thanh thao quy
trinh &ng dung
cdng nghé in 3D

Sinh vién 2: “Mé&i dau em con kha lung ting dé thiét ké trén
Tinkercad, lam lau thi cling dan quen tay.”

19

63,3

Ning luc thiét ké
va ung dung
céng ngh¢ in 3D
vao chuong trinh
day hoc

Sinh vién 30: “Em thay kho 13 1am sao dé 1én y tuong c6 thé két
hop in 3D vao bai hoc thuong ngay vi thoi gian chuan bi ciing kha
lau ciing nhu viéc giang day ciing mat thoi gian tuong ddi dai nén
s& kha kho néu em thuc hién viéc day bai in 3D vao chwong trinh
phd thong thudng ngay.”

20,0

Moi truong ung
dung

Sinh vién 1: “Da, it méi truong dé sir dung nhimng gi da hoc.”

6,7

bé xuét

Cai thién cach t6
chuc hoat dong

Sinh vién 24: “Da, em nghi trudc budi tap huan, anh yéu cau cac
thanh vién thiét ké 1 mo hinh don gian, nhu vay budi tap huan s&
khdng mat thoi gian cho viéc gisi thiéu lai cac buéc st dung
Tinkercad ma c6 thé tap huan véi nhitng mé hinh phic tap hon.”

26,7

B6 sung noi dung
kien thirc

Sinh vién 10: “Em mudn biét céch vé sinh ciing nhu khic phuc cac
I6i cia may in 3D.”

10,0

Tang cudng may
in 3D

Sinh vién 28: “Em wéc ¢6 nhiéu may in hon hodc em c6 thé trai
nghiém sur dung chdng.”

6,7

3.4. Thao lugn va han ché

Két qua nghién ctru di khing dinh duoc tiém ning ctiia workshop da td chirc trong viée ning cao y
dinh st dung cong ngh¢ in 3D, kha nang van dung cong ngh¢ nay vao thiét ké hoat dong gido dyc cling
nhu nhin duge cac phan héi tich cuc vé quéa trinh tham gia cua sinh vién. Diéu nay cing c6 thém nhing
két qua nghién ctru trude day khi kham pha vé nhirng tiém ning ma cac chuong trinh dao tao mang lai
cho sinh vién [7]-[12]. Dong thoi, nhiing kho khan ma sinh vién phan hoi vé mat thoi gian thyc hanh,
kho khian trong viéc 1an dau str dung Tinkercad va s lwong may in 3D con gi61 han, cting dugc cac
nghién ctru khac ghi nhan khi thyc hién cac chuong trinh dao tao mang tinh ngan han [7], [11].

Mac du da nd luc trong viéc thlet ké nghlen ctru phu hop v6i pham vi tiép can, bai viét ciing ddi mat
véi mot so han ché nhét dinh vé thoi gian tac dong va dac diém mau nghién ctru. Vi thoi luong tac
dong ngin han, dé tai cling chua thé t8i wu hoa viée phat trién ning luc st dung cong ngh¢ in 3D trong
c4c hoat dong gido duc cho sinh vién. Pong thoi, mau nghién ciru twong ddi nhé va tap trung vao cac
ban c6 sy hiing thu véi gido duc STEM nén chua thé giai thich toan di¢n cho cac sinh vién khac. Pac
diém mau chua déng déu, voi mot sb nganh chi ¢c6 mot sinh vién, nén chua thé danh gia tac dong cu thé
theo ting chuyén nganh. Song, nhiing khdm pha ban du nay s& gop phan dinh huéng viéc nghién ciru,
thiét ké va trién khai cc chuong trinh do tao sinh vién su pham hay gido vién mot cach chinh thirc vé
viée str dung cong nghé in 3D trong gido duc mét cach hiéu qua va bén vimg hon voi cac nganh gido
duc noi chung hay cho tirng chuyén nganh su pham noéi riéng trong tuong lai.

4. Két luan

Két qua thuc nghiém su pham véi mau 30 sinh vién thudc mot cau lac bo lién quan dén giao duc
STEM cho thay workshop da co6 tac dong tich cuc dén viéc nang cao y dinh sir dung cong nghé in 3D
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trong gido duc cta ho (voi mirc dg tir trung binh dén 16n). Dong thoi, sinh vién da c6 thé van dung cong
nghé in 3D dé dé xuét cac hoat dong day hoc hay trai nghiém don gian lién quan dén chuyén nganh cua
minh. Két hop véi nhimg phan hdi tich cyc cua sinh vién sau workshop cling gop phan khang dinh tinh
phu hop, hi€u qua cua ké hoach da dé Xuat Mic du dé tai ciing khong tranh khoi nhimg han ché, nhung
diéu nay ciing ham ¥ trong twong lai can ¢6 nhimg nghién ctru tiép ndi lién quan dén viéc (1) Thiét ké
chudi workshop dai han cling nhu dé xuét méot hoc phan ddo tao sinh vién vé viéc tich hop cong nghé in
3D trong gi4o duc; (2) M6 rong s6 lugng va ddi tugng thuc nghiém sinh vién da dang hon dé nang cao
tinh tin cay cua két qua va (3) Thiét ké hoc liéu s dé chia sé voi cong ddng gido duc tham khao va trao
d6i chuyén mén.

Xung dot lgi ich
Tac gia tuyén bd khong co xung dot loi ich trong bai bao nay.
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