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Tém tit. Cong ngh¢ in 3D dang cho thay nhiéu tiém ning trong viéc hd
trg hoc sinh hoc Toan tot hon va gitup gido vién thiét ké hoat dong hoc tap thu
vi hon. Mic du con nhimng rao can, nhung dan dan di c6 nhiéu nghlen ciru ng
dung cong ngh¢ in 3D trong Giao duc Toan, dic biét la dao tao giao vién Toan
cho cap Tiéu hoc. Trong nghién ctru nay, ching toi thiét ké va trién khai hai
hoat dong thuc hanh va trai nghiém giup cac sinh vién Su pham nganh Giao
duc Tiéu hoc tuong tac tryc tiép v4i cac mod hinh in 3D, hoc cach thiét ké mo
hinh 3D trén phan mém TinkerCAD, va phat trién niang luc thiét ké bai hoc st
dung cong ngh¢ nay. Nghién ctu duoc thyc hién voi 35 sinh vién trong thot
gian 180 phut. Két qua cho thdy, cac sinh vién di c6 nhiing trai nghiém tich
cuc khi kham phé cac mé hinh in 3D lién quan dén cac hinh khoi va ghép hinh,
ddng thoi phat trién duoc nghiép vu su pham cho ban than ho thong qua viéc
thiét ké cac mo hinh 3D hd tro day va hoc Toan & Tiéu hoc.

Tw khoa: Cong ngh¢ in 3D, nghiép vu su pham, Thuc hanh va Trai
nghiém, mon Todn, Tiéu hoc.

APPLYING 3D PRINTING TECHNOLOGY TO SUPPORT THE
DEVELOPMENT OF PEDAGOGICAL SKILLS FOR ELEMENTARY
EDUCATION STUDENTS THROUGH HANDS-ON AND
EXPERIENTIAL ACTIVITIES IN MATHEMATICS

Abstract. 3D printing technology is demonstrating significant potential in
helping students learn mathematics more effectively and assisting teachers in
designing more engaging learning activities. Despite existing barriers, there has
been a growing body of research on the application of 3D printing technology
in mathematics education, particularly in elementary teacher training. In this
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paper, we designed and implemented two hands-on and experiential activities
that enabled elementary education students to interact directly with 3D printed
models, learn to design 3D models using TinkerCAD software, and develop
their competencies in designing lessons that incorporate this technology. The
study was conducted with 35 students over a period of 180 minutes. The results
showed that students had positive experiences when exploring 3D printed
models related to geometric solids and shape composition, while simultaneously
developing their pedagogical skills through designing 3D models to support
mathematics teaching and learning at the elementary level.

Keywords: 3D printing technology, pedagogical skills, elementary
education, elementary mathematics.

1. MO PAU
1.1. Giéi thiéu

In 3D khong phai 1a mot céng nghé méi, ma n6 di xuat hién tir nhimng
nam 1980 (Elena & Sonya, 2020), tham chi tor nhitng nam 1970 tr mdt nha
nghién ctru nguoi Nhét, Hideo Kodama (Dhawale & et al., 2022). Theo cac tac
gia nay, su phd bién cua cong ngh¢ nay lién quan dén viéc tao cac phan mém
ngudn mo va cac phan cimg mo, bat dau tir 2009, ctng nhu sy tién loi cua cong
nghé FDM (Fused Deposition Modelling - M6 hinh bdi dép dan) trong in 3D.
Tt do, n6 dugc str dung rong rai mot cach c6 hi¢u qua trong nhiéu linh vuc
khac nhau (Savaliya & dong nghiép, 2021), trong d6 c6 gido duc. Chi dé ban
dau cho viéc tmg dung in 3D 14 day hoc Hinh hoc (Dilling & Witzke, 2020).
Dbi véi gido duc Toan ¢ tiéu hoc, cong nghé in 3D co thé gitip cho hoc sinh
hiéu r6 hon vé cac khai niém toan, va 1am cho phuong phap hoc tap duoc truc
quan hon bang cach tao ra nhitng mé hinh thyc thé dé hoc sinh c6 thé tuong tac
v6i ching. Cong ngh¢ in 3D dang dem lai nhiing 1¢1 ich to 16n cho gido duc,
dic biét 1a cho hoc sinh tiéu hoc, véi do tudi can nhiéu cac hinh anh truc quan
& tiép xtic voi cac vat thé minh hoa cho cac doi tuong Toén hoc triru twong nhu
cac hinh phang, hinh khéi hay sb. Viéc st dung cong nghé in 3D trong gido duc
tiéu hoc co thé gitip ting cudng su twong tac giita hoc sinh va kién thirc, ciing
nhu khuyén khich su sdng tao va su td0 mo cua hoc sinh. Viéc st dung cong
nghé in 3D c6 thé ting cuong kha ning giai quyét van dé cta hoc sinh, giup
cho cac em co thé phat trién k¥ ndang STEM (Khoa hoc, Cong ngh¢, Ky thuat
va Toan hoc) va k¥ nang tu duy phan bién.

Cong nghé in 3D cho thiy rang n6 c6 thé giup ting cuong trai nghiém
hoc tap ctia hoc sinh bang cach bién cac khai niém triru tugng cua Toan thanh
nhirng doi tuong thuc t€ c6 thé s& mo va thao tac dugce. Nho do, hoc sinh co
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thé hiéu sau hon vé cac khai niém va hinh thanh 16i tu duy, 1ap luan. Dilling &
Witzke (2020) nhan thiy ngudi hoe st dung cic ngén tay ciia ho dé cham vao
cac ddi tuong duoc in 3D, nhu tiép tuyén, hay c6 nhitng cam giac vé do dbc
ctia mot tiép tuyén thong qua xuc giac. Kolb (1984) cho ring hoat dong thuc
hanh va trai nghiém dong vai tro then chét trong viéc nang cao chat luong hoc
tap Toan. Ciing duoc tng ho boi 1y thuyét kién tao, thay vi tiép can kién thuc
toan mot cach triru twong, viée cho phép ngudi hoc twong tac truc tiép voi cac
d6i tuong toan thong qua vat liéu cu thé va tinh hudng thuc té ¢ thé gitip hoc
xay dung nén tang kién thirc viing chic hon, ting dong luc va hing tha hoc tap.

Ddi véi sinh vién nganh Gido duc tiéu hoc, viéc tiép xuc thém duoc cac
doi tuong toan hoc dugce thuc thé hoa nho cong nghé in 3D co thé gitp ho hiéu
thém céc khia canh cta cac d6i tuong toan hoc triru twong d6. Thong qua qua
trinh lam viéc v&i mé hinh thuc, cac sinh vién c6 co hdi hiéu rd hon trong viéc
tim ra dugc cac dic diém, tinh chét, va mbi quan h¢ gilra cac ddi tuong toan
hoc. Trong nghién ctru nay, chiing t61 tap trung vao tra o1 hai cau hoi nghién
ctru sau day:

1. Ung dung céng nghé in 3D nhw thé ndo trong viéc phdt trién nghiép vu
day mon Todn cho sinh vién nganh Gido duc tiéu hoc qua chu dé Thuc hanh
va trai nghiém?

2. Cdc sinh vién nganh Gido duc tiéu hoc thé hién nghiép vu sw pham nhuw
thé nao qua viéc thiét ké cac mo hinh ho tro hoc Toan co sw dung cong nghé
in 3D?

1.2. Tong quan van dé nghién ciru

Trong muc nay chiing t61 lugc st vé nghién ctiru cong nghé in 3D trong
gido duc, ro1 di sdu hon vao day hoc mon Toan & ti€u hoc cling nhu trong phat
trién nghi€p vu cho sinh vién nganh Gido duc tiéu hoc.

1.2.1. Lwoc sw nghién ciru cong nghé in 3D trong gido duc

Cong nghé in 3D da duoc sir dung trong gido duc tir nhiitng ndm 2000, dac
biét 1a trong gido duc STEM. N6 dugc dé xuat 1a mot cong cu giao duc trong
yéu (Dilling & Witzke, 2020) va da ting duoc du doan tré thanh mot cong cy
duoc stir dung nhiéu trong giao dyc tur 2019 (Elena & Sonya, 2020). Mot sO
nghién ctru da chi ra rang sir dung cong nghé in 3D co thé cai thién két qua
hoc tap qua mot s6 chui dé nhu Hinh hoc, Thé tich vat thé, Giai tich (Dilling &
Witzke, 2020). Cong ngh¢ in 3D khuyén khich viéc hoc, hd trg phat trién cac
nang lyc can thiét cho ngudi hoc dap tmg nhu cau nhan luc cta thé gidi trong
thé ki XXI (Savaliya & ddng nghiép; Karaismailoglu & Yildirim).
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Elena & Sonya (2020) cho rang, cong nghé in 3D cham t&i dugc cac qua
trinh thiét ké sang tao va tu duy thiét ké. N6 thu hat nguoi hoc vao cac thiét
ké m& cho cac ddi tugng in 3D c¢6 ¥ nghia ca nhan. Dilling & Witzke (2020)
khuyén khich ngudi hoc tham gia vao qua trinh in 3D ciing nhu phat trién cac
mo hinh 3D. Trong mét nghién ctru khac, Arslan & Erdogan (2020) thiy rang,
cac d6i tuong 3D da chuyén nhitng khai niém triru twong thanh nhiing biéu
dién truc quan roi rac, lam viéc hoc tro nén thuan tién, 1lam cho bai hoc trd nén
cudn hut, tao sy chu v hoc tap, khuyén khich ngudi hoc phat trién thé manh cua
minh. Lee & cac dong nghiép (2015) con khuyén khich dua nghé thuat (Art)
vao STEM nhu 1a mot myc tiéu gido duc, vi ho nhan thdy mot s mo hinh in
3D mo phong doi tuong thuc tién ¢ kha ning cai thién dang ké cam nhan cua
nguoi hoc vé vé dep sang tao cua toan hoc, truc quan hoa, cam nhan mbi lién
hé gitta Toan va ngh¢ thuat thong qua cong nghé.

Lee & dong nghiép (2015) da phat trién mo hinh in 3D dé hd tro hoc sinh
hiéu duoc vé dep tu nhién von ¢6 ctia Toan hoc va str dung cac cong thurc cling
nhu cong cu dé mo phong d6i twong thuc té. Hoc sinh trong nghién ctru nay
duogc tiép can voi phan mém SageMath dé tao ra mo hinh c6 thé in 3D. Céc tac
gia cho rr?mg, Toan, ngh¢ thuat va in 2D c6 thé duoc s dung mot cach hiéu qua
nham dat duogc cic muc tiéu cla giao duc STEAM (STEM + Art). T4c gia cling
dé xuét rang viéc st dung cong nghé in 3D trong gido duc c6 thé giup trau doi
k¥ nang tu duy logic va sadng tao ctia hoc sinh.

1.2.3. Cong nghé in 3D trong phdt trién nghiép vu sw pham cho sinh vién

Theo Elena & Sonya (2020), lo1 ich cta viéc hoc véi cong nghé in 3D dac
biét quan trong trong dao tao giao vién, vi in 3D chua duogc &p dung rong rai
& cac truong tir Tiéu hoc cho dén hét Trung hoc pho thong, va nhiéu gido vién
tuong lai (sinh vién cac nganh su pham) hodc gido vién dung 16p déu chua co
kinh nghiém in 3D trudc do.

Kha nang thiét ké cac mo hinh hd trg day hoc la mot yéu td quan trong
trong nghiép vu su pham cua sinh vién. Cac mé hinh nay con c6 thé gitp sinh
vién hiéu rd hon vé cac khai niém khoa hoc, ky thuat va cac mon hoc khac,
cling nhu hd trg sinh vién trong viéc nghién cru va phat trién cac san pham
phuc vu cho day hoc ¢ Tiéu hoc sau nay cua minh.

Elena & Sonya (2020) cho rang, khi tham gia vao cac hoat dong in 3D,
cac sinh vién c6 thé nang cao k¥ ning cong nghé, va gitip ho hiéu 1am thé nao
dé in 3D c6 thé duoc tich hop vao chuong trinh gido duc hién hanh, nhu thé s&
giam bét nhimng viée phan ddi cia gido vién trong viée tich hop cong nghé vao
16p hoc, va nang cao hi€u qua tu giang day cac mon khoa hoc. Ciing nhu vay,
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cac hoat dong in 3D c6 thé gitip ngudi tham gia phat trién cac k¥ ning khac
nhau, dac biét l1a su sang tao, tao ra cac mé hinh 3D ciing nhu tu duy da chiéu
(Arslan & Erdogan, 2020; Savaliya & dong nghiép, 2021).

Trong nghién ctru cua Elena & Sonya (2020), cac sinh vién dugc trai
nghiém nhing thach thie voi viée hoc va su dung phan mém Tinkercad trong
thiét ké cac mé hinh in 3D. Mot s6 sinh vién chia s¢ rang ho cam thay bi giol
han bédi cac loai hinh khéi c6 sin trong phan mém, tuy nhién cac sinh vién déu
hai long v6i viéc hoe str dung no dé tao nén cac doi tuong co thé in duoc cling
nhu htra hen s€ str dung cliing trong viéc gidng day sau nay.

Arslan & Erdogan (2021) nhén thay cac hoat dong in 3D ning cao hiéu
biét cua sinh vién trong mot moé hinh TPACK (khung tich hop cong nghé
phuong phéap va kién thirc), qua viéc hoc cach thiét ké cac dbi tuong hoc tap 3D
dé st dung trong cac méi truong hoc tap. Ho néi réng cac hoat dong nay da day
ho cach su dung cong ngh¢ mot cach hiéu qua va gitp ho nam bt noi dung va
phat trién cac phuong tién (mo hinh) cu thé theo ndi dung, bién cac ddi tuong
trru tuong thanh cu thé, thu hat sy cha ¥ ¥ cua hoc sinh, lam cho cac bai hoc tr&
nén tha vi va hiéu qua, dong thoi thic day kha niang duy tri hoc tap.

Tom lai, cong ngh¢ in 3D dang 1a mdt cong nghé rat tiém nang va hua
hen s& mang lai nhiéu loi ich cho gido duc va nghiép vu su pham. Tuy vy,
trong nghién ctru ctia Arslan & Erdogan (2021) da cho thiy mot s6 thach thic,
chang han nhu viéc sir dung phan mém thiét ké in 3D, 1am viéc véi may in 3D
va cac thiét bi kém theo. Hon nita, in 3D ton kém thoi gian, cong stc cling nhu
tién bac cho may in va sgi nhya. Theo Dhawale va ddng nghiép (2022), qua so
sanh, da nhan thidy mot san pham in 3D ton kém chi phi hon ¢ 3.5 1an so véi
san xuat bang quy trinh ép phun (injection moulding process). Khong nhiing
thé, thiét ké cac mé hinh in 3D, du d4 c6 sin cac mau hinh phd bién, van khong
phai 1a diéu d& dang, doi hoi nhiéu dén tu duy sang tao va da chiéu.

Mit khac, cic nghién ctru trén déu cho thay sy tiém ning ciia cong nghé
in 3D trong gido duc, dac biét la gido duc STEM, gilp tang cuong hi¢u qua
giang day va hoc tap. Tuy nhién, can c6 thém nghién ctru dé danh gia rd hon
tac dong ctia cong nghé in 3D trong gido duc va phat trién cac phuong phap st
dung cong nghé nay dé tdi da hoa hiéu qua giang day va hoc tap, cu thé nhu d6i
v6i dbi tuong 13 sinh vién nganh Gido duc Tiéu hoc.

1.2.4. Nén ting Iy thuyét

Nghién ctru nay ldy 1y thuyét kién tao xa hoi lam nén tang, dé xuit boi
Vygotsky (1978) két hop voi 1y thuyét hoc tap trai nghiém cua David Kolb
(1984). Mdi nguoi hoc mang nhiéu kinh nghiém cé nhan va kién thtrc san c6
dén 16p hoc, diéu nay cho phép ho xay dung thé gidi quan va kién thire méi
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ctia riéng minh. Thuyét kién tao xa hoi cho rang viéc hoc tap co ¥ nghia xay ra
khi nguoi hoc ¢6 co hoi chia sé kinh nghiém, kién thtrc va hiéu biét ciia minh
v61 nhau.

Nén tang Iy thuyét kién tao x4 hoi ciing dugc dé xuat cho cac chuwong trinh
dao tao gido vién, tao co hdi cho ho truc tiép trai nghiém hoat dong giang day
ma ho nén sur dung trong qua trinh giang day trong tuong lai. Cac hoat dong
nay thuong bao gdm viée chia sé kién thire va kinh nghiém cua ca nhan, tham
gia vao cac hoat dong tuong tac, thuc hanh, dat cau hoi, giai quyét van dé, st
dung kién thirc méi, giao tiép va lam viéc véi nguoi khac trong cac nhém hoc
tap. Theo Dilling & Witzke (2020), kién thirc toan hoc cua tré em c ban chat
vira vat 1y vira kinh nghiém, n6 lién quan dén nhiing trai nghiém cy thé cta
cac em duoc lién két voi mot ngir canh. Nhitng trai nghiém c6 phan chu quan
nay duoc phat trién thong qua tuong tac v6i nhimg hién tuong thuc té sao cho
mot két ndi ban thé hoc cua kién thirc toan duge tao ra tham chiéu dén céac ddi
tuong co tinh vat Iy va thuc nghiém nhét dinh.

Nhitng mo hinh, mau vat in 3D tao ra co hdi cho nguoi hoc ¢o6 nhitng trai
nghiém c6 tinh vat 1y, sir dung cac gidc quan dé nhan thirc d6i tugng, tao ra
nhirng hinh anh ctia khai niém dé tir d6 hinh thanh nén dinh nghia triru tuong
ctia khai niém. Elena & Sonya (2020) tin rang, tich hop cong nghé in 3D trong
gido duc khoa hoc c6 thé ting sy hing tha cho nguoi hoc vao STEM va tham
gia vao nhitng hoat dong nghé nghiép lién quan dén STEM. Arslan & Erdogan
(2021) ciing dé xuat gido vién va sinh vién su pham nén dugc dao tao dé nang
cao nhén thirc cua ho v€ may in 3D va viéc sir dung ching trong mdi truong
hoc tap. Khong nhitng vy, cac tac gia con dé xuat rang cong ngh¢ in 3D va cac
mo hinh in 3D nén duoc tich hop vao trong cac ké hoach bai day tng véi cac
chuan kién thirc k¥ ning (yéu ciu can dat) trong chuong trinh.

Tuy nhién, ciing can luu y ring tac dong ctia cong nghé in 3D ddi vai giao
duc va nghiép vu su pham co thé khac nhau tuy thudc vao dac diém cua boi
canh, cach thuc sir dung va muc dich cua viéc ap dung cong ngh¢ nay. Chung
t0i nghién ctru dé lya chon mot s6 loai md hinh in 3D kha di ¢6 the ho trg sinh
vién phat trién nghiép vu su pham, ciing nhu danh gia nang luc thiét mo hinh
in 3D cua sinh vién, tao tién d& vitng chic hon cho hoat dong thuc hanh day
hoc sau nay.

2. KET QUA NGHIEN CUU
2.1. Thiét ké nghién ctru

D¢ ¢ dif liéu tra 10i cho céc cAu hoi nghién ctru, chung t6i thiét ké mot
nhiém vu Toan chia Iam nhiéu hoat dong nhd, lay két qua thu.’q nghiém tir 35
sinh vién ndm thtr 4 tai truong Pai hoc Su pham, Pai hoc Hué, thuoc nganh
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Gi4o duc tiéu hoc. Myc ndy ciing trinh bay cach thirc thu thap dit liéu va phan
tich dir liu.
2.1.1. Thiét ké nhiém vu Todn
Chung t61 thiét ké nhiém vu toan gém hai hoat dong lién quan dén viée
cac sinh vién trai nghiém v4i mo hinh in 3D, hop tac dé thiét ké mo hinh.
Hoat déng 1. Tiép cin cong nghé in 3D & mét s6 mé hinh in 3D (60 phiif)
Sinh vién duoc gidi thiéu vé cong nghé in 3D, may in 3D soi nhya (loai
may FDM), cach may in 3D hoat ddng, in thir m0t san pham, cung véi viéc trai
nghiém cac md hinh duoc thiét ké tir TinkerCAD 3D.

Gioi thiéu. Cac nhom sinh vién dugc giao cac mau in 3D, cic ban cam va
quan sat cac mau vat.

Hinh 1. Cdc mau vit dé quan sdt
Nhiéem vu khao sat tw do:
« Xac dinh va goi tén cac hinh khdi khong gian xuat hién trong mau vat
(Hinh 1).
« Mo ta cach cac b phan dugc ghép ndi/ghép thanh mé hinh hoan chinh
(Hinh 2).

Hinh 2. Cdc mau vit dé ghép néi
Hoat dpng 2. Thiét ké mét s6 mé hinh in 3D trén TinkerCAD (120 phiif)

Sinh vién lam quen véi giao dién lam viéc cua TinkerCAD va céc cong
cu ho trg trong phan mém. Sinh vién dugc hoc céac thao tac thiét ké co ban nhu
kéo tha khoi, can chinh, gdp va tach hinh, tao 10 hoac cat,...
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Hinh 3. Sinh vién trdi nghiém thiét ké mé hinh

Gidi thiéu. Sinh vién thiét ké mot sé mo hinh don gian trén TinkerCAD
dudi sy huéng dan cia giang vién.

Nhiém vu chon y tuong thiét ké: Sau khi sinh vién nim dugc céac thao tac
co ban ctia phan mém TinkerCAD, cic nhom sé 1én ¥ tudng dé thiét ké cac san
phém phuc vu viéc day va hoc Toan tiéu hoc. Céc san phém hoan thién s€ duoc
in ra va gui cho cac nhom.

2.1.2. Thu thdp va phdn tich dir liéu

Chung toi tién hanh thu thap dit liéu tir qua trinh thuc nghiém dé phan
tich, lam co s& cho viéce tra 161 cac cau hoi nghién ciru.

a. Thu thap dir liéu

Dé tra 16 cho cau hoi nghién ctu thir nhét, chung toi tién hanh tim kiém,
phan loai cac két qua nghién ciru khoa hoc lién quan dén viéc phat trién nghiép
vu cho sinh vién su pham, dac bi¢t 1a cho sinh vién nganh Gido duc tiéu hoc.
Tuong ty, ching toi cling tim kiém cac két qua nghién ciru vé cong nghé in 3D
trong gido duc, trong gido duc toan va cu thé hon vao gido duc Toan & Tiéu
hoc. Céc két qua nghién ctru dugc chon loc tir cac tap chi co uy tin, dugce trich
dan nhiéu, duoc xuat ban trong nhitng nim gan day. Chung toi cling ket hop
v6i két qua thuc nghiém c6 dugce nhu 12 mot phan dir lidu gitp tra 1oi tot hon
cho cau hoi nghién ctru.

Dé tra 16i cho cau hoi nghién ctru thr hai, chiing t61 tién hanh thuc nghiém,
quan sat qua trinh thiét ké va thu cic san pham ma sinh vién thiét ké, ghi hinh
cac hoat dong, thu thap cdc mo hinh ma cac nhom sinh vién thiét ké rdi tién
hanh danh gia.
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b. Phan tich dw liéu

Déi voi dir lidu thu dugc dé tra 1i cho cau hoi nghién ciru thir nhat chung
t6i thong ké, phan loai cac két qua nghlen ctru. Sau do, chung t61 tong hop cac
két qua thu dugc, tién hanh danh gia ching, sap xép theo mach logic. Két hop
vdi cac két qua thu duge tu qua trinh thyc nghiém, ching toi dé xuat mot so
tlep can cho viéc img dung cong ngh¢ in 3D trong phat trién nghiép vu cho sinh
vién su pham nganh Gido duc tiéu hoc qua mot s6 chu dé Toan.

Déi véi dit lidu thu duoce dé tra 161 cho cau hoi nghién ctru thir hai, chung
to1 danh gia dinh lugng theo 3 murc do hoan thanh hoat dong (nang luc Thiét ké
san pham in 3D), va danh gia dinh tinh cac san pham thu dugc cia cic nhom
sinh vién. Co s& dé dé xudt cac cép dd nang luc Thiét ké san phﬁm in 3D dua
trén va khung Niang luc sb trong cong vin sé 02/2025/TT-BGDDT, & chuong
11T, muc 3.1 (Phét trién nodi dung s6), 3.2 (Tich hop va tao lap lai ndi dung sb)
va 3.4 (Lap trinh). M4 cta cac cap do nay 1a TK.

Badng 1. Cdc cdp do nang lyc thiét ké san pham in 3D

Cap d6 M5 ta Giai nghia
Chua thiét ké|Nhém sinh vién khong thuc hién duoc viéc thiét ké,
TKO A R - N L 2 AL 1A
duogc khong ndp hodc khong c6 san pham thiét ké.
Co  thidt  Kké Nhom §jnh y‘ién co p(f)p san phérp, tuy nhién ban thiét ké
TK1 nhung gap 1i con nhiéu 161: kho in 3D, kho gia cong, hodc khong the
: tao thanh san pham hoan chinh néu khong chinh stra.
Thiét ké hoan |San pham di hoan chinh vé mat thiét ké va c6 thé in/thi
TK2 |tat nhung cén|cong dugc; tuy nhién khi st dung con han ché: dé hong,
cai tién chua khop ding, tinh nang chua on dinh, do bén thép,. ..
San pham chat|San pham thiét ké hoan thién, in/thi cong duoc, co tinh
TK3 |luong tdt, hiru ung dung thuc té, bén chic va c6 thé hd tro hiéu qua cho
dung day hoc/nghién ctru.

2.2. Két qua nghién ciru

Chuing t61 danh gia cac két qua thu duoc tir thuc nghi¢m nham tra 101 cac
cau hoéi nghién cuu.

2.2.1. Két quad thu dwoc tiv thwe nghiém

Hoat dong dau tién, thong qua nhiém vu khdo sat tu do gitp sinh vién hinh

thanh y tudng thiét ké cac san pham 3D trén phan mém TinkerCAD. Trong qua
trinh quan sat va cAm nam cac mau vat in 3D, sinh vién duoc khuyén khich
nhan dién cac hinh khdi khong gian co ban nhu khdi hop chit nhat, khéi tru,
khdi luc giac,... va phan tich cach cac bo phan dugc ghép ndi dé tao thanh san
pham hoan chinh. Qua d6, sinh vién vira 6n tap kién thirc hinh hoc khong gian,
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vira phat trién kha nang tu duy khong gian va tao duoc lién hé giira 1y thuyét
- thuc hanh. Hoat dong nay dong vai tro nhu budc khoi dong gitp sinh vién
chuyén tir quan sat sang hinh dung y tudng thiét ké, chuan bi cho giai doan tir
thiét ké mo hinh 3D trén TinkerCAD & cac hoat dong tiép theo.

Hoat dong thir hai tip trung vao viéc thiét ké cac mé hinh 3D tGng dung
trong day va hoc Toan Tiéu hoc. Tir nhitng ¥ tudng ban dau hinh thanh & hoat
dong trudce, sinh vién da thiét ké va phat trién duge 9 mo hinh 3D khéc nhau,
bao gém cic md hinh ghép hinh, mé hinh tangram, md hinh hd trg hoc céc
phép toan sb hoc, ciing v&i mot sd san pham sang tao nhu mo hinh thung rac
thong minh hay mé hinh doéng ho thoi gian.

Vé tong thé, hau hét cac moé hinh dap Gmg tot muc dich st dung ban du,
c6 thé in 3D va str dung hiéu qué trong hoat dong giang day. Tuy nhién, mot s6
san pham van con han ché vé ti 18 kich thudc, dan dén viée cac manh ghép chua
khép hoan toan sau khi in, can duoc diéu chinh va xu 1y hau ky dé dat duoc do
chinh x4c va thAm mi cao hon. Két qua danh gia cho thay cac nhém sinh vién
nganh Su pham Tiéu hoc d3 hinh thanh va thé hién duogc nang luc thiét ké san
phém 3D ¢ muc kha tdt. Tuy nhién, dé dat duoc nang luc thiét ké & mot murc
cao hon, sinh vién can dugc tao co hoi dé ting cudng thuc hanh véi phan mém
thiét ké 3D, trai nghiém thém cac budc in - lap rap - danh gia san pham, va két
hop v6i cac mon hoc lién quan nhu cac mon Khoa hoc, Cong ngh¢, Ky thuat
va ca Nghé thut. Duéi ddy 1a mot bang mo ta cac san pham véi cac mirc do
nang luc.

Bang 2. Mo ta cdac san pham va mirc nang lyc

STT T;ll: ﬁsl?ln Mo ta ngin gon N(;gc
Mo hinh gém 7 mz‘inh ghép thanh hinh vuéng. Day la mo
hinh tangram truyén thong phuc vu trong céc tiét hoc Em
I | Tangram yéu hochoan tl?u’c hanhg8IZ trai nghlen% trong sach Két TK2
noi tri thuc v6i cude song.
Mo hinh gom 9 manh ghép thanh hinh vuéng. M6 hinh
) Tangram | nay sua d6i hinh binh hanh (Chwong trinh méi khong TK1
bién th¢ | hoc v€ hinh binh hanh) thanh hinh vuéng va mot tam
giac.
Ghép |- San pham gdom nhimg manh ghép roi, c6 khéa cai, ngudi
3 | hinh sang | dung co6 thé ghép thanh nhiéu hinh dang khac nhau, vira | TK 1
tao st dung duoc ca muc dich hoc tap va giai tri.
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Tén san Aoz L Mure
STT phim Mo ta ngan gon b
Truc xoay | San pham “ Truc xoay thong minh” gém 1 truc xoay va
4 thong [ 6 6¢ xoay. Trong 6 6¢ xoay c6 4 6¢ chira cac con s6 tur 0 [ TK2
minh dén 9; 2 6c chira cac dau cong, trir, nhan, chia.
Manh | San pham “ Manh ghép hinh hoc * la mot hinh vuéng co
5 ghép canh 10 cm, mat dé day 0,1 cm; dugc ghép lai tir 9 hinh TK2
thong | hoc khac nhau (2 hinh vudéng, 3 hinh tron, 2 hinh tam
minh [ giac, 2 hinh chit nhat).
San pham “ Pong ho thoi gian” 1a mot hinh tron c6 ban
Dbong ho | kinh S5cm, gdm cac chit s6 tr 1 - 12 dugce hién thi trén
6 o TK3
thoi gian | mat duong tron, 1 truc quay & gitra dé lap cac kim. Dung
dé day hoc thoi gian cho hoc sinh Tiéu hoc.
Khay | \16 hinh gdm 9 qua trimg, 3 khay dung 3 x 1 va 1 khay
7 dung , 2 N A ., 2 | TK2
tring dung 3 x 3, str dung dé day hoc phép toan nhan don gian.
Thung | Thung rac c¢6 nap day tu dong véi truc ngang dung dé
8 L2 X AR TK2
rdc mini | dyng gidy, vun bt chi, ...
9 Xép hinh | M6 hinh g6m mot khay vai cac 16 hong 1a cac khdi hinh TK1
khoi dugc xép vao, dung dé day hoc trai nghiém cac hinh khoi.

Khi théng ké theo cap do, khong c6 nhom nao & cap do TKO, c6 ba
nhom & cép do TK1, nhiéu nhat 1a 5 nhom & cép do TK2 va chi c6 mdt nhom
dat duoc cép do TK3, cling 1a cép do cao nhat trong muc Nang luc thiét ké
mo hinh in 3D.

Vé y tuong thiét ké, chiing t6i danh gia cao hai san pham “Truc xoay
théng minh” va “Pong hd thoi gian”. Véi mo hinh tryc xoay thong minh,
gido vién co thé linh hoat st dung trong cac hoat dong hoc Toan nhu thuc
hanh phép tinh, cting c¢d kién thirc vé bon phép toan co ban hodc t6 chirc tro
choi hoc tap nham ting tinh hing thii cho hoc sinh. Viéc xoay va két hop cac
¢ chira chit s6 va ky hiéu gitip hoc sinh tu kham pha cac phép tinh méi, dong
thoi rén luyén tu duy logic va k¥ nang thao tac truc quan. Trong khi do, mo
hinh déng ho thoi gian hd tro dic luc cho viéc day hoc chu dé “Thoi gian” &
cac 16p 2 - 3. Hoc sinh c6 thé truc tiép xoay kim gio va kim phut dé nhan biét
moi quan hé gitra hai kim, qua d6 hiéu sau hon vé don vi thoi gian va cach
doc gio trén dong hd. Ca hai san pham déu thé hién rd tinh sang tao, kha ning
tich hop kién thirc Toan - Cong nghé - K¥ thuat, phu hop dinh huéng STEM
va day hoc trai nghi¢m.
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Hinh 4. M6 hinh truc xoay théng minh va dong hé thoi gian

2.2.2. Trd loi cho cdu héi nghién civu thir nhét

Hoat dong in 3D giup nguoi tham gia phat trién nhiéu k¥ nang khac nhau.
Céc sinh vién tham gia cho biét cac hoat dong nay da giup ho néng cao tinh
sang tao, hoc cach str dung mot phan mém méi, thiét ké va phat trién hoc liéu,
cling nhu phat trién tu duy khong gian. Cong nghé in 3D dugc sir dung dé thiét
ké nhitng hoc liéu sang tao va da dang trong moi truong hoc tap, khuyén khich
sinh vién thiét ké va phat trién hoc liéu, kich hoat giac quan xuc giac, tir 46 thuc
day viéc day va hoc (Ayten Arslan & Ibrahim Erdogan, 2021). Tir quan diém
day hoc tich hop va day hoc thuc hanh va trai nghi€ém, hoat dong in 3D s& dong
val tro nhu mot cong cu hd tro truc quan, sang tao. Cu thé, hoc sinh s& t minh
lam ra cac san pham yéu thich ciing nhu phat trién tu duy hinh hoc khéng gian
thong qua phan mém thiét ké 3D. TinkerCAD la phdn mém thiét ké 3D don
gian phu hop véi hoc sinh Tiéu hoc véi giao dién truc quan va thao tac kéo tha
don gian. Hon nira, tinh nang quan 1y 16p hoc (Classrooms) giup gido vién giao
va thu bai, theo ddi tién do cua hoc sinh mot cach dé dang va hiéu qua. Cong
nghé in 3D d3 cho thiy tiém ning trong viéc ho tro viée day va hoc trai nghiém
mon Toan. Dudi day, ching toi dé xuat quy trinh 5 budc sir dung cong nghé in
3D trong day hoc ¢ tiéu hoc gdm:

1. qu dinh noi dung day hoc: Gido vién xac dinh cac ndi1 dung rpé hoc
sinh c6 thé kham pha thong qua viéc sir dung cong nghé in 3D. Pay c6 thé 1a cac
hinh hinh hoc hodc cac ndi dung lién quan khéc trong chuong trinh giang day.

2. Y tuong va chuan bi. Gido vién 1én ¥ twong cac mo hinh ma hoc sinh
c6 thé tu thiét ké, cac bude thuc hién don gian, hodc co thé in thtr dé x4c dinh
kich thuéc chuan,...

3. Hoc sinh thiét ké. Giao vién huéng dan cac em thiét ké mo hinh trén
phan mém TinkerCAD, khuyen khich hoc sinh sang tao cho cac san pham dé
mang d4u 4n riéng cua riéng mdi ban.

4. Mau in va xit Iy hdu ky. Bao gém viéc kiém tra 16i mau (néu cb), lua
chon vt li¢u in phu hop nhu nhya PLA hodc ABS, cau hinh cac thong s6 in
va in mau. Gido vién co thé xu 1y hau ky ban 1n, loai bé cac cau trac hd tro, ...
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5. Phan énh va danh gia. Viéc st dung phan mém TinkerCAD sé& phan
anh kha nang tu duy, sang tao cua hoc sinh. Bén canh doé, gido vién thu thap
phan hdi tir hoc sinh, danh gia tac dong ctia cac san pham 3D dbi voi kha ning
hiéu, su tham gia va ghi nhé bai hoc cta cac em, dong thoi diéu chinh cach tiép
can khi can thiét dé toi uu hoa noi dung, kinh nghiém hoc tap.

2.2.3. Tra loi cho cdu hoi nghién cuu thir hai

Sinh vién nganh Su pham tiéu hoc trong thyc nghiém cua chung t6i da thé
hién nang luc thiét ké thong qua toan bo qua trinh tir hinh thanh y tudng, thiét
ké 3D, kiém thir va danh gia san pham. Trong hoat dong hoc tip ndy, sinh vién
khong chi thuc hién cac thao tac k¥ thuat trén phan mém TinkerCAD ma con
van dung kién thirc Toan hoc, Khoa hoc, Cong nghé va Mi thuat dé tao nén
nhitng san pham phuc vu truc tiép cho day hoc ¢ Tiéu hoc. Trong qua trinh hoc
tap v6i TinkerCAD, sinh vién thé hién rd nang lyc thiét ké thong qua viéc mo
hinh hoa cac khéi niém triru tuong thanh san pham tryc quan. Ban dau, nhiéu
sinh vién gap kho khan trong viéc dinh hudng va thao tac, nhung dan dan ho
tré nén thanh thao hon. Nho d6, nang luc thiét ké cua sinh vién dugc phat
trién qua thuc hanh, thé hién ¢ kha ning sang tao, tinh chinh x4c trong b cuc
va nhan thirc rd hon vé méi quan hé gitta cac yéu t6 hinh hoc, gitp sinh vién
khong chi rén luyén k¥ ning thiét ké ma con phat trién tu duy sang tao va kha
nang tu duy khong gian - nhitng nang luc ¢t 161 ctia gido vién trong gido duc
STEM hién dai.

3. THAO LUAN VA KET LUAN

Tir cac két qua nghién ctru va tra 101 cho hai cau hoi nghién ctru, muc nay
trinh bay nhing thao luan lién quan t6i két qua nghién ctru va két luan.
3.1. Théao luan

Két qua thuc nghiém cho thiy viéc tich hop cong nghé in 3D vao hoat
dong thuc hanh va trai nghiém da mang lai nhirng tac dong tich cuc ddi véi
sinh vién nganh Giao duc Tiéu hoc. Trong s6 35 sinh vién tham gia, khong c6
nhom nao & mirc TKO (khong hoan thanh), diéu ndy ching to tit ca cdc nhom
déu c6 kha nang tiép can va thuc hién dugc nhiém vu thiét ké mo hinh 3D sau
180 phut hoc tap. Pic biét, 5/9 nhém (55,6%) dat mic TK2 - san phadm hoan
thién va c6 thé tmg dung trong thuc té, va 1 nhém (11,1%) dat mic TK3 voi
san pham chat lugng cao. Két qua nay cho thiy rang voi sy huéng dan phu hop
va thoi gian thuc hanh hop 1y, sinh vién c6 thé phat trién dugc nang luc thiét
ké san pham hd tro day hoc mot cach hiéu qua.
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Hai cu hoi nghién ctru da duoc tra 10i thong qua su két hop giita tong
quan 1y thuyét va két qua thuc nghiém. Ddi véi cau hoi thir nhit vé cach Gmg
dung cong nghé in 3D, nghién ctru da dé xuat dugc quy trinh 5 bude cu thé
va kha thi cho gido vién Tiéu hoc. Quy trinh nay khong chi tap trung vao khia
canh k¥ thuat ma con chii trong dén viéc phat trién tu duy sang tao va kha nang
thiét ké bai hoc cua sinh vién. Dbi véi cdu hoi tht hai, cac san pham thiét ké
ctia sinh vién d3 thé hién rd nang lyc su pham qua viéc két ndi giita kién thirc
Toan hoc, yéu cAu cla chuong trinh Tiéu hoc va cong ngh¢. Pac biét, hai san
pham “Tryc xoay théng minh” va “Pong ho thoi gian” cho thay sinh vién
khong chi nim viing kién thirc Toan ma con hiéu dugc cach hoc sinh Tiéu hoc
tiép nhan kién thirc - mot yéu td quan trong trong nghiép vu su pham.

Két qua nghién ctru ctia ching toi pht hop véi cac phat hién cua Elena
& Sonya (2020) va Arslan & Erdogan (2021) khi cho thiy cong nghé in 3D
c6 thé nang cao k¥ ning cong nghé, su sang tao va tu duy da chiéu cua sinh
vién su pham. Tuong tu nhu nghién ctru cua Elena & Sonya (2020), sinh V1en
trong thuc nghiém cta chung to1 cung gap mot s thach thie voi phan mém
TinkerCAD ¢ giai doan du, nhung dan dan trd nén thanh thao va hai long véi
san pham cua minh. Tuy nhién, nghién ctru ctia chiing toi di sdu hon vao bdi
canh cu thé cua gido duc Toan & Tiéu hoc tai Viét Nam, trong khi cac nghién
ctru trude chu yéu tap trung vao gido duc STEM noéi chung. Hon nita, viéc dé
xuat khung ning lyc thiét ké san pham in 3D (TK0-TK3) dua trén khung Ning
luc sb ctua Bo Gigo duc va Pao tao Viét Nam 1a mot dong gbép dang ké, tao co
s& dé danh gia va phat trién niang luc ndy mot cach c6 hé théng trong dio tao
giao vién.

Vé mit k¥ thuat, nghién ctru cling ghi nhan mat sb han ché cua cong nghé
in 3D trong bdi canh gido duc. Thir nhat, van dé vé ti 1é kich thudc 1a thach
thirc phd bién - nhidu mé hinh ghép hinh ctia sinh vién ¢ cac manh ghép chua
khép hoan toan sau khi in, can phai xtr 1y hau ky. Diéu nay phu hop véi nhan
dinh ctia Dhawale & dong nghiép (2022) vé chi phi thoi gian va cong st trong
quy trinh in 3D. Tht hai, mic du TinkerCAD la phan mém don gian va than
thién v6i ngudi dung, nhung sinh vién van can thoi gian lam quen va thyc hanh
dé thanh thao. Cudi cling, viéc in thir va diéu chinh mé hinh doi hoi nhiéu vong
lap, diéu nay co thé gay kho khin néu ap dung rong rai trong diéu kién thiét bi
va thoi gian han ché. Tuy nhién, nhitng han ché nay khong lam giam gia tri ciia
cong nghé in 3D ma dung hon 1a nhitng diém can luu y khi trién khai, dong
thoi cling 1a co hoi dé sinh vién phat trién k¥ nang giai quyét van dé va kién tri
trong qua trinh sang tao san pham.
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3.2. Két luan

Nghién ctru da chi ra rﬁng cong nghé in 3D co thé duoc tich hop hi¢u
qua thong qua hoat dong thuc hanh va trai nghiém theo quy trinh 5 budc: (1)
Xéc dinh noi dung day hoc; (2) Y tuwdng va chuédn bi; (3) Hoc sinh thiét ké;
(4) Mau in va xtr Iy hau ky; va (5) Phan 4nh va danh gia. Quy trinh nay dua
trén nén tang 1y thuyét kién tao xa hoi cua Vygotsky va 1y thuyét hoc tap trai
nghiém ctia Kolb, tao diéu kién cho sinh vién khong chi tiép can cong nghé
ma con phat trién cac nang luc c6t 16i nhu tu duy sang tao, tu duy khong
gian, va kha nang thiét ké hoc liéu hd tro day hoc. Viéc sur dung phﬁn mém
TinkerCAD v61 giao dién tryc quan va tinh ndng quan ly 16p hoc da chung
minh tinh kha thi trong vi¢c img dung cong nghé nay vao dao tao giao vién
Tiéu hoc.

Két qua thuc nghiém cho thay sinh vién di thé hién ning luc thiét ké
& cac muc do khac nhau (TK1, TK2, TK3) thong qua 9 san pham da dang.
Nghiép vu su pham duogc thé hién qua kha nang két ndi kién thicc Toan hoc
v&i nhu cau hoc tap cua hoc sinh Tiéu hoc, st dung cong ngh¢ in 3D dé bién
cac khai niém trou tugng thanh do dung day hoc truc quan, va sadng tao cac
san pham c6 tinh mg dung cao nhu “Tryc xoay thong minh” va “Pdéng ho
thoi gian”. Qua trinh thiét ké khong chi rén luyén k¥ nang k¥ thuat ma con
phat trién tu duy tich hop lién moén (STEM), kha ning 1am viéc nhom, va
nhan thic vé cach to chtre hoat dong hoc tap phu hop véi dac diém Itra tudi
Ti€u hoc.

Nghién ctru nay dé xuat mot sb hudng tiép can méi dé tich hop cong
nghé in 3D vao phat trién nghiép vu su pham cho sinh vién nganh Gido duc
Tiéu hoc. Pic biét, viéc xdy dung khung ning luc thiét ké san pham in 3D
(TKO - TK3) dya trén Thong tu 02/2025/TT-BGDPT vé Nang luc s tao co
s dé danh gia va phét trién niang lyc nay mot cach co hé thong trong céc
chuong trinh dao tao gido vién. Nghién ctru cling khang dinh rang véi thoi
gian thyc hanh hop 1y (180 phut) va su huéng dan phu hop, sinh vién c6 thé
tiép can va st dung cong nghé in 3D dé tao ra cac san phém hd tro day hoc
c6 gid tri. Dé nang cao hiéu qua hon nita, cac nghién ciru tiép theo c6 thé mo
rong thoi gian thuc hanh, tich hgp cong nghé in 3D vao nhiéu mén hoc khac
nhau, va danh gia tic dong dai han cua viéc sir dung cac san pham in 3D d6i
voi két qua hoc tap cua hoc sinh Tiéu hoc.
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