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Tém tit. Coéng nghé in 3D dang cho thdy nhiéu tiém nédng trong viéc hd tro hoc sinh hoc Toan t8t hon. Mic
du con nhitng rao can, nhung dan dan da cé nhiéu nghién cttu ting dung cong nghé in 3D trong gido duc
Toan. Trong bai bdo nay, ching t6i xdy dung mét s6 mo hinh tng dung céng nghé in 3D trong hd tro phat
trién nghiép vu sw pham cho sinh vién nganh Gido duc Tiéu hoc. Ching tdi da thiét ké nhiém vu todn hoc
gbm cac hoat dong lién quan dén viéc dém cac khdi, tinh todn cac dai luong va sdp xép cac bo ba khoi
riéng 1é thanh ting khéi 1ap phuong. Két qua thuc nghiém cho thdy, cac sinh vién tinh duoc thé tich cac
khéi, thiee hién dwoc viée lép ghép va tham gia vao tro choi lép ghép nhanh mot cach hao hing.
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Abstract. 3D printing technology is demonstrating significant potential in enhancing students' learning of
Mathematics. Despite existing barriers, a growing body of research is applying 3D printing technology in
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Mathematics education. In this paper, we construct several models utilizing 3D printing technology to
support the professional development of pre-service teachers majoring in elementary education. We
designed mathematical tasks involving activities related to counting blocks, calculating quantities, and
arranging individual sets of three blocks into cubic units. Experimental results demonstrated that students
are capable of calculating the volume of blocks, executed assembly tasks, and actively engaged in quick

assembly games.

Keywords: 3D printing, Professional development, Primary education, student

1.  Gié6i thiéu

In 3D khong phai la mét cong nghé madi, ma nd da xuat hién tir nhitng nam 1980 (Elena
& Sonya, 2020), tham chi tit nhitng nam 1970 tix mot nha nghién cttu nguoi Nhat, Hideo
Kodama (Dhawale & déng nghiép, 2022). Theo cac tac gia nay, su pho bién cua cong nghé nay
lién quan dén viéc tao cac phan mém ngudn moé va cac phan ciing mo, bat dau tir 2009, ciing
nhu sy tién loi ctia cong nghé FDM (Fused Deposition Modelling — M6 hinh béi ddp dan) trong
in 3D. Ttr d6, né duoc st dung réng rai mot cach ¢ hiéu qua trong nhiéu linh vuec khac nhau
(Savaliya & dong nghiép, 2021), trong d6 c6 giao duc. Chu d€ ban dau cho viéc tng dung in 3D
la day hoc Hinh hoc (Dilling & Witzke, 2020). D61 véi gido duc tiéu hoc, cong nghé in 3D c¢6 thé
giup cho hoc sinh hiéu rd hon vé cac khéi niém va lam cho phwong phap hoc tdp duoc truc
quan hon bang cach tao ra nhitng mo6 hinh thuc thé dé hoc sinh ¢ thé tuong tac véi ching.
Cong nghé in 3D dang dem lai nhitng loi ich to 16n cho gido duc, ddc biét la cho hoc sinh tiéu
hoc, Itra tudi ma khi tiép can vdi tri thire toan hoc, cac em thuwong dwa vao cac hinh anh truc
quan, tiép xuc voi cac vat thé trong thuc t& d€ tri gidc, cd nhitng phan dodn cam nhéan ban dau
mang tinh cam tinh. Viéc stt dung cong nghé in 3D trong gido duc tiéu hoc giup ting cuong sw
twong tac gitra hoc sinh va kién thitc, cing nhu kich thich sy to mo va khuyén khich sy sang tao
cta hoc sinh. Viéc st dung cong nghé in 3D trong gido duc tiéu hoc cé thé ting cuong kha nang
giai quyét van dé ctua hoc sinh, gitp cho cac em c6 thé phat trién ky nang STEM (Khoa hoc,
Cong nghé¢, Ky thuat va Toan hoc) va ky nang tu duy phan bién.

Cong nghé in 3D cho thay rang né cé thé gitp ting cuong trai nghiém hoc tap ctia hoc
sinh bf“mg cach bién cac khéi niém trtru twong cua Toan hoc thanh nhitng d6i twong thuc t& co
thé sO md va thao tdc dwoc. Nho d6, hoc sinh ¢é thé hiéu sdu hon vé cac khai niém va hinh
thanh 16i tu duy, lap luan. Dilling & Witzke (2020) nhan thdy nguoi hoc st dung cac ngoén tay
cua ho dé€ cham vao cac d6i twong duoc in 3D, nhuw tiép tuyén, hay c6 nhitng cam giac vé d6 doc
cua mot tiép tuyén thong qua xuc giac.

Dai véi sinh vién nganh Gido duc Tiéu hoc, viéc tiép xuc thém dugc cac doi tuong toan
hoc duoc thyce thé hda nho cong nghé in 3D giup ho hiéu thém cac khia canh ctia cac doi tuwong
toan hoc tritu twong dé. Thong qua qua trinh lam viéc v6i mo hinh thuee, cac sinh vién c6 thé ¢

co hoi hiéu rd hon trong viéc tim ra dwgc cac dédc diém, tinh chat va moi quan hé gitra cac doi
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teong toan hoc. Trong bai bao nay, ching toi tap trung vao tra 16i hai cau héi nghién cttu sau:

1. Ung dung cong nghé in 3D nhu thé nao trong viéc phat trién nghiép vu day mon Todn cho sinh
vién nganh Gido duc Tiéu hoc?

2. Cdc sinh vién nganh Gido duc Tiéu hoc thé hign nghiép vu sw pham nhw thé nao qua lam viéc

v0i cdc mod hinh Todn hoc s dung cong nghé in 3D?

2. No¢i dung
2.1. Téng quan van dé nghién ciru

Trong muc nay chung toi lugc st vé nghién ctu cong nghé in 3D trong gido duc, roi di
sau hon vao gido duc Toan ¢ tiéu hoc cling nhu trong phat trién nghiép vu cho sinh vién nganh

Gido duc Tiéu hoc.
2.1.1. Lwgc st nghién citu cong nghé in 3D trong giao duc

Cong nghé in 3D da duoc st dung trong gidao duc tit nhitng nam 2000, dac biét la trong
gido duc STEM. N6 duoc dé xuat la mot cong cu gido duc trong yéu (Dilling & Witzke, 2020) va
da tieng duoc du dodn tro thanh mét cdong cu duoc st dung nhiéu trong gido duc tir 2019 (Elena
& Sonya, 2020). Mot s6 nghién cttu da chi ra rang stt dung cong nghé in 3D c6 thé cai thién két
qua hoc tap qua mot s6 chu dé nhw Hinh hoc, Thé tich vat thé, Giai tich (Dilling & Witzke,
2020). Cong nghé in 3D khuyén khich viéc hoc, hd trg phat trién cic nang luc can thiét cho

nguoi hoc dap ting nhu cdu nhéan luc ctua thé gidi trong thé'ky 21.

Elena & Sonya (2020) cho rang, cong nghé in 3D cham téi dugc cac qua trinh thiét ké
sang tao va tw duy thiét k&' N6 thu hat nguoi hoc vao cac thiét ké mo cho cac d6i tuwong in 3D
c6 y nghia ca nhan. Dilling & Witzke (2020) khuyén khich nguoi hoc tham gia vao qua trinh in
3D cling nhu phat trién cac md hinh 3D. Trong mot nghién cttu khac, Arslan & Erdogan (2020)
cho thdy ring, cac d6i tugng 3D da chuyén nhitng khai niém triru twong thanh nhiing biéu dién
truc quan roi rac, lam viéc hoc trd nén thuén tién, lam cho bai hoc trd nén cudén hut, tao sy cha
y hoc tap, khuyén khich nguoi hoc phat trién thé’ manh cua minh. Lee & cac dong nghiép (2015)
con khuyén khich dwa nghé thuét (Art) vao STEM nhu 1a mot muc tiéu giao duc, vi ho nhan
thdy mot s§ m6 hinh in 3D md phéng d6i twong thuc tién cé kha ning cai thién dang ké cam
nhén ctia nguoi hoc vé vé dep sang tao ctia toan hoc, truc quan hda, cam nhan moi lién hé gitra

Toan va nghé thuat thong qua cong nghé.

Lee & c4c dong nghiép (2015) da phat trién mé hinh in 3D d& hd tro hoc sinh hiéu dwoc
vé dep tu nhién von ¢6 ctia Toan hoc va st dung cac cong thitc cling nhw cong cu dé€ moé phong
ddi tuong thuece t€. Hoc sinh trong nghién ctru nay duoc tiép can véi phan mém SageMath d€ tao
ra md hinh c6 thé in 3D. Céc tac gia cho rang, Toan, nghé thuét va in 2D c¢6 thé duoc st dung
mot cach hiéu qua nhidm dat dwoc cdc muc tiéu cla gido duc STEAM (STEM + Art). Tac gia
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cling dé xuét rang viéc stt dung cong nghé in 3D trong gido duc cé thé gitp trau doi ki nang tu

duy logic va sang tao cua hoc sinh.
2.1.2. Cong nghé in 3D trong phat trién nghiép vu sw pham cho sinh vién

Theo Elena & Sonya (2020), loi ich ctia viéc hoc véi cong nghé in 3D dac biét quan trong
trong dao tao gido vién, vi in 3D chwa duoc ap dung rdng rai ¢ cac truong tir tiéu hoc cho dén
hét THPT, va hau hét cac gido vién tuong lai hodc gido vién dang dung 16p déu chua cé kinh

nghiém in 3D truedc do.

Trong nghiép vu su pham, cong nghé in 3D c6 thé dugc st dung d€ tao ra cac mo hinh
giang day cho sinh vién. Cac mé hinh nay gitp sinh vién hiéu rd hon vé cac khai niém khoa
hoc, k§ thuat va cac moén hoc khac, ciing nhu hd tro sinh vién trong viéc nghién cttu va phat

trién cac san pham phuc vu cho day hoc ¢ tiéu hoc sau nay ctia minh.

Elena & Sonya (2020) cho rang, khi tham gia vao cac hoat dong in 3D, cac sinh vién c6 thé
nang cao ky nang céng nghé, gitp ho hiéu lam thé nao d€ in 3D c6 thé duoc tich hop vao
chuong trinh gido duc hién hanh. Nhu thé’'sé giam bét nhitng viéc phan d6i cua gido vién trong
viéc tich hop cdng nghé vao 16p hoc va nang cao hiéu qua phuc vu giang day. Cung véi do, cac
hoat dong in 3D c6 thé gitip nguoi tham gia phat trién cac kj nang khac nhau, ddc biét la sw
sang tao, tao ra cac mo hinh 3D cling nhu tw duy da chi€u (Arslan & Erdogan, 2020; Savaliya &
dong nghiép, 2021).

Trong nghién cttu cua Elena & Sonya (2020), cac sinh vién dwoc trai nghiém nhiing thach
thic voi viéc hoc va st dung phan mém Tinkercad trong thiét k& cdc m6 hinh in 3D. Mot s6
sinh vién chia sé rang ho cam thay bi gi6i han boi cac loai hinh khéi cé sén trong phan mém,
tuy nhién cac sinh vién déu hai long véi viéc hoc st dung nd d€ tao nén cac doi tuong co thé in

duoc cling nhw hita hen sé€ st dung ching trong viéc giang day sau nay.

Arslan & Erdogan (2021) nhan thdy cac hoat ddng in 3D nang cao hiéu biét ctia sinh
vién trong mot md hinh TPACK (khung tich hop cdng nghé phuwong phép va kién thikc), qua
viéc hoc cach thiét ké cac doi twong hoc tap 3D d€ st dung trong cac moi treong hoc tap. Ho
néi rang cac hoat dong nay da day ho cach stt dung cong nghé mot cach hiéu qua va giup ho
ndm bét noi dung va phat trién cdc phuong tién (md hinh) cu thé theo ndi dung, bién cac dsi
twong triru twong thanh cu thé, thu hut sy cht y ctia hoc sinh, lam cho cac bai hoc trd nén thu vi

va hiéu qua, dong thoi thuc day kha nang duy tri hoc tap.

Tém lai, cong nghé in 3D dang la mot cong nghé rat tiém nang va hita hen sé mang lai
nhiéu lgi ich cho gido duc va nghiép vu su pham. Tuy vay, trong nghién cttu ctia Arslan &
Erdogan (2021) da cho thay mot s thach thiic, chang han nhw viéc sit dung phan mém thiét k&
in 3D, lam viéc v6i may in 3D va cac thiét bi kem theo. Hon nita, in 3D t6n kém thoi gian, cong

stec va can co6 kinh phi ddu tu cho may in va sgi nhya. Theo Dhawale va dong nghiép (2022),
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qua so sanh, da nhan thdy mot san phdm in 3D t6n kém chi phi hon ¢& 3.5 1an so v6i san xuét
bang quy trinh ép phun (injection moulding process). Khong nhiing thé, thiét k& cac mo hinh in
3D, du da c6 sdn cidc mau hinh phd biéh, van khdng phai 1a diéu dé dang, doi hoi nhidu dén tu

duy séng tao va tu duy da chiéu.

Céac nghién cttu trén déu cho thay su tiém ndng ctia cong nghé in 3D trong gido duc, ddc
biét la gido duc STEM, giup tang cuwong hiéu qua giang day va hoc tap. Tuy nhién, can c6 thém
nghién ctru d€ danh gid ro hon tac dong ctia cong nghé in 3D trong gido duc va phat trién cac
phuong phap st dung cong nghé nay dé toi da hoa hiéu qua giang day va hoc tap, cu thé nhu

ddi véi doi tuong 1a sinh vién nganh Gido duc Tiéu hoc.
2.2. Nén tang ly thuyét

Nghién ctru nay 1ay ly thuyét kién tao xa hoi lam nén tang, dé xuat boi Vygotsky (1978).
Mbi ngudi hoc mang nhiéu kinh nghiém cd nhan va kién thitc sdn c6 dén 16p hoc, diéu nay cho
phép ho xay dung thé gidi quan va kién thirc mdéi cta riéng minh. Thuyét kién tao xa hoi cho
rang viéc hoc tap cé y nghia xay ra khi ngudi hoc c6 co hdi chia sé kinh nghiém, kién thirc va

hiéu biét ctia minh véi nhau.

Nén tang ly thuyét kién tao xa hoi cling duoc dé xuat cho cac chuong trinh dao tao gido
vién, tao co hoi cho ho truec tiép trai nghiém hoat dong giang day ma ho nén st dung trong qua
trinh giang day trong twong lai. Cac hoat dong nay thuong bao gdm viéc chia sé kién thirc va
kinh nghiém ctia c4 nhan, tham gia vao cac hoat dong twong tac, thic hanh, dat cau hoi, giai
quyét van dé, st dung kién thitc méi, giao ti€p va lam viéc véi nguoi khac trong cac nhém hoc
tap. Theo Dilling & Witzke (2020), kién thtic toan hoc cta tré em c6 ban chat vira vat ly vira kinh
nghiém, no lién quan dén nhitng trai nghiém cu thé ctia cac em dugc lién két véi mot ngir canh.
Nhiing trai nghiém c6 phan chta quan nay duoc phat trién thong qua twong tac voi nhitng hién
twong thuc t& sao cho mot két néi ban thé hoc cta kién thie todn dwoc tao ra tham chiéu dén

cac doi twgng co tinh vat ly va thye nghiém nhat dinh.

Nhitng mo hinh, mAau vat in 3D tao ra co hoi cho nguoi hoc ¢d nhitng trai nghiém cé
tinh vat ly, st dung céc giac quan dé€ nhan thitc d6i twong, tao ra nhitng hinh anh cta khai niém
d€ tir d6 hinh thanh nén dinh nghia trttu tuong ctia khai niém. Elena & Sonya (2020) tin réng,
tich hgp cong nghé in 3D trong gido duc ¢é thé tang sy hiing tht cho nguoi hoc vao STEM va
tham gia vao nhitng hoat dong nghé nghiép lién quan dén STEM. Arslan & Erdogan (2021)
cling dé xuat gido vién va sinh vién su pham nén duoc dao tao dé nang cao nhan thirc cia ho vé
may in 3D va viéc sit dung ching trong moi trieong hoc tap. Khong nhitng vay, cac tac gia con
dé xuat rang cong nghé in 3D va cac md hinh in 3D nén duoc tich hop vao trong cac k& hoach
bai day tng v6i cac chuan kién thitc ky nang (yéu cau can dat) trong chuong trinh.

Tuy nhién, ciing can luu y rang tac dong ctia cdng nghé in 3D do6i vdi gido duc va

nghiép vu su pham c6 thé khac nhau tuy thudc vao ddc diém ctia boéi canh, cach thice st dung
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va muc dich cua viéc ap dung cong nghé nay. Ching t6i nghién cttu d€ lwa chon mét loai mo
hinh in 3D kha di ¢6 thé danh gia duoc tac dong ctia cong nghé in 3D trong phat trién nghiép
vu cho sinh vién cling nhw déanh gia hai ndng lwc can thiét cua sinh vién cho hoat déng thuc

hanh day hoc sau nay.
2.3. Thiét ké nghién ciru

D€ ¢6 dit liéu tra 10i cho cac cau hoi nghién cttu, ching toi thiét k€' mot nhiém vu Todn
hoc chia lam nhiéu hoat dong nho, 1dy két qua thuc nghiém ttr 15 nhém véi 60 sinh vién nam

thit ba, Khoa Giao duc Tiéu hoc, Truong Dai hoc Suw pham, Dai hoc Hué, ndm hoc 2022-2023.
Muc nay ciling trinh bay cach thttc thu thap dit liéu va phan tich di liéu.

2.3.1. Thiét ké nhiém vu Toan hoc

Chung t6i thiét ké nhiém vu toan hoc gdm cac hoat dong lién quan dén viéc dém cac
khéi, tinh toan cac dai leong va sap x&p cac khdi vudng vire véi nhau. Nhiém vy nay dugc chia
thanh cac hoat dong nho. Moi hoat dong thong thuong gom c6 3 phan: Gidi thiéu, Khao sat tw
do va Khao sat.

®  Gi6i thigu: Sinh vién duoc tiép xtc voi cac md hinh in 3D, va duoc gidi thiéu chi tiét d€
cac em biét cach twong tac voi chung.
®  Khdo sit tw do: Chung toi dé xudt mot s6 thao tdc ma sinh vién c6 thé lam thir d€ lam

quen véi cac mau vat trong mo hinh. Thoi lwong cho hoat ddng nay tir 1 dén 2 phit.
®  Khdo sdt: Sinh vién tra 10i cc cau hoi ctia hoat dong dé€ hoan thanh nhiém vu.
Hoat déng 1. Dém s6'khoi (5 phut)

Gidi thiéu: Mdi nhém SV duoc giao 2 bo mau vat va 1 thuéc kep. Sinh vién dugc quan sat 1 khoi
lap phuong don vi (sau day goi tat 1a khoi).

Hinh 1. Cic mAau vat
Khdo sdt tw do: Sinh vién nén:
® Cam trén tay moi mau vat, quan sat cac goc canh ctia mau vat.

® Kham pha cac dic diém ctia mau vat.

68



Jos.hueuni.edu.vn Tap 133, S6 6D, 2024

Khdo sit:

1. Hay d&m s6 khdi ctia mdi mau vat, sép thit tw cdc mau vit theo s6 khoi.
2. Lap bang do kich thudc mdi mau vat.

3. Do thé tich khéi 1ap phuong don vi rdi suy ra thé tich cia moi mau vat.
Hoat déng 2. Lip ghép (5 phiit)

Gi6i thigu: Mdi nhém sinh vién st dung 2 bd mau vat cé trong Hoat dong 1 va lap ghép thanh 2
khoi 1ap phuong.

Hinh 2. Lap ghép cac khdi

Khio sit tw do: Sinh vién c6 thé:

® Tim cach gai hai mau vat vao nhau theo ting cgp.
® Thix lap ghép ca 3 mau vat.

Khido sit:

1. Hay tién hanh 13p ghép 3 mau vat thanh mot khdi lap phuong. M6 ta cach ghép vao phiéu
hoc tap.

2. Co cach ghép nao khac khong?

3. Tinh xem khdi lap phuong d6 gom bao nhiéu khoi don vi?
Hoat déng 3. Tro choi ldp ghép (10 phiit)

Gi6i thigu: M&i nhém SV ¢t 2 nguoi choi 1ap ghép.

Choi tw do: Sinh vién tién hanh lap ghép vai 1an d€ thuan thuc viéc lap ghép sao cho cé thé thuc
hién nhanh viéc 1ap ghép.

Thi ddu: Mbi SV trong nhom 2 nguoi sé sit dung duy nhat 1 tay cia minh d& phdi hop véi ban
con lai (cling st dung 1 tay), lap ghép cdc mau thanh khdi 1ap phuong (mdi dodi ghép 2-3 khdi),
két qua tro choi 18y 3 ddi choi hoan thanh viéc 1ap ghép nhanh nhat.
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Ca 3 hoat dong trén déu duoc thiét k&' d€ phu day cac mic do vé nédng luc giai quyét
van dé (GQVD) va ndng luc giao tiép toan hoc (GTTH) ma ching t6i sé phan loai 6 muc sau.
Hoat dong 3 thé hién dwdi dang tro choi nén cé hoi khac so véi hai hoat dong trude, trong do
nhén manh tdc d6 hoan thanh hoat ddng va c6 xép hang ngay sau khi hoan thanh cling nhu ¢

phét thuwdng cho sinh vién. Phan thudng ciing chinh 1a cac khdi ma cac em lap ghép duoc.
2.3.2. Thu thap va phan tich dit liéu
Chung t6i tién hanh thu thap d liéu tir qua trinh thwe nghiém d€ phan tich, lam co so
cho viéc tra 10i cac cau hoi nghién ctru.
2.3.2.1. Thu thap dit liéu

Dé€ tra 101 cho cau héi nghién ctru tht nhat, chung toi tién hanh tim kiém, phan loai cac
két qua nghién cttu khoa hoc lién quan dén viéc phat trién nghiép vu cho sinh vién su pham,
dac biét 1a cho sinh vién nganh Gido duc Tiéu hoc. Twong tu, ching t6i cling tim kiém cac két
qua nghién cttu vé cong nghé in 3D trong giao duc, trong gido duc toan va cu thé hon vao gido
duc Toan 6 tiéu hoc. Cac két qua nghién ctru duoc chon loc tir cac tap chi c6 uy tin, dugc trich
dan nhiéu, dugc xuat ban trong nhitng ndm gan day. Chung t6i ciing két hop véi két qua thuc

nghiém c6 duoc nhw 1a mot phan dix liéu giap tra 1oi tot hon cho cau hoi nghién ctru.

Dé tra 10i cho cau hoi nghién cttu th hai, chung toi tién hanh hoat dong thuc nghiém
trén sinh vién, thu cac phiéu hoc tap, phiéu diéu tra, hinh anh tir qua trinh thuc nghiém va cac

trao d0i gitra cac sinh vién trong qua trinh thyc nghiém.
2.3.2.2. Phan tich dix liéu

Déi voi dir liéu thu dwoc d€ tra 10i cho cau hoi nghién ctru thit nhat, chiang toi thong
ké, phan loai cac két qua nghién cttu. Sau d6, chung toi tong hop cac két qua thu duoc, tién
hanh danh gia chting, sap xép theo mach logic. Két hop véi cac két qua thu duwoc tir qua trinh
thuc nghiém, ching t6i dé xuat mot sd tiép can cho viéc ting dung cong nghé in 3D trong phat
trién nghiép vu cho sinh vién su pham nganh gido duc tiéu hoc trong mot sd chu dé Todn.

Déi véi dix liéu thu duoc d€ tra 101 cho cau hoi nghién ctru thi hai, ching t6i danh gia
dinh lvong theo 3 mitc d6 hoan thanh hoat dong (ndng luc giai quyét van dé toan hoc - GQVD
toan hoc) va danh gia dinh tinh (Nang luc giao tiép toan hoc - GTTH).

Déi véi viéc danh gia nang lwc GQVD toan hoc, ching t6i dwa vao 5 mitc do trong
danh gia nang luc cua Griffin va Care (2014) dé xay dung cac cap do phu hop véi 3 hoat dong

trong thuc nghiém. Chang t6i sit dung ma ctia cac cap do nay la Gq.
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Bang 1. Cac cap do Giai quyét van dé

Cap do Mo ta Giai nghia
Khong thé | Nhom SV khong thuc hién cac yéu cau cta hoat dong, chi thuc
G0 hién gi hién khao séat tw do, phiéu hoc tdp d€ trong hodc c6 ghi ndi
q dung khong phut hop, tham gia choi nhung khong hoan thanh
duoc 1 khoi 1lap phuong nao.
Traloi duwoc | Nhom SV hoan thanh dwgc mot phan ctia hoat dong tra loi
Gql 1 phan duoc it nhat 1 cau hoi khao sat, 1ap ghép duoc it nhat mot khoi
lap phuong.
Ga2 Hoan thanh | Nhém SV tra 16i ddy du cac cau hoi trong hoat dong, 1ap ghép
E hoat dong | du cac khoi lap phuong. Trinh bay day du trong phiéu hoc tap.
Cad Kham pha, | Nhom SV tra 1oi ddy du, cau tra 10i ¢6 tinh sang tao, phdi hop
e phathién | d€14p ghép nhanh cac khdi lap phuong, dat giai.

Déi véi viéc danh gid nang luc GTTH, chung t6i dwa theo dé xuat cia Weaver (2005) dé€

xay dung céac cap dd danh gia. Ma cho cac cap do nay la Gt.

Bang 2. Cac cap do Giao tiép toan hoc

Cap do Mb ta Giai nghia
Khong thé Nhom SV khong thuc hién cac giao tiép toan hoc, hodc cd
Gt0 hién giao tiép | tham gia giao ti€p nhung khong lién quan dén toan va cac
mAau vat.
il Thé hién giao | Nhom SV ¢6 thue hién giao tiép nhung khong hoan thanh
tiép duoc hoan toan hoat dong.
a0 Giao tiép hiéu | Nhom SV thuc hién giao tiép va hoan thanh duoc hoat dong,
qua phdi hop thuc hién 1ap ghép thanh cong.
a3 Thanh thao, Nhom SV giao tiép thanh thao, sang tao, hiéu qua, tich cuc,
sang tao phdi hop t6t véi nhau dé& hoan thanh nhanh viéc lap ghép.

24.

Két qua nghién ctru

Chting t6i danh gid cac két qua thu duoc tir thuc nghiém nham tra 16i cdc cau hoi

nghién ctru.
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2.4.1. Két qua thu dwoc tir thuwe nghiém

Quan sat hoat ddong cua 15 nhom va két qua trén phiéu khao sat, chang toi thu duwoc két
qua nhu sau:

Bang 3. Danh gia ndng Iic GQVD toan hoc

Cap do Mo ta két qua S6 nhoém | Ghi chu
Gql bém dung s6 khoi don vi ctia mdi mau vat. 6

Chuwa lap dwoc bang do kich thude mdi mau vat hodc

1ap sai thong tin. Tinh sai thé tich cua moi mau vat.

Ghép duwoc 3 mau vat thanh khdi 1ap phuwong nhung
chira m6 ta duwoc cach lap ghép hodc mo ta chua ré

rang.
Chua néu duoc cach 1ap ghép khac.
Tinh dung thé tich ctia khoi 1ap phwong mé hinh.

Thi dau: chi mot cdp 2 sinh vién hoan thanh lép ghép
3 mau vat thanh khdi 1ap phuong.

Gq2 DPém ding s6 khdi don vi ctia mbi mau vat. 5 Co62
Lap duoc bang do kich thude mdi mau vat véi s6 do I:honf
cac canh tuwong d6i chinh xac nhung tinh sai thé tich 1ap sai

, X. X A béng
cua moO1 mau vat.
. nhung
Ghép duoc 3 mau vat thanh khoi 1ap phuong. tinh
MO ta duoc cach lép ghép, dién dat dé thuc hién. dung
; thé tich
Chuwa néu duoc cach lap ghép khac, hoac néu nhung x .
mau vat.
chua chinh xac, khé thye hién.
Tinh dung thé tich cta khoi 1ap phwong m6 hinh.
Thi dau: mdi cgp 2 sinh vién hoan thanh ldp ghép 3
mau vat thanh khoi lap phuong. Vira du thoi gian
quy dinh.

Gq3 Dém ding s6 khdi don vi ctia mbi mau vat. 4 Co1
Lap duoc bang do kich thude mdi mau vat véi s6 do “hfm}
cac canh twong d6i chinh xac. mo t;,a

cach lap
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Tinh dtng thé tich cia m6i mau vat. ghep
Ghép duoc 3 mau vat thanh kh khac
ép duoc t oi 14
P mau vat than 6i lap phuwong. nhung
M6 ta duoc cach lap ghép, dien dat dé thuc hién. hoi
ruedom ra.

Néu duoc cach 13p ghép khéc.
Tinh dung thé tich ctia khoi 1ap phwong mé hinh.

Thi dau: mdi cgp 2 sinh vién hoan thanh ldp ghép 3
mau vat thanh khéi 1lap phuwong nhanh nhat va dat

giai.

KHAO SAT
Ho va tén SV: Bada... K. Khach. Bk 49N, N%ugmg‘\l b
M8V :A08 3010833

Hogt djng 1. Dém 56 khdi (5 phiir)
SV cim khéi 1ap phuong trén tay, mdi khéi lap phuon;
va kham pha cdc dic diém cua khéi 1ap phuong.
Khao sdt.
1. Hay dém 6 khéi lap phmmg dvn vi ciia mdi mau Vi, s
2. Lap bang do kich thude mdi miu vit.
.3. Po thé uch khoi lgp phuong don vi roi suy ra thé tich cuzhmm mau vit.

3(11(71 1.,.38. A8y, Mp...dm.(dngdliﬁ AL + Xade.Jo. A4 Bh&.;. Bien.

g c6 3 mAu vit ghép lai. Quan sét cdc géc canh
ip thir ty cdc mau vt theo s6 Khi.

98k, Xorh. clibg :3%hg) .

o, T z
ths o b [ KnE kv | K
.. Jchidl cao

* *n ¢6 thé: Tim cdch gdi hai

,g/up (5 phir)
-~ 5i Idp phuong.

sir dung 2 kl
u theo timg ciip.

ghép vio phicu hoc tip.

hinh liip ghép 31
khép nio khic ki

Hinh 4. Sinh vién thao tac ghép khoi
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Bang 4. Danh gia nang luc GTTH

Cap do M6 ta két qua S6 nhom
Gtl Nhém SV st dung ding cong thitc tinh khoi lap phuong nhung 6

ghi sai don vi tinh thé tich; chia m6 ta duoc cach 1ap ghép hodc

md ta chwa 16 rang.

Chua néu duoc cach lap ghép khéc.

Gt2 Lap dwoc bang do kich thudc mdi mau vat véi s6 do cac canh 4

twong doi chinh x4c.
Mo ta dwoce cach 1ép ghép, dién dat d& thuce hién.

Chua néu dugc cach 1ap ghép khac, hodc néu nhung chwa chinh

xac, kho thuyee hién.

Gt3 Nhom SV thuc hién thao luan tich cuc, lap duoc bang do kich 5
thudc mdi mau vat véi sd do cac canh chinh xac (lay 1 chit s6 &
phan thap phan).

M6 ta dwoc cach lép ghép, dién dat dé thuc hién. Phoi hop tot

v6i nhau va hoan thanh nhanh viéc lép ghép.

Néu duoc cach lap ghép khac.

2.4.2. Danh gia chung

Trong qud trinh thyc hién cdc nhiém vy, SV gdp mot s6 kho khan trong viéc khao sat,
chang han nhuw viéc 1an dau tién tiép xtic va tuong tac véi mau vat lam cho cc em ton thoi gian
dé€ kham phad va thit nghiém. Nhin chung hau hét cac nhém déu dém duoc s6 hinh lap phuong
don vi cia mdi mau vat, do dac va tinh thé tich. Dudi day la bai lam ctia mot nhoém sinh vién,
két qua cho thdy cac ban da dém dung sd khoi don vi cua mdi mau vat, 1ap dwoc bang do kich

thudc moi mau vat véi s6 do cac canh twong ddi chinh xac va tinh dung thé tich cia moi mau

vat.

Tralsi: ... Tim.o.. T AR0%.. 5. XKank. .. D KHAB.. ... 8. MEbS .............
e W T 5l

............ T = 83S _mm>

........... Xonh q 1405 mm°

........... = 44 i A T > B

............. ~\k9x\'a\‘,Qa‘ch3CaM¢5mm
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Hinh 5. Bai lam ctia sinh vién trong nhiém vu 1
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Vé nhiém vu Iép ghép, ban dau SV gap kho khan nhung sau mét vai 1an tht nghiém cac
em da thanh cong ghép ba mau vat thanh mot khéi 1ap phuwong 16n. Méc du da biét duoc cach
ghép duoc md hinh, viéc m6 ta cua SV con khd ruom ra va cam tinh, trong lac thi dau ai nhanh
hon van c¢6 mot s§ ban ling ting. Diéu nay cho thay SV chua dua ra dwoc phuong an du tot
cho nhiém vuy lap ghép nay. Vé viéc danh gid nang luec giao tiép todn hoc, nhiém vu “Tro choi
lap ghép” 1am cho SV cam thay thich tht va hao hiing. SV chti dong tham gia vao cac méi quan
hé giao tiép, tich cuc thao ludn, phan tich tinh hudng va c6 cau tra 1oi phut hgp, gop phan dem
lai hiéu qua cao cho qua trinh giao tiép toan hoc.

T I S R R L R el

% —5 du. 284 1he e A
oy ‘“"“”. ...... ,ﬁ,hggw ............. “ .....................................
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.............................
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Hinh 6. Bai lam ctia sinh vién trong nhiém vu 2
2.4.3. Tra 16i cho ciu hoi nghién ciru thit nhat

Cong nghé in 3D 6 thé 4p dung trong viéc day hoc toan, in 3D c¢é thé gitip nguoi hoc
thdy cac do thi va hinh hoc khong gian duoc hién thuc héa hitu hinh mét cach triec quan va
song dong (Slavkovsky, 2012; Dilling & Witzke, 2020). Viéc ting dung cong nghé in 3D cho
phép nguoi hoc 6 su twong tac voi vat thé (in 3D). Vi vay, so voi nhiéu cong nghé ky thuét s6
khdc, in 3D mang lai tiém ndng 16n hon, thu hat nguoi hoc tham gia hoc tap va trai nghiém

thuc t&€, mang lai nhitng trai nghiém ma trude day cac em khong thé tiép can duoc.

Chung t6i da thiét k& mo hinh 3D vé cha dé hinh hoc khong gian, tich hgp vao nhiém
vu tir dé dén khoé. M6 hinh nay qua thuic nghiém da thé hién tinh httu ich trong viéc hd trg SV
thuc hién cac thao tac thuc t&€ nhu quan sat, cham, do, tinh toan, kiém ching. Trén hét, cac vat
thé 3D cho phép mdi ngudi hoc cé nhitng cdm nhan thuc sy vé cac d6i twong toan hoc triru
twong, lam viéc voi ching, kham pha cac ddc diém cua ching, thit nghiém véi ching va tim ra

mdi quan hé gitra chung.

Cong nghé in 3D da cho thay tiém ndng trong viéc hd tro viéc day va hoc toan vi né
cho phép tao ra cac md hinh vat 1y va biéu dién trec quan ma hoc sinh ¢6 thé tham gia thong
qua tuong tac thuc hanh, nang cao hiéu biét ciing nhu kich thich tim toi va kham pha. Dudi
day, chang toi dé xuat quy trinh 5 budc st dung cdng nghé in 3D trong day hoc toan ¢ Tiéu
hoc:



Nguyén Thi Kim Thoa va cs Tap 134, S 6A, 2025

1. Xdc dinh khdi ni¢m/ngi dung todn hoc: Gido vién xac dinh khai niém hodc ndi dung toan hoc
ma hoc sinh ¢ thé kham pha thong qua viéc st dung cong nghé in 3D. Day c¢6 thé la cac
hinh hinh hoc, d6 thi, ham s6, phuong trinh hodc cac ndi dung lién quan khac trong chuong
trinh giang day.

2. Thiét k& hodc tim kiéin mo hinh 3D: Gido vién thiét k&€ mo hinh 3D bang phan mém tao mo
hinh nhu TinkerCAD, BlocksCAD... hodc ¢6 thé tim kiém cac m6 hinh 3D hién c6 trong kho
truc tuyén nhu Thingiverse hodc Printables. Néu st dung md hinh hién ¢, gido vién c6 thé
can stra d6i né cho phu hgp véi muc tiéu hoc tap cu thé ctia minh, vi du: tuy chinh kich

thwdc, mau sac hodc nhan trén md hinh d& minh hoa rd hon khéi niém toan hoc.

3. Mdu in vi qud trinh xir Iyj hdu kij: Bao gom viéc kiém tra 16i mau (néu cd), lwa chon vat liéu
in phut hgp nhu nhuwa PLA hodc ABS, cau hinh cac thong s6 in va in mau. Gido vién c6 thé
xt ly hau ky ban in, thuong lién quan dén viéc loai bd cac cau tric hd trg néu chiing da

duoc st dung, cha nham cac canh tho hoac pht mét 16p son hoan thién.

4. Tich hop m6 hinh 3D vao gido dn: Két hop md hinh in 3D vao bai hoc hodc hoat dong hoc
tap. Gido vién co thé st dung mo hinh 3D d€ minh hoa, nhan biét ddc diém, moi quan hé;

do va tinh toan.

5. Phdn dnh va ddnh gid: Gido vién phan anh vé hiéu qua cta viéc stt dung tinh nang in 3D,
thu thap phan hdi tir hoc sinh, danh gia tac dong ctia cong nghé in 3D d6i v6i kha nang
hiéu, sy tham gia va ghi nhé cac khai niém toan hoc ctia hoc sinh, dong thoi di€u chinh cach

tiép can khi can thiét d€ tdi vu hoa kién thirc toan hoc, kinh nghiém hoc tap.
2.4.4. Tra 10i cho cau hoi nghién ctitu thw hai

Vé nang luc GQVD, trude hét SV thé hién nang luc trong hoat dong nhan biét cac hinh
lap phuong don vi va tinh thé tich. Tiép theo, SV thuc hién ldp ghép ba manh tao thanh khoi
lap phuwong 1on. Cach GQVD ctia da s6 cac nhdm SV la tht nghiém nhiéu truong hop va loai
trir cac trueong hop khong kha thi. O nhiém vu nay, SV da tim ra dwoc chién luoc va giai thich
v€ viéc nén ghép manh nao trudc manh nao ghép sau. Cudi cung, SV tham gia thi dau xem ai la
nguoi lap ghép nhanh nhat, doi hoi SV phai nam chac dugc cach 1ap ghép ding va phai nhanh
tay, nhanh mit. Thong ké dinh luong cling cho thdy su tién bd trong nang lwc GQVD qua cac

nhiém vu dwoc giao.

Vé nang luc GTTH, thong qua nhiém vu kham pha cac vat thé in 3D day thua vi, SV da
thao luén va trao d6i véi nhau moét cach tich cue vé cac cha dé toan hoc nhu hinh 1ap phuong,
thé tich... Bén canh d6, nhitng SV hao hting véi “Tro choi lap ghép” sén sang chia sé vdi cac ban
cung 16p vé phuong an ctia minh. Do d6, SV ¢6 co hdi mo ta con duong hudng t6i viec GQVD
va hd tro cho cac ban ldc thi dau 1ap ghép nhanh. Hon nita, cic nhiém vu c6 tng dung cong

nghé in 3D thu hat nguoi hoc hinh thanh kién thirc mét cach tw nhién va thuc day sw hop tac
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véi nhitng nguoi khac, mang dén cho nguoi hoc trai nghiém du an thiét ké' trong thé gidi thue.
2.5. Thao luan

Nghién ctru nay gép phan chi ra rang cong nghé in 3D htta hen sé c6 tac dong 16 rét dén
viéc giang day cac chu dé€ hinh hoc khong gian trong thoi gian téi tai Viét Nam boi tinh thdm
my cao va dé dang tuy chinh khi tao md hinh in 3D hd tro day hoc toan. Ching tdi ciing dé xuat
quy trinh 5 budc ting dung cong nghé in 3D trong day hoc cac chu dé€ hinh hoc khong gian, hita
hen c6 thé 4p dung quy trinh nay trong day hoc cac chu dé khéc trong chuwong trinh toan ¢ tiéu

hoc.

Cac mau vat in 3D duoc xem 1a phwong tién, cong cu hd tro viéc day va hoc toan. Viéc
twong tac vat ly voi nd gitp nguoi hoc cam nhéan truc tiép duoc hinh dang va kich thude, c6 thé
kiém chiing dugc cac két qua tinh toan mot cach ty nhién. Bén canh d6, viéc sit dung céc mau
vat in 3D két hop voi hoat dong nhom thu hiut nguoi hoc kham phd, thte nghiém mot cach thu
vi va tich cuc. Diéu nay cho thdy mé hinh in 3D ma ching t6i thiét k& cho chtt d€ hinh hoc
khong gian da co6 tac dong tich cwee dén nang luwe giai quyét van dé€ va nang luc giao tiép toan

hoc ctia hoc sinh.

Cong nghé in 3D dang dan cho thay tiém nang trong viéc day va hoc toan. Diling
(2020) cho thay réng tng dung cong nghé in 3D khong chi dung trong hinh hoc ma con ¢6 thé
&p dung trong cdc mo hinh toén truc quan va giai tich. Witzke va Hoffart (2018) trinh bay rang
hoc sinh ciing c6 thé tu minh phat trién cac vat thé in 3D hodc tham gia vao qua trinh in. Diéu
nay gitp cac em phat trién nang lic md hinh hoa toan hoc, kha ning sang tao va tu duy may
tinh. Hon nita, cdc nhiém vu c6 tng dung mo hinh 3D vao day hoc toan c6 thé dwoc thiét ké
pht hop véi chu trinh hoc tap trai nghiém ctia David Kolb (1984) gom bon giai doan bao gom

trai nghiém cu thé, quan sat phan anh, khéi niém hoa trtru twong va thtr nghiém tich cuc.

Viéc san xudt cac san phdm phuc vu day hoc theo ky thuét truyén thong da ching
minh hiéu qua va tiét kiém trong moét linh vuc san xudt cu thé hay san xudt hang loat theo
khuon mau c6 dinh. Tuy nhién, theo Dhawale va dong nghiép (2015), cac ki thuat san xuat boi
dap dan trong in 3D lai c6 thé dap ting véi cac yéu cau khac nhau vé san pham rat dé dang ma
khong can phai thay do6i nhiéu vé cau tric may moc. Khong nhiing thé, cac may in 3D nho gon,
gia ngay cang ré hon, phd bién hon, va dé dang thiét 1ap cac xudng san xuat dua trén xu hudéng
va yéu cau cua khach hang. Theo Savaliya va dong nghiép (2021), trong tuong lai, nha gido duc
c6 thé tao va giai thich cac cu trtic toan hoc phitc tap nho in 3D, trong khi sinh vién c6 thé chip
canh cho su sang tao ctia ho trong viéc tw minh xdy dung cac san pham c6 y nghia trong day

hoc toan. Viéc tao mau ciing sé dé dang, it ton kém tién bac va thoi gian hon.
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3. Kétluan

Cong nghé in 3D c¢d thé 4p dung rdng rai trong phat trién nghiép vu su pham mon
Toén cho sinh vién nganh Gido duc Tiéu hoc. Mot s6 tiing dung cé thé ké ra nhu m6 hinh hoa
hinh hoc, cdng cu va phuong tién hd tro day va hoc, day hoc triec quan. Hon nita, cong nghé in
3D thich hop cho m6 hinh hoc tap trai nghiém, gitp tang cueong kha nang hiéu va tng dung

cua sinh vién nganh Gido duc Tiéu hoc trong linh vuc nay.

Sinh vién Gido duc Tiéu hoc trong thuc nghiém cua chung t6i c6 thé st dung cac md
hinh Toan hoc 3D théng qua viéc thiét ké' mo hinh 3D cho tiét hoc toan, xay dung mot 16p hoc
trai nghiém, kham pha va cudi cung la danh gia, phan hoi. Qua viéc stt dung céng nghé in 3D,
cac sinh vién bién nhitng khai niém trtru twgng thanh hinh anh séng dong, giup hoc sinh hiéu
va ap dung kién thtec mot cach truc quan. Di€u nay thé hién kha ndng sang tao, tw duy mdy
tinh va kha nang twong tac v6i hoc sinh, dong thoi tao ra méi treong hoc tap thu vi va hing tha
cho hoc sinh tiéu hoc.

Nghién cttu nay d€ xudt mot s6 hudng tiép can moéi dé tich hop cong nghé in 3D vao
phét trién nghiép vu su pham cho sinh vién nganh Giao duc Tiéu hoc:

1. Tao ra cac bai giang twong tac dwa trén cac do6i twgng in 3D, gitp sinh vién hi€u va tng
dung kién thiec STEM mot cach triee quan va th vi. Hon nita, bai viét cing gop phan thuc
hién quan diém day hoc tich hgp va day hoc thyc hanh trai nghiém theo chuong trinh
Gido duc pho thong trong mon Todan 2018.

2. St dung cac phan mém thiét k& cidc mau in 3D (nhuw TinkerCAD, BlocksCAD) d€ thiét
ké va san xudt cadc md hinh hinh hoc cho viéc giai thich cac khai niém Toan hoc, gitip sinh
vién hiéu va nhé bai hoc mot cach dé dang hon.

3. Str dung cac m6 hinh in 3D dé€ thir nghiém cac y twong thiét k& méi trong STEM, gitup
sinh vién phét trién ky nang sang tao va kha nang giai quyét van dé.

4. St dung cac thiét bi in 3D d€ san xuat cac by phan mdy moc va thiét bi dién tte cho cac
du an STEM, gitp sinh vién c6 trai nghiém thuc t€ va hiéu rd hon vé quy trinh san xuat va
ky thuat trong STEM.
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