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BIEU DIEN TRUC QUAN 3D, 4D - BAN CHAT PHAT TRIEN
NANG LUC KHONG GIAN CUA SINH VIEN KY THUAT

REPRESENTATIONS 3D, 4D WITH DEVELOPMENT SPATIAL VISUALIZATION OF TECHNICAL STUDENTS

TOM TAT

Céc nha nghién cttu thudc cac nganh khoa hoc ki thuét va toén hoc dé dya
rét nhigu vao kha nang hinh dung céch sap xép cAu tric da dang va phic tap
clia doi twong nghién ctu, cAu tric phan t& nhd cho dén cac két céu cong trinh
(cAu, dudng, may méc...) & nhigu kich thude khéc nhau. Biéu dién 3D,4D dic
hiét quan trong trong tét ca cac nganh ky thuat xay dung ciing nh co khi va
trong viéc gidi thich nhigu hién trong khoa hoc phikc tap. Sau bac hoc phd
thong ngudi hoc ¢an cd cac ki ndng va nang luc khong gian dé hoc tap va
nghién ctu tai mdi tredng dai hoc. Thyc trang gidng day tai cac trudng ky
thuat hién nay da cho thdy ti Ié rat it sinh vién ndm th nhat ¢6 d ndng luc
khong gian can thiét. Ngay ca khi sinh vién khi t6t nghiép van con thiéu ky
nang tryc quan khong gian do thiéu co hdi rén luyén, phat trién mat cach day
da trong qua trinh hoc tap. Bai bao nay trinh bay vé ban chét cla tryc quan
khdng gian va sty phat trién cda nang lyc khong gian, xem xét viéc ap dung
truc quan khong gian vao giang day ¢ cac cdp hoc va dé xuét phuong phap
gilp vira thic ddy néng luc tw duy 4D vira cd kién thikc chuyén mon dap (ing
nhu cau ctia xa hoi trong thoi ky cach mang khoa hoc 4.0.

Tir khod: Khé nang khong gian, hinh dung khong gian, vé ki thuat 3D, 4D.

ABSTRACT

Researchers in the sciences and engineering disciplines have relied on
visualizing the diverse and complex structure of a research object in various sizes.
3D and 4D representationsare particularly important in all construction
engineering as well as mechanical engineering and in explaining many complex
scientific phenomena. After high school, students need spatial skills and
competencies to study and research in university environment. The current
situation of teaching at technical schools shows that a very small percentage of
first-year students have the necessary spatial capacity. Even when graduating
students still lack spatial visual skills due to the lack of opportunities to practice
and develop fully in the learning process. This paper presents the nature of
spatial visualization and the development of spatial ability, considers the
application of spatial visualization to teaching at all levels, and proposes
methods to help promote capacity. 4D thinking has both professional knowledge
to meet the needs of society in the period of scientific revolution 4.0.
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1. TRUC QUAN KHONG GIAN VOI KHOA HOC KY THUAT

Trong nhitng ndm gan day viéc hiéu méi quan hé cau
tric va chirc nang d6i véi cac van dé clia khoa hoc hién dai
c6 tam quan trong ngay cang tang. Cac kham pha khoa hoc
cla thé ky XIX va XX phu thudc rat nhiéu vao kha nang hinh
dung va giai thich cac hién twgng khoa hoc nho tric quan
khong gian. Viéc phat hién ra cau trdc ADN clia Watson va
Crick, phat hién vé treong dién tir xung quanh day dan c6
dong dién mot chiéu chay qua clia Michael Faraday, phat
trién thuyét twong d6i tong quéat ctia Albert Einstein, budc
tién vi dai trong viéc tim hiéu cdu tric vat chat dwa ra mod
hinh hanh tinh nguyén t& cia Ernest Rutherford... Ia mot s6
vi du v& nhitng tién bo khoa hoc khong thé co dugc néu
thiéu kha nang hinh dung, tudng twgng clia cac nha khoa
hoc. Ngay ca trong Iinh virc khoa hoc vat ly, ly thuyét triru
trong, biéu dién trec quan dong mot vai trd quan trong
trong viéc thiic day cac y twdng khoa hoc [1-2].

Nang luc tv duy khong gian cé duoc nho yéu to thi giac,
do 1a qua trinh s dung mat dé quan sat, dinh huéng, dinh
vi trong thé gi¢i vo van si vat hién tuong. N6 cling bao
gbm su hinh thanh, lvu trk, bién déi va suy luan cac thong
tin hinh anh khéng gian trong tam tri. M6 hinh 4D (4D la sw
bién déi cia m6 hinh 3D theo thoi gian) c6 vai tro quan
trong trong khoa hoc, ky thuat, tdc dong tich cuc vao giai
guyét van dé phc tap. Tac déng nay da thic day cac nha
tdm ly hoc va cac nha gido duc di sdu nghién clru cac bién
phép tich cwc nham phat trién ky nang trec quan khong
gian. Trong cac thap ky qua, khd nang tao ra va xt ly cac
hinh anh ctia may tinh da phat trién cac cong nghé mo
phong trec quan. Khi mé phong 4D ap dung dé tac dong
vao tu duy tric quan thi nhan thic tu nhién ctia con nguoi
cling thay d6i. Cé nhiéu nghién cru cho thay thiét ké do
hoa la cong cu c6 tac dong manh vao nhan thirc, gilp nang
cao va mé rong bd ndo clia chdng ta [3].

Ban chat cua hinh dung va tryc quan khéng gian la k¥
nang phat trién nhan thic. Diéu dé cé nghia la nhitng ky
nang nay can duoc phat trién va co thé dwgc phat trién
theo thoi gian va trong céc linh vic khac nhau [4-5]. Thyc
té dang cha y la su phat trién clia cac ky nang khong gian
it khi xay ra mot cach tu nhién. Hoc sinh va sinh vién can
¢6 nhiéu co hdi dé thuc hanh va ap dung cac k§ nang nay
trong hoc tap va cudc séng hang ngay. Néu chdng ta
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muén sinh vién cé thé hinh dung céac két cidu phan t&
hodc két cdu co khi, cong trinh phtc tap, thi ho can cé co
hoi phat trién nhan thic mot cach lién tuc dua trén kj
nang, kién thirc don gian da co truedc do. Sy phat trién cac
kha nang truc quan khéng gian can dwgc tap trung trong
mot Iinh viec nghién ctru cu thé thi cac sinh vién mai co
dugc sy chl dong trong qua trinh phat trién nhan thic
céa minh.
2. THACH THU'C VA NHU CAU TRONG NUOC HIEN NAY

Céac nganh nghé déu can st dung cac mé hinh 3D, vi du
nhuw nganh y té can st dung cac mo hinh chi tiét cla cau
tao co thé ngudi dé co thé tao dugc anh 2 chiu tir quét
MRI hoac CT; nganh dién anh xdy dyng cac nhan vat véi
hinh &nh chuyén dong séng dong, chan thuc, nganh sinh
hoc st dung cac mé hinh chi tiét clia cac hop chét héa hoc;
nganh kién tric st dung dé bidu dién cac toa nha va canh
guan thay cho cac mo hinh kién tric truyén théng; nganh
co khi thiét ké cac thiét bi may maéc. Trong céc trvong dai
hoc thiéu cac dung cu thi nghiém tric quan, né chi dwoc
trang bi & cac phong thi nghiém cta cac vién nghién ctru
Ién, sinh vién it c6 diéu kién ti€p can. Ngay ca véi sinh vién
nganh k¥ thuat céng trinh va co khi, cac théng tin hinh anh
triec quan lién guan dén nganh hoc (cac hinh anh cia may
siéu am, kinh hién vi vé cdu tao vat liéu, hinh dang khuyét
tat, vét nirt trén vat liéu), do dong nhat clha cau kién bé
téng, hoat déng cla cac co cAu may moc... cling khoéng
dwoc cung cdp day du. Nghién clru cac phrong phép tang
cuvong nang lvc khong gian la can thiét dé cung cép
phuong tién cho cac nha khoa hoc, sinh vién dé sir dung
trong nghién cru. Vi vay van dé phat trién nhan thic tir
trwc quan dén tv duy tré thanh mot trong nhitng muc tiéu
chinh cla gido duc dai hoc, dac biét la trong linh vic khoa
hoc va ky thuat trong nuwéc ta hién nay. Con dudng nay la
v0 cung khé khan khi phan 16n hoc sinh trong nwéc dén cac
trwvong dai hoc chi voi cac k§ nang truc quan khong gian
thé so [6]. Trang bi cho sinh vién cé dwoc cac k§ nang 3D va
4D la réat quan trong cho sv thanh cong lién tuc cta ho
trong Iinh virc khoa hac, toan hoc va kj thuat. Trong phan
sau, chling t6i xem xét cac cach tiép can khac nhau trong
giang day dé phat trién nang luc khéng gian va danh gia ky
nang tryc quan khdng gian cda sinh vién.
3. DAY HOC KIEN THUC TRUC QUAN KHONG GIAN CHO
HOC SINH TRUNG HOC VA BAI HOC

V@i cac lap luén trén rd rang cac k§ nang va nang luc
triec quan khéng gian c6 thé duoc phat trién. Nhitng ky
nang nay can dugc boi dudng dé cd thé rng dung trong
hoc tap va nghién cru & bac cao hon. D€ ddm bao c6 thé
danh gia k§ nang tric quan cda nguoi hoc can mot ngan
hang bai tap duoc thiét ké dac biét. Trong phan hién tai,
chung tdi thao luan vé ba can thiép dua trén nghién ctu
khac nhau nham muc dich bdi duéng cac kj nang truc
quan khdng gian: (1) trec quan khéng gian & treong trung
hoc co s& va trung hoc ph6 thong, (2) mot khda vé thiét ké
trec quan m6 hinh 3D nam dau dai hoc ky thuat, (3) md
phéng 4D.
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3.1. K§ nang tryc quan khéng gian & truong trung hoc
phé théng

B4o cdo cla Uy ban H&i dong nghién clru qudc gia My
[7] d& nhan manh tdm quan trong va stic manh clia cac k¥
nang tv duy khéng gian trong khoa hoc, trong cong viéc va
cudc séng hang ngay. Theo bao cdo Hoi dong nghién ctu
quodc gia My, cac tiéu chuan quéc gia vé toan hoc va khoa
hoc hién nay cha y khdng day dd dén cac sinh vién trong
viéc phat trién cac k§ nang khong gian, can c6 bién phap
hé tro hon nita dé phat trién cac kj ning va tu duy ciia ho.
Hau qua thiéu quan tam va coi nhe véi ki nang khdng gian
da gay tac dong nghiém trong cho hé théng gido duc, dan
dén thiéu hut ngudn nhan luc khoa hoc ky thuat chat lvgng
cao trong mdt giai doan sau d6. O nuéc ta hién nay ky nang
trec quan khdng gian chwa dugc cac nha khoa hoc gido
dung quan tdm dung mic qua viéc xdy dung chwong trinh
dao tao thoi lvgng hoc ly thuyét chiém qua nhiéu thoi gian,
cac dung cu hay thi nghiém tryc quan trong nhiéu moén
hoc con thiéu.

Ky nang tric quan khéng gian clia hoc sinh trung hoc co
s& va trung hoc ph6 théng co thé phat trién thong qua tat
ca cac mon hoc. Voi sy phat trién clia cong nghé GIShién
nay, xay dwng mot hé thong co s& di liéu khong gian mot
cach day da,co s¢ dir lieu GIS 3D thyc té hién thi hinh anh
cla noé giéng v6i khdng gian thuc [8]. Ching ta can xay
dwng va &p dung hé thdng thdng tin GIS cho viéc gidng day
trong mon hoc dia ly & phd théng. K§ nang trwc quan khéng
gian cda hoc sinh trung hoc co s¢ va trung hoc phé théng
sé& dwoc phat trién qua sy ti€p can cac hinh anh cta hé
théng thong tin dia ly GIS. Viéc biéu dién théng tin nay co
san & dang 2D ciing nhu dinh dang 3D, tir d6 mé ra co' hdi
gitp hoc sinh phat trién tw duy trec quan khong gian. Gido
vién cling can c6 k§ nang truc tot vé quan khdng gian 3D
trong thiét ké cap nhat thudng xuyén céc tai liéu giang day.
Ngoai ra trong thoi gian toi can thic ddy gido duc STEM
trong trwong phé thdng la phwong phap gop phan phat
trién nang luc trirc quan clia hoc sinh dugc dinh hwdng theo
kho6i nganh céng nghé dinh huéng cdng nghiép [9]. Gido
duc STEM la phuong phép ti€p cén lién nganh tao ra sw két
hop hai hoa gilta cac I'nh vuc khoa hoc, céng nghé, ky thuéat
va toan hoc dé mang dén cho hoc sinh nhitng trai nghiém
thuc té y nghia. Viéc day va hoc STEM tang tinh hdp dan vai
hoc sinh, gilp hoc sinh hiéu sau hon van dé dé dat duoc
hi€u qua clia viéc hoc va hon nira cing gitp hoc sinh nhin
nhan ra duoc sv lién hé dugc nhitng gi dugc hoc. Giao duc
nén coi trong cac nguodn tu liéu ngoai sach giao khoa, lgi thé
cla cdng nghé thodng tin va truyén thdng, méi trudng hoc
tap da phuong tién hoc di déi vgi hanh.
3.2. K§ nang tric quan khéng gian 3D dai hoc ky thuat

Trong nhirng nam gan day, mot s6 trwong dai hoc trong
nudc bat dau quan tam hon vao viéc tao ra cac biéu dién
dd hoa 3D. Chiic ndng trung tam nhét ctia d6 hoa k¥ thuat
trong giang day la dé sinh vién tryc quan duoc hinh dang
cac chi tiét 1a co s& cho viéc 1&p ghép van hanh tir d6 ndm
duoc yéu cau k¥ thuat can thiét. Sinh vién dwgc yéu cau st
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dung phan mém vé thiét ké dé lam bai tap clla mon hoc vé
ky thuat va thi€t ké may. Bén canh kién thirc chuyén mén
sinh vién can cé k§ nang st dung phan mém 3D. K§ nang
st dung phan mém hd tro ho hiéu ré két cdu va cach xay
dwng cac dbi twong khdéng gian mot cach nhanh chong
theo tv duy thiét ké. Cac hoat dong hoc tap truc quan phai
tré thanh mot phan quan trong cla chwong trinh giang
day. Céc sinh vién can lién tuc dwgc danh gia vé mic do
tham gia va s thanh thao trong viéc 4p dung cac ky nang
triec quan khdng gian trong va sau khéa hoc. Phan mém
tryc quan 3D hién nay la mdt cdng cu manh mé gilp sinh
vién cé dugc nhitng k§ ndng tric quan khdng gian, nhung
sinh vién phai st dung phan mém mot cach tich cuc cho
nhiém vu hoc tap ctia minh.

A

\i’i

Hinh 1. Vi du mot bai tap to hop khdi 3D diing trong nghién ctu

Chiing t6i da tién hanh nghién ctru phat trién k§ nang
khéng gian tai trvong Pai hoc Giao théng Van tai tir nam
2017, két qua nghién ctru ban dau cho thay tryc quan
khong gian la rat quan trong véi cac nganh ky thuéat [10].
Nhirng phéat hién nay dac biét phu hop cho cac nganh ky
thuéat xay dwng va co khi qua tao l1ap ban vé ky thuat va do
hoa. Trong hoc ky 1 ndm hoc 2019 dé gitp sinh vién dai
hoc phat trién cac k§ nang khéng gian, nhom tac gia da
thiét ké va thuc hién mot khda hoc dac biét két hop cac bai
giadng, phan nhém CT 40 sinh vién, CK 47 sinh vién vira hoc
tap trén 16p vlra hoc online. Tai liéu khéa hoc gom nhiéu
bai tap vdi cac chi dé nham phat trién céac kj nang khdng
gian 3D nhu tién hanh chuyén déi cac hinh 2D, hinh chiéu
truc do va vat thé 3D, hinh dung va v& mét cat ngang cla
vat thé xuyén. Khéa hoc duoc tién hanh théng qua méi
trvdng da phuong tién may tinh va dién thoai théng minh,
dwoc b6 sung bang tai liéu gido trinh Hinh hoa - vé& ky
thuat. Bai kiém tra truc quan khong gian két hop vé ky
thuat da duoc sir dung dé do lwdng kién thirc va k¥ nang
truc quan khoéng gian cla sinh vién va danh gia hiéu qua
cla khoa hoc. Ké&t thiic mai khda hoc céac sinh vién da cai
thién dang ké cac ky nang khong gian tryc quan cla ho.
Kiém tra danh gia theo qua trinh hoc tap, gilp phat trién
hiéu qua nang lyc ngudi hoc. K&t qud danh gia cac lan
tredc va sau déu cung cdp nhitng thong tin phan hoi dé
moi hoc sinh chl dong theo ddi qua trinh hoc tap. Voi
nhdm nghién cttu cé sy chénh l&ch diém trung binh & hai
nhdém sinh vién CT va CK & hai lan kiém tra danh gia: Nhdm
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CT téng tlr 5,34 1én 7,9. Nhdm CK tang tlr 5,73 1én 8,61. Két
qua nghién ctru chi ra rang kj ning khéng gian clia hoc
vién da duoc cai thién dang ké & ca hai nhém tién hanh
nghién ctu. D& lieu danh gia lay t
http://spability.cscvn.com:8080/moodle/index.php truy cap
lan cubi ngay 17/2/2020.

Hon nita, sy can thiép nay dugc phat hién cé tac dong
tét dén cac mon hoc ti€p theo clia chwong trinh dao tao,
nghia la c&c hoc sinh dat dugc cac ky nang trirc quan khong
gian va c6 kha nang (*ng dung tich cuc vao hoc tap nghién
clbu cac modn thudc chuyén mon.

10 1 7,9 i

6 - ®lan1

AN

Lan 2

Nhom CT Nhoém CK

Hinh 2. So sanh diém trung binh trong nghién ctu
3.3. K§ nang tric quan khéng gian 4D dai hoc ky thuat

Tuw duy trec quan khdng gian nhv mot cdng cu manh
mé cé tiém nang gidp sinh vién st dung cac thudc tinh cla
khong gian nhv mot phwong tién dé ciu trdc cac van dg,
dé tim cau tra 10i va trinh bay cac giai phap. Chlng ta co
thé sir dung nhiéu céach biéu dién dd hoa da phrong tién
hodc mé phdng 4D dé giai thich vé cdu trac, hoat dong va
chirc nang cta moi ddi twgng [11-12]. Qua nhan thirc,
thong tin khdng gian, ching ta cé thé phan tich tinh va
hi€u cac tinh chat dong clia cac doi twong va cac mai quan
hé gilta chung. Thach thiic chinh clia viéc day mé phéng la
nhirng khé khan ctia ngudi hoc trong viéc hinh dung ban
chét 4D clia két cau cong trinh va co cau co khi; hiéu su
twong tac gilra cac chi tiét va hoat dong cla co ciu theo
thoi gian.

M6 hinh 3D duoc mé phéng bang céach thiét ké cac rang
budc, diéu kién giéng véi nhitng gi trong thuc té cla san
pham. Trong khi dé, cong nghé mé phéng 4D dugc sl
dung dé thé hién chuyén dong, (rng xr trong thuc té cla
san pham sau khi thiét ké. Chuong trinh moé phdng sé xuat
ra cac két qua ma nho dé chiing ta cé thé tly chinh lai san
pham sao cho t6i vu nhat vé mat tham my, k§ thuat cling
nhu dé bén theo thoi gian. Can nghién ctru so sdnh danh
gia két qua thuc té véi két qua mod phdng dé co qui trinh
mo6 phong téi wu nhat. Budc ti€p can va mo phdéng 4D
thuong la &@ mic cao danh cho chuyén gia nén ddi véi ngay
ca céc sinh vién thanh thao cdc phan mém 3D cling chuva
thé mo6 phdng mot cach day du. D€ hinh dung sw bién d6i
clia n6 theo thoi gian (tw duy 4D) sinh vién phai dwgc trang
bi twong d6i day da cac kién thic chuyén mon. Theo tién
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trinh hoc, sinh vién hoan thién dan thiét k€ moé phéng hoan
thanh & nam cudi trwéc khi tot nghiép dai hoc, khi d6 ho da
c6 s hiéu biét tdng hop cac kién thirc thudc chuyén
nganh. Trong qua trinh thiét k&, xay dung mo hinh 4D, viéc
trao déi théng tin gitta cac budc, ngay tlr giai doan Ién y
twdng dén thiét ké chi tiét, cac kién thic chuyén mon déu
c6 thé tham gia truc tiép trén cung mot file co s& dir liéu.
Viéc nay giup cho cac Iinh vuc lién quan co thé tuvong tac
truc ti€p va déng bo, lam giam dang ké thoi gian thiét ke,
san pham dat chat lvgng cao. Cac phan mo phong dwoc
thiét ké riéng thich hgp cho cac chuyén nganh khac nhau
gitp sinh vién hiéu biét dang dan vé cac qua trinh hoat
ddng phtic tap ctla mot cdng trinh cau duong hay hé thdng
may méc. Do dé, viéc can thiét la 4p dung céac tai liéu
chuyén mon can thiét va phat trién ngudn lwc cho viéc san
xuét cac mé hinh 3D va 4D. Viéc phat trién cac tai nguyén
da phuwong tién c6 tinh gido duc lau dai va hiéu qua kinh té
cao, nhung diéu quan trong la sinh vién duoc gitp dé dé
tim hiéu cac quy trinh k§ thuat phtc tap. Néu cac mo hinh
nhu vay tré nén phd bién sinh vién sau khi tét nghiép sé
dam béao cé nang luc truc quan khéng gian va hiéu chuyén
moén mdt cach sau sac cé suy nghi 4D.

4, KET LUAN

Hau hét cac hoc sinh trung hoc va tham chi sau trung
hoc déu khong co6 co hoi phat trién di mirc d6 hiéu biét vé
trec quan khong gian. Sinh vién nganh k¥ thuéat thi€éu cac
k§ nang tric quan 3D va 4D trong khi n6 dong vai tro quan
trong trong khoa hoc hién dai. Ban chat phat trién cla céc
k{ nang khong gian tric quan cho thdy s can thiét phai
tap trung vao s phat trién nang lic nay trong nhiéu moén
hoc. Banh gia bwéc dau phat trién nang luc khdng gian clia
sinh vién sau khi ti€p can nhiéu hon véi cdc mo hinh 3D tai
khéa hoc Vé ky thuat tai trvong Dai hoc Giao théng Van tai
bang chuong trinh online rét tich cuc, tuy nhién can tiép
tuc danh gia trong thoi gian dai theo su thanh cong cla
sinh vién trong hoc tap tai méi trvong dai hoc. Nhitng hoat
déng tao diéu kién phat trién nhan thirc néi chung va hinh
dung 3D, 4D cho ngu&i hoc qua cac nhiém vu hoc tap la
mot phan cua chwong trinh giang day trung hoc va sau
trung hoc.
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