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NGHIEN CUU DANH GIA KHA NANG KHONG GIAN

CUA SINH VIEN KY THUAT

EVALUATION OF SPATIAL ABILITY IN ENGINEERING EDUCATION

TOM TAT

Muc dich clia bai bdo nay 1a nghién cu vé kha nang tu duy khong gian, dé
Xudt gidi phéap tang crong kha nang khong gian ctia sinh vién kj thuat nam thi
nhéat qua mon hoc vé ky thuat. Trén co s& nghién ctu kha nang khdng gian, hé
thdng bai luyén tap duoc thiét ké voi nhigu do kho khac nhau va dira Ién website
cho sinh vién nam thi nhat cta treong dai hoc ki thuat thyc hién. Két qua thu
duoc thdng qua bai kiém tra dAu khoa hoc va két thiic khda hoc da chi ra rang kj
nang hinh dung khong gian cla sinh vién da diroc cai thién tir diém 4,34 Ién
diém 6,61. Qua do gép phan nang cao két qua hoc tap mon vé ky thuat ndi riéng
va c&c mon hoc STEM ndi chung.

Tir khod: Kh& nang khong gian, vé kj thut, sinh vién.

ABSTRACT

The aim of this paper is to research spatial thinking, to propose solutions to
enhance the spatial ability of first year technical students through technical
drawing subjects. Based on the theories, the practices are designed with a
variety of difficulty levels and posted on the e-leaming website. The online-quiz
results show that students' visual spatial skills improved reasonably. This has
contributed to enhance the learming outcomes of technical drawing in particular
and STEM subjects in general.
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1. GIOI THIEU

Theo mot s6 nghién ctru trén thé gidi, tw duy khéng gian
can thiét cho nghién ctu va dién dat cac thong tin khoa hoc;
tw duy khdng gian cling gép phan quan trong giai quyét cac
van deé vé ky thuat, thiét k&, vat ly va toan hoc [1]. Tai Viét
Nam, chua c6 tac gia nao nghién ctru chuyén sau vé van dé
nay. Tuy nhién, viéc giang day & cac cap hoc phé théng cling
bat dau duoc thuc hién du chra dugc quan tam dang mic.
Cé thé noi phat trién kha nang khong gian cho nguoi hoc vé
tw duy khéng gian nén dugc bt budc déi vai sinh vién theo
hoc tai cac trvong k¥ thuat va cong nghé. Cac nghién ctru [2,
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3] cho thdy sinh vién c¢6 kha nang khong gian yéu dé gap khé
khan trong viéc tim hiéu cac khai niém co ban va trong hoc
tdp, nghién ctu dac biét 1a trong linh vic khoa hoc, cdng
nghé, ky thuat va toan hoc, goi tit 1a STEM (Science,
Technology, Engineering and Math).

Hién nay, hau hét céac truong dai hoc dang nd luc
nghién clru nang cao chat lwvgng cac chwong trinh dao tao
huéng dén dam bao cung cdp ngudn nhan lyc khoa hoc
cdng nghé chat lvgng cao dap tng sw doi héi cdia nén kinh
té. V6i sy xuat hién cda cac chuong trinh CAD (Computer
Aided Design) cung véi cach mang cdng nghiép 4.0 nhiéu
mo hinh san xudt da thay ddi nhanh chong. Nhiéu treong
dai hoc dang phai xem xét viéc gidm thoi gian dao tao
bang céch loai trir toan bd hodc mét phan ndi dung cac
mon hoc mang tinh ly thuyét triru twgng. Thoi lvgng dao
tao gidm nén can thiét c6 chuong trinh dao tao nang luc
khong gian hiéu qua, dam bao cung cdp cho sinh vién du
nang luc doc hiéu cac ban vé ky thuat cling nhv mét so ky
nang khéng gian khac can thiét cho hoc tap cac mon hoc
chuyén nganh. D& lam rd vai tro cla viéc phat trién kha
nang khdng gian doi véi viéc linh hdi cdc mon hoc STEM,
dudi day sé dé cap ngan gon t¢i mot s6 khai niém.

1.1. Kh& nang khéng gian

Cac tai liéu nghién cu néi chung chuva thdng nhat vé
thuat ngi, dinh nghta va y nghia ctia kha nang khéng gian
cling nhw cac ky nang, quy trinh va két qua nghién ctu.
Hon nita, cac nd lvc dé xac dinh va phan loai kha nang
khong gian lién quan chd yéu dén céc chi s6 tam ly va dac
biét 1a mdi quan hé gilta hiéu suat ctia cac thir nghiém duoc
nhiéu nha nghién ctru khac nhau coi la dac trvng cho cac ky
nang khéng gian [4].

O trong nwoc viéc nghién ctu vé kha nang khong gian
chua thue si drgc quan thm mot cach cé hé thong. Mot s6
it nghién ctru trong pham vi hep va di sau thé gi¢i mot
khoang céach Ién, thuc té chua cd nhiéu nha nghién ctu
chuyén sau vé kha nang khéng gian cting nhu hiéu ré duoc
cac thudc tinh clia kha nang khong gian. D€ tim ra phuong
hwéng cling nhw cach thic dé phét trién kha nang khong
gian cda cla sinh vién nam th nhat, tac gia da dwa trén cac
phéan tich va két qua nghién ctru ctia Uttal [5] cdng véi viéc
gidi quyét nhiéu van dé chuyén mon trong thuc té giang
day mon hoc hinh hoa vé ky thuat. Théng qua viéc nghién
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clru ¢6 chon loc cAc tai liéu trén thé gidi tac gia dua ra mot
s0 khai niém vé kha ndng khong gian dé c6 si théng nhat
nhét dinh trong nghién ctu.

Kha nang khoéng gian (spatial ability) la kha nang st
dung théng tin phi ngén ngl* hodc sy khac biét ca nhan
trong viéc thuc hién cac bai kiém tra khdng gian; kha nang
tao ra, duy tri va van dung hinh anh triru tuvgng.

Tu duy khéng gian (spatial thinking) Ia hinh thic hoat
déng & mikc cao nhu phan tich, so sanh, danh gia, téng hop
cla trung wong than kinh tac déng dén cac d6i tuong
khéng gian.

Cac nghién ctru vé tv duy cho thay cach thitc chinh dé
hé than kinh ghi nhé mét déi tuong la tac dong lap lai
nhiéu Ian clia doi tveng va mirc d6 cao hon la kha nang bé
sung cac phan con thiéu cha déi twong bang cach tim
trong sv ghi nhé clia hé than kinh cac bo phan thudc cac
déi twgng khac nhau nhung c6 cac diém tuong tw véi cac
b6 phan duoc xem xét (phrong phap so sanh, chon lya). Dé
thuc hién hoat dong nay, hé than kinh phai tim trong tri
nhé, phai thuc hién nhiéu cac thao tac nhuw phan tich, so
sanh, danh gia, tong hop, c6 nghia la hé than kinh phai tw
duy. Nhitng phan tich nay cho chdng ta thdy hoat dong tu
duy néi chung va tv duy khdng gian la hoat dong phtrc tap
cla trung vong than kinh.

1.2. Cac thudc tinh ctila kha nang khéng gian

Khd nang khéng gian tap hop béi nhiéu thudc tinh
nhwng trong hau hét cac nghién cttru déu xac dinh hai
thanh phan chinh lién quan dén nhau: dé la hinh dung
khéng gian (spatial visualization) va quan hé khdéng gian
(spatial relations).

Hinh dung khéng gian - kha nang twéng tugng suw
quay vong clia cac vat thé, gap lai va md ra cac mau phang
va su thay doi tvong déi clia vi tri cac vat thé trong khong
gian; kha nang tinh than dé thao tac, uén, xoan, hoic ddi
xrng cac doi twong quan sat.

Quan hé khoéng gian - kha nang xac dinh méi quan hé
gitra cac kich thich khac nhau khong gian va s hiéu biét vé
si sap xép clia cac thanh phan trong mé hinh quan sét.

Gan day mot s6 nghién ctru dé cap dén mot thanh phan
khac clia khd nang khéng gian la kha nang khéng gian
ddng (dynamic spatial ability), day la kh& nang xt ly cac
yéu td di chuyén va chuyén dong tuong doi.

2. NANG CAO KHA NANG KHONG GIAN THONG QUA
DAO TAO

Kha nang khdng gian bao gém nhiéu thudc tinh va c6
rat nhiéu yéu to c6 thé anh hwang tich cwc dén kha nang
khong gian. Cac nghién ctru trude da chi ra rang kha nang
khong gian cé thé dugc cai thién thong qua dao tao [6]. Ky
nang khong gian cling nhw nhiéu kj nang khac ctia con
nguoi can dugc qguan tam sém & l¢ra tudi nha tredng. Kinh
nghiém véi do choi, am nhac, s& thich vé phac hoa, choi cac
tro choi may tinh 3D... dwdng nhu cé anh hudng dang ké,
khong chi tac dong Ién tri twdng trong, ma con vé viéc ap

dung tri twéng twong cho kha nang khéng gian. Sy cai
thién khd nang hinh dung khéng gian cta sinh vién k§
thuat sé la mot lgi thé quan trong vi né anh huéng dén
cdng viéc va thanh céng trong hoc tap. Cac tac gia chira
rang c6 nhitng anh hudng bam sinh, yéu té di truyén, sinh
haoc... [7] nhung kinh nghiém va cac yéu t6 moi truong cé
thé déng gop nhiéu nhat cho sw phat trién clia nang luc
con nguai trong linh vuc nay.

Sinh vién cac nganh k¥ thuat, cdng nghé tai nhiéu nuéc
trén thé gi¢i déu phai tham gia va hoan thanh khéa hoc
hinh hoa, vé k¥ thuat hay dé hoa k§ thuat trong nhitng nam
dau tién & bac hoc dai hoc. Céc loai hoat dong dé cai thién
kha nang khong gian rat giéng voéi nhitng gi dang dwgc sk
dung trong giadng day vé k¥ thuat. Dong thoi, khéa hoc
Hinh hoa - V& ky thuét cling gilp sinh vién rén luyén va
phat trién kha nang tv duy khdng gian théng qua céac hoat
dong hoc tap [8, 9].

Hién nay phuong phéap dao tao ki nang khdng gian qua
moén hoc Hinh hoa - V& ky thuat st dung ba hinh thirc sau:

+ Phuong phap truyén théng: Cac ndi dung trong ban
phéac thao tay néu bat vai tro clia do hoa ki thuat trong quy
trinh thiét ké ky thuat va do d6 n6 thuong thic day dong
lvc hoc tap cua sinh vién. RG rang la viéc hoc céc kién thic
do hoa trong nam hoc dau tién la can thiét doi véi sinh vién
vi ho thiéu ki nang khdng gian. Cac k§ nang vé va vé phac
la cdng cu gilp cho sy phat trién ctia ky nang khdng gian
va lam phong phu thém céc kha nang khéng gian, hon nira
lich st dao tao da chirng minh day la mot phuwong tién hitu
ich dé nang cao nang lic twdng twgng va sw sang tao [10].

+ Phuong phap truyén théng két hgp cac phan mém
3D: Khi ¢6 s xudt hién clia cac cdng cu phan mém 3D, ndi
dung ctia khéa hoc duoc thiét ké bao gdm hai phan: Phan 1
dva trén phuong phap truyén théng vé ki thuat st dung
bat chi va gidy vé dung hinh chiéu thdng géc, hinh chiéu
truc do, méat cat; Phan 2 sir dung phan mém 3D dung khéi
vat thé, giao clia khéi.. K§ nang hinh dung khong gian
cling ¢6 duwoc cai thién dang ké dac biét la cac sinh vién co
kha nang khong gian yéu [11].

Si phat trién cdia cac cong nghé may tinh mai nhi mo
phong, hoat hinh, mé hinh 4o va tao mau nhanh chéng da
duoc nghién ciru nhu 1a mot phuong tién ¢ thé dé ho tro
tw duy khéng gian va tang cuong kha nang khdng gian. Tuy
nhién mirc d6 hiéu qua so véi giang day truyén théng van
can duoc ki€ém ching. Cac hinh anh déng thuc sv ¢é gia tri
triec quan vugt trdi so voi do hoa tinh, nhung mot s6 nha
nghién ctru thay rang anh hudng ctia hinh anh déng khdng
phai ltc nao cling c6 ich [12] va [13]. Cac md hinh 3D nhigu
c6 thé dan dén qua tai vé mat nhan thirc.

+ C&c modi trvong ao: Cac moi truong thuc t€ 4o VR
(Virtual Reality) va (’ng dung ctia né vao cac mon hoc thiét ké
va do hoa ky thuat da cai thién kha nang clia hau hét sinh
vién dé hinh dung cac d6i tvong 3D thanh céng hon. biéu
nay chi ra rang md hinh VR 1a cong cu hitu ich va day hira
hen dé cai thién viéc hoc tap va dong luc hoc vién [14]. Hién
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nay nhiéu nghién cttu dwgc quan tam dac biét dé kham pha
cac cach huan luyén cac kj nang khéng gian théng qua moéi
tredng o 3D trong phong thi nghiém hinh anh [15]. Tuy
nhién, moi tredng 4o VR con chua dwge (¢’ng dung réng réi
trong giang day clia tredng dai hoc tai Viét Nam.

3. XAY DUNG HE THONG BAI TAP NANG CAO NANG LUC
KHONG GIAN

Dé danh gia kha nang khong gian lién quan dén viéc do
lvdng cac kha nang khéng gian, chdng ta can c6 nhiéu bai
kiém tra vé kha nang khong gian dang tin cay. Cac bai kiém
tra nay phai dya trén day du cac thudc tinh khdng gian:
hinh dung khdng gian, dinh huéng khéng gian, quan hé
khong gian... Hé thGng bai tap trong nghién ctru nay dugc
dua ra vai muc dich chinh la dé luyén tap phat trién kha
nang khéng gian cda sinh vién ky thuat nam th* nhat dong
thoi cling gop phan tich cuc va viéc danh gia cac kj nang
khéng gian. V&i muc dich céi thién cac ky nang khéng gian,
cach tiép can duwoc ap dung thdng qua cac khda hoc do
hoa k¥ thuat bao gom cac néi dung truyén théng (ban vé
phéc, hinh chiéu thdng géc, hinh chiéu phéi canh, mat cét,
hinh chiéu phu), két hop véi cac cac mo hinh truc quan 3D
dwoc xay dung chd yéu bang cdng cu CAD.

Hé thong bai tap gom: Loai thit nhat vé hinh dung hinh
dang kich thudc clia cac vat thé 3D nhu mai lién hé gitra
hinh phang d&c trung 2D va 3D dwoc minh hoa trong hinh
1; méi lién hé gitra vat thé 3D véi hinh chiéu thing goc
dwoc biéu dién trong hinh 2.
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Hinh 2. Hinh chiéu thing géc khdi co ban

Loai bai tap thi hai 1a bai tap quay, d6i xing, ct, gap dé
tang cwong kha nang xac dinh méi quan hé gitra cac dac
diém hinh anh khéng gian khac nhau va ting cuwong su
hiéu biét vé sy sap xép, thay ddi clia cac thanh phan trong
mo hinh quan sat. Bai tap dwoc xay dwng véi cac mirc do
khé khac nhau do goc quay va do phtc tap cla vat thé.
Ngudi hoc phai hinh dung s thay d6i hinh anh cuia vat thé
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3D khi quay dén cac vi tri khac nhau theo cac truc khac
nhau nhu moét sé vi du & hinh 3.

.
>
&
H

Vat
thé
3D

Quay 45°
quanh
théing
dimng

Quay 30" tryc
ndm ngang

E

Hinh chidu
théng géc

RO
P | r i
DD

Hinh 3. Hinh &nh clia vat thé 3D theo gdc quay va truc quay khac nhau
4. KET QUA NGHIEN CU'U VA THAO LUAN

Pé tim hiéu mitc dd cai thién kha nang khéng gian, 63
sinh vién trong khéa hoc Hinh hoa - V& k¥ thuat da tham
gia vao nghién ctru. Nhirng sinh vién nay hoc nam th(* nhat
nganh ky thuat co khi va cong trinh, Truong Bai hoc Giao
thong Van tai. N6i dung khda hoc bao goém céc tiéu chuan
dod hoa ky thuat va thyc hanh théng thuvong theo phuong
phéap truyén théng. Sinh vién dugc yéu cau thyc hién cac
bai tap phat trién kha nang hinh dung khéng gian.

Sinh vién tham gia khéa hoc duwoc yéu cau lam mot bai
kiém tra dau khéa. Hinh 4 thé hién phé diém trich xuat tl
co s& dit lieu clia cac bai kiém tra trdc nghiém nay trén khoa
hoc truc tuyén. Trong do truc hoanh biéu dién cac khoang
diém (Grade) con truc tung chi sd lwgng sinh vién twong
(ing dat khoang diém dé (Participants).
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Hinh 4. PhG diém bai kiém tra trudc - Diém trung binh 4,34

Bi€u dd hinh 4 cho thay, vé tong thé né c6 dang phan
b6 Poison véi xac sudt diém trung binh & mic cao nhét va
giam & khu vyc diém rat thap hay rat cao. Biéu nay thé hién
ngan hang cau hoi da dang va phu hop. Sau bai ki€ém tra
dau vao, sinh vién duoc dua vao chuong trinh dao tao tu
duy khodng gian. Trong suét khéa hoc 12 tuan, sinh vién
duwoc lam nhiéu bai luyén tap voi hai loai co ban vira gidi
thiéu phan 3.



SCIENCE TECHNOLOGY

Sau khi két thac khoéa huén luyén, sinh vién thuc hién
bai kiém tra sau vai két qua thé hién & hinh 5. Két qua diém
cho thdy nhém sinh vién co6 su cai thién vé kha nang khéng
gian. Diém chu y 1a s6 sinh vién dat tir diém 8 trd 1én |a 18
sinh vién trén tong s6 62 sinh vién thuc hién, chiém 29,03%.
Nghia la nhém nay cé dugc phé diém dat méc ddé mong
mudn cla chuwong trinh la da s6 cac sinh vién tham gia
khéa hoc virgt qua diém ky vong la 6 diém.
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Hinh 5. PhG diém cda lan kiém trasau - Diém trung binh 6,61

Cac két qua trén khang dinh hiéu qua vuot trdi vé mat
diém s6 & nguai hoc khi k§ nang hinh dung khong gian va
tu duy khong gian ctia ho dwgc rén luyén. Két qua cac bai
kiém tra rd rang chi ra la cac bai tap truc quan trong
chuong trinh déa cai thién kha nang tv duy khéng gian cla
sinh vién mot cach ro rét.
5. KETLUAN

Nghién clru cho thay kha nang khéng gian gdm nhiéu
thudc tinh va bi tAc déng béi nhiéu yéu t6. Kha nang khong
gian rdt quan trong trong linh vic ky thuat va co6 thé duoc
cai thién théng qua céac hoat ddéng hoc tap thich hop. Hé
thong bai tap duoc thiét ké theo cac mirc dd dé phu hop
voi nhiéu déi tvong. Viéc ('ng dung cong nghé théng tin
gilp sinh vién c6 thé tiép can tai liéu hoc tap cling nhu tién
hanh luyén tap thuong xuyén. Két qua nghién clru chi ra
rang k§ nang khong gian cda hoc vién da duoc cai thién
dang ké.
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