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TOM TAT

Viéc linh hoi khai niém va cong thec tinh dién tich xung quanh hinh lang tru doi hoi hoc sinh
(HS) huy dong néng luc tur duy khéng gian, dac biét trong nhiém vy chuyén doi giira biéu dién ba
chiéu va hinh trdi phdng hai chiéu. Mdc du hiéu qua cuia thao tac vdt Ii trong day hoc hinh hoc da
dwoc ghi nhdn, co ché nhan thizc két néi thao tac hanh vi véi kién tqo tri thirc vdn chuea diroc 1am rd.
Véan dung mo hinh hoc tdp trdai nghiém cua Kolb (2015), khung tw duy khong gian cua Susilawati va
cong sir (2017) va Fujita va céng si (2020), nghién cizu ndy kham pha tién trinh boi dudng tir duy
khong gian trong day hoc dién tich xung quanh hinh ling tru dirng tam giac lép 7 véi 35 HS. Két
qua cho thdy thao tac vat Ii don thuan khong dan d@én ti kién tqo tri thize; chinh xung dot nhan thic
c6 chu dich bugc HS tai cdu trac hiéu biét tir quan sat cam tinh sang nhdn dién ban chat hinh hoc.

Tir khéa: xung dot nhan thac; hoc tap trai nghiém; gido duc todn hoc; dién tich xung quanh;
tu duy khong gian; truc quan hoa

1. Giéi thieu

Tu duy khong gian déng vai trd nén tang trong viéc hiéu va giai quyét cac van dé hinh
hoc (Lavicza et al., 2023). Tuy nhién, HS thuong gap nhiéu kho khan khi d6i mit véi nhiém
vu chuyén dbi giita khong gian ba chiéu (3D) va hai chiéu (2D). Pittalis va Christou (2010)
khang dinh nhan biét va thiét 1ap hinh trai phang 1a mot yéu cau nhan thtc phic tap, noi HS
thuong that bai trong viéc thao tac tri 6c dé phan ra khi lang tru va xac dinh vi tri tuong d6i
ctia cac mat trén gidy. Bong thuan véi quan diém nay, nghién ciu cua Sudirman et al. (2023)
cho thay HS ldng tang khi dich chuyén biéu dién gitra 3D va 2D; nguyén nhan cét I18i xuat
phét tir cac chudéng ngai vé mat biéu dién, cau truc khong gian va do ludng.

Cite this article as: Le, T. T., Le, T. B. T. T., Pham, T. D., & Vo, T. X. H. (2026). Fostering students’ spatial
thinking in grade 7 through the teaching of lateral surface area within an experiential learning framework:
A case study. Ho Chi Minh City University of Education Journal of Science, 23(7), 1652-1663.
https://doi.org/10.54607/hcmue.js.23.7.5668(2026)
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Théach thirc nay biéu hién rd trong day hoc dién tich xung quanh (DTXQ) hinh ling tru
& giai doan dau. Bé tinh DTXQ, HS phai thuc hién mét chudi thao tac phtc hop: trai phang
khéi 3D, nhan dién méi quan hé do ludng gitra cac yéu tb trén hinh trai 2D, va khéi quat hoa
thanh cong thirc. Chinh chudi thao tac nay 1a ngudn gdc caa nhiéu kho khin & HS ma Aziiza
va Juandi (2021) goi la cac chudng ngai, va phan chiing thanh ba nhém: ban thé (khéng nhan
dién duoc thanh phan hinh), nhan thic (thudc céng thie nhung khong hiéu ban chat), va
gido khoa (thiéu trai nghiém thao tac md hinh). Chiphambo va Mtsi (2021) b6 sung cac 13i
nhu nham 13n thuoc tinh 2D-3D, hoac 1n 16n giia tinh chu vi, dién tich, thé tich. Nhiing 16
nay phan anh sy thiéu hiéu biét khai niém vé mdi quan hé giira hinh trai phang va hinh khdi.

Dé giai quyét van dé nay, Ii thuyét hoc tap trai nghiém cua Kolb (2015) cung cip mot
khung thiét ké to chac day hoc phi hop nhim té chiic cac hoat dong thao tac vat li c6 cha
dich. Hoc tap trai nghiém cua Kolb (2015), véi quan diém cét 18i cho rang hoc tap la qué
trinh tri thirc duoc kién tao thdng qua su chuyén hoa kinh nghiém, thé hién qua chu trinh 4
pha lién hoan: Kinh nghiém cu thé — Quan sat phan hoi — Khai quat hoa — Thir nghiém tich
cuc. Tai Viét Nam, nhiéu nghién ctru da chang minh hiéu qua caa md hinh nay trong viéc
gilp HS THCS hinh thanh khéi niém, 1ap rap mé hinh va kham phé cong thac hay tinh chat
trong hinh hoc (Le & Nguyen, 2024; Nguyen & Trinh, 2021; Nguyen et al., 2023; Phan &
Trinh, 2024; Tang & Pham, 2020; Tang et al., 2021). C4c nghién ctru trudc chu yéu bao céo
hiéu qua cua tinh truc quan, chua 1am rd co ché kich hoat xung dot nhan thirc gitip HS vurot
qua chuéng ngai biéu dién khi trai phang hinh khéi, va su két ndi caa ching véi tu duy khong
gian. Trong bi canh do, nghién ciru ndy khdm pha hiéu qua cua hoc tap theo quan diém trai
nghiém cua Kolb trong viéc bdi dudng tu duy khong gian trong day hoc ndi dung DTXQ
hinh lang tru dang tam giac ¢ l6p 7. Cau hoi nghién cau: “Tw duy khong gian cua HS lop 7
dwoc boi dwdng nhw thé ndo qua cac pha cua tién trinh hoc tdp trdi nghiém, dac biét trong
nhiém vu chuyén déi giiza biéu dién 3D cuia hinh lang tru va hinh trdi phang 2D?”

Tu duy Hoc lap
khéng trai
gian nghiém

Van aé
nghién
ci'u

Hinh 1. Xdc dinh vdn dé nghién cizu
2. Khung khai niém va phwong phap nghién ciu
2.1. Khung khai niém tw duy khong gian trong hoc tap trai nghiém
Tu duy khong gian dong vai trd nén tang trong viéc hiéu va giai quyét cac van dé hinh
hoc. Trong Ii thuyét da tri tu¢, Gardner (1983) xem n6 1a mot dang tri tué doc 1ap, thé hién
qua nang luc tri giac, bién d6i va suy luan vé cac ddi twong va quan hé trong khong gian.
Trong hinh hoc, tu duy khong gian dwoc cu thé ha qua ba qua trinh: hinh dung, xay dung
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bang cong cu va suy luan (Duval, 1998; Lavicza et al., 2023). Hinh dung duoc hiéu nhu mét
chién luoc khdam pha céc tinh hudng phuc tap (Duval, 1998), va la nén tang cho viéc xay
ding va thao tac céc biéu dién tinh than vé di twong trong khong gian (Lavicza et al., 2023).
Pittalis va Christou (2013), trong nghién ctru vé ma hoa va giai ma céc biéu dién hinh khéi
3D, chi ra rang qua trinh nay doi hoi hai nang lyc then chét 12 nhan dién tinh chit va so sanh
cac hinh khéi 3D; va thao tac linh hoat giita cac md hinh biéu dién khac nhau caa hinh khéi.

T chirc day hoc bdi dudng tu duy khong gian, nghién ciru ndy Idy mé hinh hoc tap
trai nghiém cua Kolb (2015) 1am khung té chac day hoc bao trim. Theo Kolb (2015), tri
thire duoc kién tao thdng qua chu trinh 4 pha. Mai pha trong chu trinh nay tao ra mét béi
canh hoc tap khac nhau, dat ra cac yéu cAu nhan thtrc khac nhau ddi voi tu duy khong gian
ciia HS. Dé phan tich cu thé nhitng gi xay ra bén trong timg pha d6 & cip d6 nhan thuc,
nghién ciu ndy két hop céc nghién ctru cua (Kondo et al., 2014; Fujita et al., 2020; Susilawati
et al., 2017), ma chdng tdi s& trinh bay lan luot dudi day.

Duya trén md hinh van Hiele (1999) théng qua cong trinh cua Gutiérrez (1992), va ké
thira hai chiéu phan tich do Pittalis va Christou (2013) dé xuat, Kondo va cong su (2014)
xay dung khung nim mirc d6 tu duy hinh hoc 3D. O mirc 1, tu duy cua HS bi chi phéi hoan
toan bai biéu dién 2D, khdng cd suy luan tinh chat hay thao tac hinh ndo. O mac 2a, HS bét
dau sir dyng tinh chit 3D nhung chua thyuc hién thao tac hinh. O mirc 2b, HS vira diing tinh
chat 3D vira thao tac hinh, nhung cé hai déu chwa phu hop. O muc 2¢, HS thao tac hinh mot
cach phu hop song suy luan tinh chét van sai, dan dén két qua khéng chinh xéac. O muc 3,
HS sir dung ca suy luan tinh chét 1an thao tac hinh mot cach phi hop va dat két qua dung.

Ké thira cac nghién ctu da co (Pittalis & Christou, 2013; Kondo et al., 2014; Battista
et al., 2018), nhdm tac gia Fujita va cong su (2020) xac dinh 2 ki nang tu duy khong gian
cot 16i gitp hoc sinh giai bai toan hinh khéng gian qua hinh vé& 2D. Nén tang Ii luan cua hai
ki ning nay co thé truy nguoc vé Gutiérrez (1996), nguoi dinh nghia hinh dung trong toan
hoc 1 hoat dong dua trén viéc sir dung cac yéu té truc quan hoac khong gian, du 1a tinh than
hay vat i, nham giai quyét vin dé hodc chang minh cac tinh chat. Ki nang thir nhat 13 hinh
dung khéng gian (Spatial Visualisation, SV), hay ki nang ma hoa, 1a qua trinh thao tac tinh
than trén hinh anh caa cac hinh khdi, bao gdm xoay hinh, bién d6i biéu dién sang dang khéc,
dinh hudng lai, v& hinh trai phiang va thém cac dudng phu trg. Ki ning thir hai 1a suy luan
phan tich khéng gian dua trén tinh chat (Property-based Spatial Analytic reasoning, PSA),
hay ki ning giai m4, 1a qua trinh dién giai cac yéu té cau truc cua hinh khéi va phan ra dbi
tuogng thanh céc thanh phan dya trén tinh chat hinh hoc dé suy luan va ra quyét dinh. Ngoai
hai ki ning trén, Fujita va cong su (2020) nhan manh vai trd cua kién thirc chuyén biét vé
hinh hoc (domain-specific knowledge, DSK), nhitng hiéu biét vé tinh chit va quan hé, chang
han nhu cac mat bén cua hinh lang tru dang 14 hinh chir nhat hay chiéu dai hinh chix nhat 16n
sau khi trai phang bang chu vi day. Thiéu DSK pht hop, ca SV 1an PSA déu c6 thé bi chi
phdi bai hinh thirc bé ngoai cua biéu dién, tic 1a cach hinh thirc bé ngoai d& danh lira cua
HS, din dén sai 1am ngay ca khi cac em da huy dong ca hai ki nang.
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Can nhan manh hai khung nay khong hoat dong doc 1ap ma bo trg cho nhau: khung
nam muc do cua Kondo va cong su (2014) dong vai tro mo ta, cho phép xac dinh vi tri tu
duy khéng gian cua HS tai tirng thoi diém trong qué trinh hoc; trong khi ba thanh phan SV,
PSA va DSK cua Fujita va cong su (2020) dong vai tro giai thich 16 co ché nhan thic bén
trong dan dén su chuyén dich gitra cac mirc d6. Noi cach khac, mdi mirc trong thang Kondo
va cong su (2014) thuc chat 12 biéu hién bé ngoai caa mot cau hinh phdi hop cu thé gitra SV,
PSA va DSK. Hiéu duoc ciu hinh d6 méi cho phép GV can thiép ding chd dé thuc day su
chuyén dich 1én mirc cao hon. Cu thé, mai muc phan anh mét cdu hinh khéac nhau trong cach
HS phéi hop ba thanh phan nay: mic 1 twong ng véi trang thai ca SV 1an PSA déu bi chi
phdi bai hinh thirc tryc quan bé ngoai do thiéu DSK; mirc 2a phan anh trang thai HS bit dau
huy dong PSA ¢ muc so khai nhung chua thuc hién thao tac hinh, tirc SV chua duoc kich
hoat; muc 2b 13 khi ca SV 1an PSA déu duoc huy dong nhung chua ph hop do DSK chua
da; muc 2¢ 1a khi SV dugc thuc hién dung nhung PSA van bi chi phéi bai DSK khong day
du, dan dén két qua sai; mirc 3 turong ng Voi trang thai SV, PSA va DSK duoc phéi hop day
da va ding din. M6 hinh hoc tap trai nghiém cua Kolb (2015), tao diéu kién cho thao tac vat
Ii kich hoat SV va tao ra xung dot nhan thirc ¢ kiém soat dé thuc day PSA va DSK.

Cau hoi dit ra 1a: diéu kién nao thac day chuyén dich tir mac 1 18n mic cao hon?
Tessema va cong su (2024) cung cap bang chang rang thao tac truc tiép voi vat thé thuc co
hiéu qua c6 ¥ nghia, khung phan tich cua Fujita va cong su (2020), chién lugc nay tao diéu
kién dé HS huy dong ddng thoi SV va PSA trong bdi canh tuong tac truc tiép vai vat thé
thuc, tir d6 thic day su kién tao DSK. Tuy nhién, hiéu qua nay khong tu dong xay ra:
Susilawati va cong su (2017), dua trén Ii thuyét hoc tap cua Piaget, chi ra rang thao tac vat
Ii chi dén dén kién tao tri thirc khi né tao ra xung dot nhan thic, tic 1a khi thong tin thu dwoc
tir trai nghiém thuc té mau thudn véi cau trdc nhan thic hién cé caa HS, tao ra trang thai mat
can bang budc HS tai cu trac tu duy dé dat trang thai can bing méi & mic cao hon. Trong
béi canh tu duy khong gian, xung dot ndy xay ra cu thé khi HS huy dong SV dé thao tac trén
hinh khéi nhung thiéu DSK can thiét, khién thao tac d6 bi chi phdi bai hinh thic truc quan
bé ngoai, biéu hién dién hinh cia muc 2b trong khung Kondo va cong su (2014), khi HS vira
str dung tinh chat 3D vira thyuc hién thao tac hinh nhung ca hai déu chwa phu hop. Két qua l1a
san pham tao ra mau thuan vai cac tinh chit hinh hoc ma PSA can nhan dién. Quan trong
hon, Susilawati va cong su (2017) nhan manh xung dét nhan thic khong tu dong dan dén
kién tao tri thirc ma can cd su hd tro ¢d cha dich tir GV dé qué trinh tai can bang dién ra hiéu
qua. Pay chinh 1a vai trd then chdt cia viéc té chic tinh hudng day hoc khong chi tao ra
xung d6t ma con kiém soat mic d6 va cung cip hd tro phi hop dé xung dot dé tré thanh
dong luc bdi dudng tu duy khong gian.

Nghién ctu nay van dung chu trinh Kolb (2015) duoc b sung pha khéi dong theo
Tuyen (2018), trong d6 mdi pha dugc thiét ké dé kich hoat ¢ cha dich tirng thanh phan tu
duy khéng gian theo khung caa Fujita va cong su (2020), cu thé nhu sau:

a) Pha khoi dong kich hoat DSK nén tang vé hinh lang try, tao co sé dong hoa théng tin & cac
pha sau thay vi dé nhan thic bi chi phdi bai hinh thire truc quan bé ngoai. Thiéu pha nay, HS c6 xu
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huéng dimng & muc 1 (Kondo et al., 2014); nguoc lai, DSK duoc kich hoat tao tién d& dé HS dat mirc
2a khi budc vao pha tiép theo.

b) Pha trai nghiém cu thé kich hoat chii yéu SV thong qua thao tac vat Ii truc tiép vai hinh khéi,
diéu kién ma Tessema va cong su (2024) xac nhan khong thé thay thé bang quan sat hinh tinh. Khi
DSK chura dii, SV tai day van bi chi phéi bai hinh thirc truc quan, biéu hién ¢ mirc 2b.

¢) Pha quan sét va phan anh tao xung dét nhan thirc ¢é chu dich, kich hoat PSA. San phim & muc
2b mau thuan véi yéu ciu nhiém vu tao trang thai mat can bang (Susilawati et al., 2017); HS budc
phai huy dong PSA dé tai dién giai cau tric hinh hoc, tao diéu kién chuyén dich 1én muc 2¢ hoic
muc 3. O cuong d6 xung dot trung binh, hd trg ¢6 cha dich tir GV 1a diéu kién can dé qué trinh tai
can bang dién ra hiéu qua, can ct Ii thuyét cho vai trd can thiép su pham tai pha nay.

d) Pha khéi quat héa va triru tugng hoa 12 thoi diém DSK méi duoc hé thong héa: két qua phdi
hop SV va PSA chuyén héa thanh tri thic tong quét, tuong tng muc 3, ba thanh phan phéi hop day
du, khong con phu thudc vat thé cu thé.

e) Pha thir nghiém tich cuc kiém chimg do bén viing cua DSK trong tinh huéng méi, vi ning luc
hinh dung khéng gian can duoc cing ¢ qua thue hanh dinh hudng chtr khdng hinh thanh ty nhién
(Susilawati et al., 2017). Mirc do phdi hop SV, PSA, DSK quyét dinh chién luoc giai quyét van dé:
HS & mirc 2b, 2¢ 1é thugc mot ki ning don 1é hozc bi chi phdi bai hinh thirc truc quan, trong khi HS
& muc 3 phdi hop linh hoat ca ba thanh phan.

T6m lai, khung khai niém cua nghién ctru nay duoc xay dung theo cau tric ba tang.
Tang thir nhat 1a mé hinh hoc tap trai nghiém Kolb (2015) bé sung pha khoi dong theo Tuyen
(2018), dong vai trd khung t6 chirc day hoc bao tram, quy dinh trinh tu va ban chat caa tirng
pha hoat dong. Tang thir hai 1a khung nim mtrc d6 tu duy hinh hoc 3D cua Kondo va cong
sur (2014) két hop véi ba thanh phan SV, PSA, DSK cua Fujita va cong su (2020), dong vai
trd cong cu phan tich nhan thirc, cho phép mé ta va giai thich cac biéu hién tu duy khong
gian cua HS tai ting pha. Tang tha ba 1a co ché xung d6t nhan thirc cua Susilawati va cong
su (2017), dong vai tro giai thich dong luc chuyén dich giita cac muc tu duy, dic biét 12 vai
trd hd tro tir GV. Khung tich hop nay vira 1a co sé thiét ké tién trinh day hoc vira 1a cong cu
phan tich dir liéu thuc nghiém trong nghién ctu nay.
2.2. Phwong phdp nghién curu

Thiét ké nghién ciu: nghién ciru nay duoc thuc hién theo mé hinh nghién ctu truong
hop két hop véi phuong phap thiét ké can thigp gido duc. Viéc sir dung thiét ké nay cho phép
tinh chinh cac diéu kién su pham nham dam bao tinh tuan tu cua chu trinh Kolb, tir d6 tra
loi cau hoi nghién ctru 1 vé biéu hién tu duy khong gian ciia HS qua timg pha. Bng thoi,
phuong phap nghién ctru truong hop gidp phan tich sau sic qua trinh nhan thic caa HS khi
tuong tic véi vat that, qua d6 ddi chiéu hanh vi thyuc té (phan tich hau nghiém) véi cac gia
thuyét su pham ban dau (phan tich tién nghiém) dé 1am rd qua trinh ty kién tao cong thirc va
chién lugc giai quyét van dé caa cac em, tra loi cau hoi nghién cau 2 vé cac diéu kién su
pham hd tro HS vuot qua chudng ngai chuyén dbi biéu dién khong gian tir 3D sang 2D.

Dbi tugng va bdi canh nghién ciu: Nghién ciu duoc trién khai tai 16p 7A3, truong
Trung hoc Thuc hanh Sai Gon. Lop gom 35 HS, 1am viéc theo 7 nhdm. Thoi diém thuc
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nghiém dién ra sau khi HS da hoan thanh viéc hoc khai niém hinh ling tru dang tam giéc,
tie 1a dd c6 DSK nén tang can thiét dé budc vao chu trinh hoc tap trai nghiém. Dix liéu duoc
thu thap bao gdm mé hinh gidy do cac nhdm tao ra, 28 phiéu hoc tap cua 7 nhém, va dit liéu
ghi &m va quan sat truc tiép tién trinh thao luan trong suét tién trinh.

Nghién ctru &p dung phuong phap phan tich dinh tinh. D liéu dinh tinh tir bang ghi
am, san pham va phiéu hoc tap duoc phan tich va ma héa tha cdng theo tiéu chi phan loai
riéng cho ting pha, nham ddi chiéu su khac biét gitra cac chién lugc du kién va hanh vi thuc
té. Tiéu chi ma héa duoc xay dung dua trén khung khéi niém tu duy khong gian trong hoc
tap trai nghiém, cu thé nhu sau:

a) Dir ligu trong pha trai nghiém cu thé dwoc ma héa theo hai muc: (i) v& ding hinh biéu dién
khéng gian 3D; (ii) chi v& hinh dang quan sat bén ngoai bang nét lién. Ngoai ra, cach cac nhém chon
khai trién khi trai phang (tam giac hay mat chix nhat) ciing dugc ghi nhan.

b) Dit liéu trong pha quan sat va phan 4nh dugc ma hda theo hai muc: (i) nhan ra mau thuan giira
san pham trai phang va yéu cau cia phiéu hoc tap; (ii) can GV hd trg. Két qua bai tap ghép ndi sau
khi thir nghiém lai cach cit dugc ghi nhan bé sung.

c¢) Dit liéu trong pha khai quat hda va triru tugng dugc ma hoéa theo ba muc: (i) Str dung ki hiéu
dai s6; (ii) Str dung thuat ngir toan hoc bang chix; (iii) Két hop ca hai hinh thuc.

d) Dir ligu trong pha thir nghiém tich cuc duoc ma hoa theo ba chién lugc: (i) Po ting canh riéng
1& (4 1an do); (ii) Do dua trén phong doan cam tinh rang day 1a tam giac can (3 1an do); (iii) Po truc
tiép chu vi va chiéu cao (2 lan do).

3.  Kétquavathao luan
3.1. Ngi dung tinh huéng thgc nghiém

Dién tich xung quanh hinh lang tru ding tam giac dugc chon dé thie nghiém vi ndi dung
c6 tiém nang boc 16 day du cac thanh phan tu duy khong gian theo khung Fujita va cong su
(2020). Cu thé, nhiém vu chuyén dbi tir hinh lang tru tam gic 3D sang hinh trai phiang 2D doi
hoi SV & muc cao, day tam giac khong co tinh dbi ximg dic biét khién HS khong thé dua
thuan tay vao thoi quen tri giac. Bong thai, mdi lién hé gitra chu vi day va chiéu dai hinh chi
nhat 16n sau khi trai phang 1a DSK khong hién nhién, tao diéu kién dé xung dot nhan thirc xay
ra trong qua trinh thao tac. Pay chinh 1a bdi canh dé trai nghiém van hanh dung chirc ning
(thao tac vat Ii kich hoat SV, xung dot nhan thire thiic ddy PSA, va DSK méi duoc kién tao).

a) Pha khoi dong: GV st dung mot “vat that” 1a tim lich dé ban c6 gia d& va dat ra cau hoi la:
Dé xuat mot cach bat ki dé tinh dién tich bia ctng dung lam gia d& caa cudn lich.

b) Pha trai nghiém cu thé viéc trai phing cua hinh cho trudc: Cac nhém HS duoc cung cip vo
hop banh hinh ling tru ding tam giac, kéo va gidy A2. Nhiém vu cua cac em la cit roi cac mat hozc
cét theo canh dé trai phang chiéc hop, sau d6 do dac, V& lai hinh minh hoa 3D va hinh trai phang 2D.

c) Pha quan sat va suy ngam vé mdi quan hé cua cac kich thugc trong hinh biéu dién va hinh trai
phing: HS thyc hién nhiém vu ghép ni. Cu thé, l1a ndi cac md ta dic diém hinh hoc cua hinh trai
phing 2D vdi cac yéu té tuong ng cua hinh ling tru 3D. HS can nhan ra hai méi lién hé: Chiéu dai
cua hinh chit nhat I6n (sau khi trai phiang) chinh 1a chu vi ddy cua hinh ling tru; va Chiéu rong caa
hinh chit nhat 16n chinh 1a chidu cao cua hinh lang tru.
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d) Pha khai quét cbng thirc tinh dién tich xung quanh hinh lang tru dng tam giéc: Dya trén cac
phét hién & Pha 2, HS lam viéc vai Phiéu hoc tap sé 3. Thay vi tinh toan véi céc con s cu thé, HS
sir dung cac bién téng quét (a, b, ¢ cho ba canh day va h cho chiéu cao) dé xay dung cong thic =
Dién tich hinh chit nhat 16n nhan chiéu cao = (a 4+ b + ¢) X h. Sau d6 hinh thanh céng thuc.

e) Pha thir nghiém tich cyc: Thyc hién “Thi thach chiéc hop qua”, cu thé HS duoc cung cap mot
hop qua hinh lang try ding tam giac va mot chiée thude day (don vi cm).Cac nhém phai tinh dign
tich xung quanh caa hop qua véi sé lan do it nhdt.

3.2. Két qud thec nghigm

Thuc nghiém duoc trién khai trén 35 HS 6p 7A3 tai truong Trung hoc Thuc hanh Sai
Gon. Cac HS lam viéc theo 7 nhém, mdi nhém gdm 5 HS. Thoi diém dién ra thuc nghiém
sau khi da hoc xong khai niém hinh lang tru ding tam giac.
3.2.1. Két qud trong pha khai déng

Tinh hudng dat muyc tiéu tao dong co, gitip HS nhan ra y nghia tng dung thuc tién, tur
d6 dan dit HS budc vao qua trinh kiém chang cong thirc thong qua thao tac vat that.
3.2.2. Két qud pha trdi nghiém cu thé viéc trdi phang cia hinh cho trudc

O nhiém vu trai phang vo hop banh va vé lai hinh, 7/7 nhém (100%) thuc hién thanh
cong. Vé viéc biéu dién 3D, 6 nhom (85,7%) vé& dung hinh biéu dién, (Hinh 2) trong khi 1 nhém
con lai (14,3%) chi V& cac nét lién quan sat duoc bén ngoai, cho thiy lénh yéu cau cia GV can
cu thé yéu cau v& hinh biéu dién khong gian hay V& lai hinh hop banh khi quan sat dugc.

X N i)

A I i
Hinh 2. Hinh Hinh 3. Hinh Hinh 4. Hinh trai Hinh 5. HS thuc hién
minh hog hgp ~ minh hog hgp phang hop viéc trai phang hgp banh

Déi vai hinh trai phang 2D, cac nhom déu chon mit day 1am trung tim khai trién (Hinh
4) do thoi quen dit hop 1&n mat ban (Hinh 5) va bét dau trai phang, thay vi hinh chit nhat.
Céch v& nay khong sai nhung chua t6i uu cho trong viéc hinh thanh cong thie dién tich xung
guanh dya trén dién tich hinh chir nhat ghép tir cac hinh chir nhat mat bén ctua vo hop banh.
3.2.3. Két qua pha quan sét va suy ngam vé méi quan hé ciia cdc kich thuréc trong hinh biéu
dién va hinh trdi phang

Viéc lay tam gi4c 1am trung tdm khai trién ¢ Pha 1 dé tao ra kho khian khi HS déi chiéu
san pham véi yéu cau xac dinh “hinh chit nhat 16n” trong phiéu hoc tap (Cot B, muc b va c).
HS nhan ra mé hinh trai phang iy tam giac l1am trung tdm ciia cac em khong déap Gmg dugc
tinh chat nay. Thay vi cung cap truc tiép cach cat chuan, GV yéu cau cac nhém doc lai dir
kién phiéu hoc tap va dung hop banh du phong dé thir nghiém mot cach cat khac.

GV: “Cdc em hay doc diF kién (b) va (c) & Cét B. O dé nhdc dén mét 'hinh chiz nhdt 16n duwoc

tgo thanh sau khi trdi phang'. Cac em hdy nhin lgi hinh trai phang ma nhém minh vira cdt, nd

6 tao ra mgt hinh chéz nhdat lon khéng?”” HS: “Da khéng.”
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GV: “Vdy lam thé nao dé tir hép banh ban dau, chiing ta cé thé trai phang ra dwoc mét hinh
c6 chiza *hinh chi nhat 16n' nhuwe phiéu hoc tdp yéu cau? Cac em hay ldy mét hop banh du
phong va thi nghiém mét céach cdt khac.”

Phan hdi trude thach thic ndy, cac nhém thé hién nang luc tu diéu chinh bang cach
quay lai thao tac wom thir, gap va tai cdu trac duong cit. Qué trinh thir nghiém sai — ding,
dbi chiéu hinh anh lién tuc gitra md hinh hop banh, hinh anh trai phiang va phiéu hoc tap da
gitp 7/7 nhém (100%) tu phat hién ra cac mdi quan hé kich thudc va hoan thanh chinh xac
bai tap ghép ndi. Két qua nay khang dinh vai trd cua tinh truc quan vat Ii va viéc tao xung
dot nhan thure ¢6 chu dich trong viéc thdo go rao can tu duy khong gian.

3.2.4. Két qud pha Khai quéat cong thize tinh DTXQ hinh ling tru dirg tam giac

Dua trén dir liéu Pha 2, 7/7 nhém (100%) dién dung cac kich thudc twong ung (Hinh
7) va tu thiét lap duoc cbng thic tinh dién tich xung quanh. Tuy nhién, c6 sy da dang vé
cach dién dat cong thic cua mdi nhom. Piéu nay thé hién HS khdng sao chép may méc, ma

tu chuyén hda thanh cong kinh nghlem truc quan thanh tri thic riéng cua ban than.

Ch!ngtht'rc lﬁng quit dé tinh dién tich xung quanh (Sxq) ctiia hinh Ling tru dimg tam
gidc la.. {o +} +¢) . b

Hinh 7. Cau tra loi cua nhdm dung ki hi¢u dai so

| ~d 1la 107 Lua IO ULy 8.
h - ‘ &‘mﬁléﬂs Wﬁy lfllhcjlf%ﬁdl xung quanh (S«) coa hinh ling try dimg tam
8 x X T
i b - Hinh 8. Cau tra loi cua nhom dung thugt ngi toan hoc
I . : ] ;giﬂﬂf faﬁc tén.f; qmaé‘f’;hf"éf éi%h xung quanh (S..) cia hinh Ling tru dime tam
Hinh 6. Cdc kich thudc tuong uing Gey

Cua hinh ldng tru dirng tam giac Hinh 9. Cau tra loi cua nhom két hop .
C06 2/7 nhdm (28,57%) sur dung Ki hiéu dai s6 dua ra cong thirc thuan tly dua trén céc
bién sb S, = (a + b + ¢) x h (Hinh 7). Chi mét nhém st dung thuat ngit toan hoc (Hinh 8)
phét biéu bang 1oi: “chu vi day nhan cao”. C6 4 nhom (57,14%) dwa ra cong thic hoan chinh
két hop ca biéu thirc dai s6 va thuat ngit hinh hoc Sxq = Cq X cao = (a+b+c)xh(Hinh9).
3.2.5. Két qud trong pha thi nghiém tich cuc
Théng qua yéu cau tinh dién tich xung quanh hop qua véi rang budc téi uu hoa “sé 1an
do it nhat”, dit liéu ghi nhan sy phan hoa rd rét thanh 3 cip d6 chién luoc:
a) Chién luoc do dac dya theo cong thizc

(Lin do i il dung do (Do dgi hrgng nio?) | Kich thuie do dupe fem) | m #‘f“;‘.&hﬁm& h}:gﬁt e v ede
Fom B | Fem ;

1

2

3 e -

‘ - fEQA gy Tom
% cﬂmk el - — — ﬂ:“'h ""ff;rr.
- . =

B Tlagsh lha 8o con nhims:, X2 Hm
Hinh 10. Cau trd loi ciia nhém ¢6 chién liege do dac dira theo cong thirc (4 lan do)

2/7 nhém do dac riéng I¢ timg canh day (a, b, ¢) va chiéu cao (h), dan dén tong s6 lan do
la 4 (Hinh 10). Thay vi tan dung tinh déo cia thudc day dé do tryc tiép chu vi thi cac em lai xi
i thudc day nhu mot thude thang thong thuong dé do cac canh roi rac.
b) Chién hroc truc quan (sai lam)
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C6 3/7 nhom da dua ra két qua véi 3 1an do (Hinh 11). Thay vi do dac thuc té, cac em
guan sat bang mét thuong va két luan day 1a tam giac can (chi do 1 canh day va canh bén,
roi suy ra canh con lai). Pay 1a mot “bay” truc quan khi vat liéu c6 hinh dang gan giéng
can/déu, khién HS bo qua thao tac do ludng ma dua Vao phong doan cam tinh.

Lisdotnte] N dung 0o (Do dyifyme nioT) | Kick thure o dige (em) i s (G 8 cong thiic v cdc buudc finh todn)
Chici 00 Qe . %_,m.mswnﬂ Ids
coah 4 Tem T
el it ™ g SR ﬁ"- e e R S S N

] o w] &) ol R =

Thng s8 ha 80 cia ahim: 2. tin ! :
Hinh 11. Cau tra loi cia nhém cé chién lioc sai lam triec quan (3 lan do)
¢) Chién luoc mong doi
C6 2/7 nhém (28,57%) da thé hién duoc ning luc giai quyét van dé khi tim ra phuong
&n t6i wu chi véi 2 lan do (Hinh 13). Cac em sir dung thudc day quan mot vong quanh day
hop dé do truc tiép chu vi day (lan 1), sau d6 do chiéu cao (1an 2).

yda thic | Ngi dung do (Bo dal lrgng nio?) Kich thudc hd-wtm;

[l BAO CAO TINH TOAN

Dira trén céc 56 lidu 4 thy thip & trén, hiy trinh by rd rang cich tinh dign tich xung

qnanhu‘nh&pqui(blh tich gléy miu cin |h|é( dcdan trang tri cdc mit bén ciia moi
udin

i cho

3xq- U‘“d"ﬁ Cna— N5 - ’:rﬂ _'\+ =
Hinh 12. C4u trd loi ciia nhém c6 chién hieoc tot nhat (2 lan do)

4.  Kétluan

Nghién ctru ndy xuét phét tir thuc tidn HS gip kho khan khi hoc DTXQ hinh lang try,
khong phai vi cong thirc phic tap, ma vi chudi thao tac tu duy khong gian doi hoi phia sau
n6 (chuyén doi tir biéu dién 3D sang hinh trai phang 2D; nhan dién mdi lién hé gita cac yéu
t6 hinh hoc; do ludng va khai quat). Bang cach t chizc day hoc theo mé hinh hoc tap trai
nghiém, nghién ciru d tao diéu kién dé 35 HS Iop 7 tu kién tao cong thirc DTXQ théng qua
thao tac truc tiép trén vat that. Nghién ctru da 1am 16 co ché nhan thic két ndi giira thao tac
vat i va kién tao tri thire, mot diém con bo ngo trong céc nghién ciu trude (Chiphambo,
2020; Dahal et al., 2024). Thao tac vat Ii don thuan khong tu dong dan dén kién tao tri thuc,
khi khong dinh huéng, HS c6 thé hoan thanh thao tac trai phang mét cach chinh xac nhung
lai khdng kich hoat duoc nhan thire can thiét dé hinh thanh cong thic, vi cac em khai trién
theo théi quen. Chinh xung d6t nhan thirc ¢ chu dich duoc tao ra & Pha 2, khi san pham trai
phang ciia HS mau thuan véi yéu cau xac dinh ciu trdc hinh hoc, budc HS tai ciu trac tu
duy, chuyén tir quan sat cam tinh sang nhan dién ban chét hinh hoc. Bén canh d6, nghién ctu
lam rd viéc kién tao duoc cdng thirc khong ddng nghia véi 1am cha duoc cong thuc.

Tir cac phét hién trén, nghién ciru dé xuat ba nguyén tic thiét ké tién trinh day hoc.
Thi nhét, 1énh giao viéc va chi din can dam bao tinh tuong minh va c6 dinh huéng nhan
thire rd rang: khi thiéu chi dan, HS ¢6 xu huéng xt If nhiém vu theo thoi quen thay vi theo
cau tric hinh hoc. Thit hai, hoc liéu thuc hanh can duoc lva chon cé cha dich dé kiém soét
thién léch truc quan: khi vat that c¢6 hinh dang gan déi xtiing, HS dé roi vao phong doan cam

[ o 9 en s 220cm
Cac A38.5m
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tinh thay vi do ludng khoa hoc, vi vy GV nén wu tién cac khéi ling tru c6 ddy 1 tam giac
thuong hodc tam giéc vudng. Thi ba, tién trinh day hoc can bd sung kiém chang vi kién tao
duoc cong thire khong ddng nghia vai lam cha dugc cdng thic trong bbi canh méi: can thiét
lap ba 16p kiém chtng ting dan tir vat thé thuc cu thé, qua cac vi du dai dién da dang.

Nghién ctru duoc thuc hién vai mot 16p hoc, nén kha ning khai quat hoa con han ché.
Vé thiét ké, viéc khong co6 nhom ddi ching khién kho dénh gia dinh lwong mue do hiéu qua.
Két qua Pha 4 cho thay tri thic vira kién tao van dé& bi 1an &t boi truc quan bé ngoai khi HS
dat vao bi canh van dung méi, dit ra cau hoi mé vé tinh bén viing cua tri thire kién tao qua
mét tién trinh trai nghiém. Tir d6, hudng nghién cau tiép theo duoc dé xuat: md rong nghién
ctru Vi ¢& mau 16n hon va c6 nhom d6i ching dé kiém dinh hiéu qua; theo ddi theo chiéu
doc dé danh gia hiéu qua tac dong trai nghiém sau mot thoi gian dai.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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FOSTERING STUDENTS’ SPATIAL THINKING IN GRADE 7 THROUGH
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ABSTRACT

Acquiring the concept and formula for the lateral surface area of a prism requires students to
use spatial reasoning, particularly when translating between three-dimensional prism
representations and two-dimensional net representations. Although the effectiveness of hands-on
manipulation in geometry instruction has been widely acknowledged, the cognitive mechanisms
through which physical actions support the construction of conceptual knowledge remain
insufficiently understood. Drawing on Kolb's (2015) experiential learning model and the spatial
reasoning frameworks proposed by Susilawati et al. (2017) and Fujita et al. (2020), this case study
investigated how experiential learning fostered spatial reasoning among 35 Grade 7 students
studying the lateral surface area of a right triangular prism. The findings indicate that physical
manipulation alone does not automatically lead to conceptual knowledge construction; rather,
intentionally designed cognitive conflict can prompt students to reconstruct their understanding,
progressing from perceptual observation to recognizing underlying geometric relationships. Based
on these findings, the study proposes three instructional design principles: providing explicit
cognitive guidance, reducing reliance on perceptual intuition, and strengthening verification
activities to reinforce the connections among representations, manipulation, and measurement.

Keywords: cognitive conflict; experiential learning; mathematics education; right triangular
prism; spatial thinking; visualization
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