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Abstract: Based on research on the concepts and characteristics of spatial thinking, the author has
identified a system of spatial thinking skills for students in teaching organic chemistry in high schools
including 3 operations and 7 criteria. Evaluation criteria, each criterion includes 3 levels: average,
good and good. The spatial thinking assessment scale helps teachers measure the level of awareness of
stereochemistry content of students as well as adjust teaching activities to suit reality at each general

education facility.
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1. Pat van dé

Chuong trinh gido duc phd thong (GDPT) 2018
da xac dinh 10 nang lyc (NL) ¢t 161 can phat trién
cho hoc sinh (HS) pho thong, trong d6 NL tinh toan
dugc xem 1a NL can dugc hinh thanh va phat trién
lién tuc tir nhitng bac hoc thép nhat cho dén nhitng
cép hoc cao hon khong chi trong bé méon Toan hoc
ma con cac mon khac. Chang han nhu yéu ciu can
dat trong day hoc mon Hoéa hoc & truong trung hoc
phé thong (THPT) da dé cap “Néu dieoc mét sé dang
hinh hoc cia phirc chat (tr dién, vuéng phdng, bat
dién),; trinh bay dang hinh hoc phan tir cua methane,
ethane,...” (Bo Giao duc va Dao tao, 2018b). Qua
do, c6 thé thiy rang NL tinh toan trong mén Hoa hoc
& THPT dugce cu thé hoa béng viéc rén luyén ki nang
(KN) tu duy khong gian (TDKG), béi 1& n6 1a tién dé
dé giup HS phd thong hiéu duoc ban chét ciing nhu
tinh chat ddc trung cua cac chét hoa hoc.

Hoéa hoc hitu co (HHHC) 1a mén hoc nghién ctru
vé thanh phan, tinh chit cdc hop chét cua carbon.
Trong d6 ndi dung 1ap thé trong HHHC nghién ctru
vé su sip xép tuong d6i trong khong gian cia cac
nguyén tir hay nhom nguyén tr tao nén cac dong
phan hinh hoc cta cac phan tir hitu co. Sy thay dbi
vi tri cia cac nguyén tu trong khong gian tao ra su
khac biét v& tinh chat cua chit hiru co vi vay, viée
nghién ctru hoa hoc 1ap thé déng vai tro quan trong,
chi phdi dén qua trinh tu duy, phan doan sy bién doi
chat trong HHHC. Tir nhiing yéu cau cia Chuong

trinh GDPT mén Hoa hoc 2018, thi viéc thang danh
gia ki nang TDKG cua HS c6 vai tro quan trong giup
gi4o vién (GV) c¢6 cai nhin toan dién vé kha ning
linh hoi kién thirc noi dung héa hoc lap thé cua nguoi
hoc. Két qua danh gia 1a co so dé GV diéu chinh
nhing hoat dong day hoc tiép theo nham dap tng cac
muc ti€u da duogc xac dinh.
2. N§i dung nghién ctru
2.1. Tw duy khong gian

Nam 2006, UB Dia i Hoa Ki thugc Hoi déng
nghién ctru qudc gia dua ra dinh nghia vé TDKG:
“TDKG la mot tdp hop cac ki nang nhdn thuirc dua
trén ba yéu to: khdi niém vé khéng gian, cic cong
cu dac trung va qua trinh suy lugn”. Dya vao quan
diém d6 tac gia Sarah Witham Bednarz dinh nghia:
“TDKG la viéc sur dung cdc khai niém khong gian,
biéu dién khéng gian va cac qud trinh suy ludn dé
hinh thanh khdi niém va gidi quyét van dé”. Tt viée
phan tich, tong hop cic khai niém trén ciing véi d6 1a
dic diém day hoc HHHC tac gia cho rang: “TDKG
1a qua trinh van dung cac khai niém vé khong gian
(KG), cac cong cu biéu dién khong gian va két hop
v6i kién thic, tri tuong tugng va kha nang suy luan
clia c4 nhan dé tim toi, kham pha ban chat, qui luat
van dong cua su vat/hién tuong”.
2.2. Pic diém ciia TDKG

Theo Learn to think spatially, TDKG c6 nhiing
chtrc ning sau: (1) M6 ta, ndm bét, luu gitt, chuyén
tai hinh dang va mdi quan hé giira cac ddi tugng.
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(2) Phén tich, cho phép hiéu cdu trac cia cac ddi
tuong. 3) Suy luan, tao ra cau tra 101 cho céc cau hoi
vé sy thay ddi va chirc nang cia cac dbi tuong. Trén
co s d6, Sarah Witham Bednarz cho rang TDKG
dugc thé hién boi ba thanh td: (1) Nang lyc nhan
biét ddc diém mot vat khi no duge nhin dudi cac
g6c do khac nhau.(2) Nang luc hinh dung su van
dong hodc doi chd clia cac bo phan trong mot hinh
thi..(3) Niang luc xem xét cac mbi quan hé HG. O
goc nhin khac, tic gia D. Lohman cho riang kha ning
KG dugc xac dinh boi ba yéu t6 chinh: (1) Quan
hé KG chi ra sy quay cua mot dédi tuong trong mat
phéng 2D hodc ra ngoai mt mat ph:fmg 3D. (2) Binh
huéng KG 13 kha ning tuéng twong mot doi twong
tur cac goc nhin khac nhau. (3) Hinh dung KG 1a su
chuyén dong hoac dich chuyén cac by phéan cua mot
dbi tuong so véi cac ddi twong khac ciia hinh.

Tir viée phén tich, tong hop cac TDKG, chiing toi
nhan thiy raing TDKG bao gém phén tich dic diém
ctia d6i tugng KG; nhan xét, danh gia cic mbi quan
hé KG va suy luén theo khong gian.

2.3. Ciu triic TDKG trong day hoc HHHC

Dua trén co so khoa hoc gém: khai niém TDKG,
yéu cau can dat trong day hoc HHHC cua Chuong
trinh GDPT 2018 cua B6 GD & DT, tac gia dé xuat
h¢ thong ki nang TTKG cua HS trong day hoc HHHC
gdm: (1) Thao tac phan tich va téng hop dic trung
ctia d6i tuong KG; (2) Thao tac thiét 1ap mdi quan
hé KG; (3) Thao tac suy luan theo KG. Sau do, hé
thdng nay dugc xin y kién chuyén gia trong linh vuc
Li luan va PP day hoc b mén Hoa hoc dé diéu chinh,
hoan thién. Sau do, hé théng duoc tht nghiém trén
3 truong phd thong dé xac dinh tinh kha thi cta ciu
trac cac ki nang TDKG trong day hoc HHHC. Két
qua dat dugc cho thay ki ning TDKG ciia HS gom:

Thao tic phan tich va tong hop dic trung ciia
doi twong khéng gian 13 hoat dong xac dinh cac
hinh dang, vi tri, kich thudc, yéu t6 dic trung cta ddi
tugng trong KG ¢ trang thai tinh hoac dong. Tu do
biéu dién duoc vi tri cia cac nguyén tir trong phan
tir trong KG va trén mit phang gidy. Thao tic nay la
budc co ban, hd tro cho cac thao tac tu duy KG khac.

Thao téc thiét Igp moi quan hé khéong gian nham
giai thich sy anh huéng cua cac yéu tb KG dén do
bén nhiét dong, tinh chét vat 1i, tinh chit hoa hoc cua
dbi twong va tinh chit cta san pham trong phan tng
hoa hoc. Panh gia KG giap HS hiéu sau hon vé cac
mdi quan hé KG.
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Thao tac suy ludn theo khong gian 13 hoat dong
xay dung qui trinh téng hop mot hop chat hitu co ¢6
yeu t6 KG xéac dinh/cho trude, thao tac nay gitp HS
ndm chéc kién thire, co kha nang suy luan va véan
dung TDKG mot cach hiéu qua.

2.4. Tiéu chi danh gia ki nang TDKG ciia HS trong
day hoc HHHC

Thao tic phén tich va tong hop dic trung ciia
doi twong KG

Tiéu chi 1: Xac dinh cac dic diém (hinh dang,
vi tri, kich thudc) ciia dbi tuong KG. Thao tac nay
gitp HS rén luyén kha nang quan sat, lién hé gila
dic diém téi tinh chét cta ddi tuong dang hudng t6i
tir 46 1am nén tang cho qué trinh tu duy va giai quyét
nhi¢m vu hoc tap.

Tiéu chi 2: Xac dinh cac yéu t6 tao dong phan KG
(carbon bét dbi, lién két d6i, mat phang vong). Thao
tac nay gitip HS nhén ra mét db6i tuong c6 thé ton tai
bao nhiéu dang dong phan cau hinh trong KG.

Thao tdc thiét lap moi quan hé KG

Tiéu chi 3: Giai thich anh huéng cua yéu t6 KG
dén do bén nhiét dong cua ddi tuong KG. Thao tac
nay doi hoi HS phai lién h¢ dugc yéu t6 KG nhu vi
tri, kich thudc cua cac bd phan trong dbi tugng anh
hudng thé nao dén do bén cia dbi tuong dang xét.

Tiéu chi 4: Giai thich anh huong cia yéu t6 KG
dén mot s tinh chét vat 1i cua d6i tugng KG. Thao
tac nay la hoat dong xem xét yéu t6 KG nhu vi tri,
hinh dang, kich thudc ctia cac by phan trong ddi
tuong anh huong thé nao dén nhiét do s6i, nhiét do
noéng chay, ... cta ddi tuong dang xét.

Tiéu chi 5: Giai thich anh huéng cua yéu t6 khong
gian dén kha nang phan tmg hoa hoc cua dbi twong
KG. Dé xét xem ddi twong KG co6 kha ning tham gia
phan tmg hoéa hoc hay khong, vi tri, kich thudc cta
cac bo phan trong d6i tugng KG anh hudng nhu thé
nao dén kha ning tin cong cua tac nhan thi day la
thao tac giup HS giai quyét nhiém vu hoc tap nay.

Tiéu chi 6: Giai thich anh huong cua yéu t6 KG
dén tinh chét cua san phdm trong phan mg hoa hoc.
Trong mot phan tmg hoa hoc yéu t6 KG ciing anh
hudng toi hudng tin cong cia tic nhan phan Gmg vao
d6i twong KG dan t6i sy tao thanh san phiam hay hon
hop san phdm c6 tinh chit khac nhau, thao tac nay
giap HS rén luyén kha nang phan doan trong tu duy.

Thao tac suy ludn theo KG

Tiéu chi 7: Xay dung qui trinh tong hop chat hiru
co ¢6 yéu t6 KG xac dinh/cho trude 1a hoat dong tong
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hop van dung kién thirc hoa hoc d c6 dé dé xut cac
qui trinh tong hop hop chit hiru co trén co s& phan
tich yéu t6 KG cho truéc.

2.5. Thang danh gia ki nang TDKG ciia HS trong
day hoc HHHC

M3i tiéu chi gdm 3 mirc d9, mdi muc do gin vai
s6 diém twong tmg d6 1a: Mtc 1 (1 diém): Thao tac
Tu duy khong gian (TTTDKG) ¢ muc dg trung binh.
Mirc nay phan anh HS bat dau hinh thanh TDKG
hoic TTTTDKG thyc hién chua dung. O mic nay
HS bét dau hinh thanh nhan thic vé cdc khai niém
khong gian. Mirc 2 (2 diém): TTTDKG ¢ muc do
kha. Mtrc nay phan anh HS ¢ day du TTTDKG &
muc d6 lap lai.

HS c6 kha nang tudng tuong, dinh hudng va xac
dinh dic diém va phan tich yéu t6 1ap the cua dbi
twong KG va van dung vao giai quyét van dé quen
thudc da duoc hoc. Mirc 3 (3 dlem). TTTDKG 6 mirc
do tot. Mitrc nay phan anh cac TTTDKG da duoc HS
van dung rat thanh thao & dang ki xdo. HS c6 kha
nang phan tich, danh gia nhiém vu hoc tap dé lua
chon, dé xudt phuong an giai quyét vin dé trong thoi
gian nhanh nhat. Nhu vay, diém t5i da cho 7 tiéu chi
1a 21 diém, tir 46 thang danh gid ki nang TDKG cua
HS dugc xac dinh nhu sau: khoang diém dudi 7:
TDKG & mirc trung binh; tir 8 dén 14: TDKG ¢ mirc
kha; tir 14 dén 21 TDKG ¢ mirc tét.

2.6. St dung thang danh gia ki nang TDKG trong
day hoc HHHC co lop 11

a. Phiéu danh gi4 theo tiéu chi: Sau mdi bai hoc,
cac GV tham gia dy gio s€ nhin nhéan sy thanh thao
ki nang TDKG cua HS. Phiéu dénh gi4 theo tiéu chi
1a mot trong nhiing cong cu ma GV sir dung dé dénh
gi4 thanh thao vé ki ning TDKG ctia HS thong qua
qué trinh hoc tdp v&i cac minh ching cu thé nhu:
cdu tra 101 cia HS, két qua thyc hién nhiém vu hoc
tap. Két qua do luong mirc 4o TDKG c6 thé quan sat
bing mit thudng cua GV thong qua cac hoat dong
hoc tap trong 16p. Téng hop céc phiéu danh gia cua
GV chinh 14 co s dé chiing t6i diéu chinh hodc thay
dbi tién trinh day hoc cho phti hop.

Chung t6i dé xuit 3 mirc do danh gia tiéu chi ing
v6i kha nang thyc hién nhiém vu hoc tap cua HS
nhu sau: Chua thuc hién dugc (muc 1), Thuc hién
dung nhung chua day du (mirc 2), Thyc hién dung
va ddy du (mirc 3) twong tmg véi diém s tir 1 dén
3. Tong diém quan sat cac tiéu chi danh gia TDKG
cua HS dugc chia thanh 3 mutc tuong img: Murc 1
(7-11 diém), Muc 2 (12-16 diém), Muc 3 (17-21
diém). Két qua danh gia ghi nhan duoc théng qua
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phiéu danh gia theo tiéu chi 1a mot co s& quan trong
dé duara nhiing két luan vé sy thanh thao TTTDKG
cua HS trong mot khoang thoi gian va ndi dung hoc
tap nhat dinh.

b. Bai kiém tra: Bai KTDG céc thao tac 1a dung
cu do luong cudi cing su tién bo ting thao tic cua
HS. Bai kiém tra gitp tac gia khang dinh d9 tin cy
va tinh chinh xac cua cac cong cu do luong trude do.
That vay, néu két qua dénh gia tir bai kiém tra tring
khop v6i két qua tir phiéu tiéu chi danh gia, phiéu
danh gia theo tiéu chi va phiéu hoi HS thi do tin ciy
va tinh chinh xac ctia cac cong cu do luong dugc dam
bao, néu két qua nguoc lai thi tac gia can diéu chinh
lai bo cong cu danh gia gdm phiéu tiéu chi danh gia,
phiéu danh gia theo tiéu chi va phiéu hoi HS.

Qui trinh thiét ké bai kiém tra danh gia TTTDKG
gbm:

Buéc 1: Xac dinh muc dich, cic yéu ciu cin
dat cta dé kiém tra. Bai kiém tra x4c dinh muac do
thanh thao TTTDKG ctia HS trong mdi giai doan hoc
tap, dong thoi danh gia hiéu qua, kha thi cua bién
phap dé xuat.

Budc 2: Xac dinh thoi gian, hinh thire kiém tra.
Chung t6i thiét ké bai KTPG dudi dang bai tu luan.
Bai kiém tra duoc tién hanh vao hai thoi diém trude
va sau khi tién hanh cac PP rén luyén TTTDKG. B9
kho mdi bai kiém tra twong dwong nhau.

Buéc 3: Lap ma tran dé kiém tra. Ching t6i
thiét ké ma tran bai kiém tra tu luan, mdi cau s& danh
gia 1 thao tac twong Gng véi cac muc do danh gia 1,
2, 3. Tong diém cta HS theo dang diém 21 1a co so
dé két luan mtrc @ TTTDKG (1, 2, 3).

3. Két luin

Rén luyén ki nang TDKG trong day hoc HHHC
1a mot trong nhing tién dé& dé phat trién NL tinh
toan cho HS. Khong chi vay, thang danh gia ki nang
TDKG s€ giup GV nhan ra muc do nhan thirc ndi
dung hoa 1ap thé trong day hoc HHHC tir d6 ngudi
day c6 nhitng diéu chinh phil hop dé ting tinh hi¢u
qua va kha thi cua qua trinh day hoc HHHC ¢ bac
THPT.
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