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Abstract: Based on the manifestations of natural science cognitive competency, the article proposes
developing PISA-approach exercises for Natural Science 8 (Chemistry content) to assess the natural
science cognitive competence of secondary school students. The results from the teacher s opinion survey
and expert interviews initially validated the feasibility and effectiveness of the exercises developed by the
research, ensuring the assessment and differentiation of students’ natural science competence at various

levels.
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1. Pit vin dé

Mon Khoa hoc ty nhién (KHTN) trong chuong
trinh gido duc ph théng 2018 1a mén hoc méi, tich
hop kién thuc tir Vat ly, Sinh hoc, Héa hoc va Khoa
hoc Trai dat. Mon hoc nay giup hinh thanh va phat
trién cho hoc sinh (HS) cac ning lyc (NL) déc thu:
Nhdn thirc KHTN, Tim hiéu tw nhién va Vin dung
kién thirc, ki ning dd hoc. Viéc danh gia két qua
hoc tap mon KHTN theo hudng tiép can NL chinh
la danh gia muc d6 dat duoc vé NL KHTN cua HS
so véi muyc tiéu gido duc da dé ra. Van d& nay kha
phuec tap, doi hoi cong cu danh gia phu hop va dang
tin cay.

Bai viét dudi day dé xut xay dung bai tap tiép
can theo PISA trong day hoc cic ndi dung vé Hoa
hoc mén KHTN 16p 8 nhdm danh gia NL nhén thirc
KHTN cua HS. Két qua khao sat y kién clia gido vién
(GV) va phong van chuyén gia budc dau khiang dinh
tinh kha thi va hi€u qua cta cac bai tap PISA da xay
dung, dam bao phan hoéa NL nhan thirc KHTN cua
HS theo cac mirc d6 khac nhau.

2. N¢i dung nghién ctru
2.1 Nang lwc va nang lwc nhdn thirc khoa hoc tw
nhién

NL Ia thudc tinh ca nhan dugc hinh thanh, phat
trién nho t6 chit sdn co va qua trinh hoc tap, rén
luyén, cho phép con ngudi huy dong tong hop cac
kién thure, ki nang va cac thudc tinh ca nhan khac nhu
hing thu, niém tin, y chi... thyc hién thanh cong mot
loai hanh dong nhit dinh, dat két qua mong mudn

trong nhitng diéu kién cy thé (B6 GD-DT, 2018a).

NL nhan thirc KHTN la mdt trong ba thanh td cua
NL KHTN, dugc thé hién khi HS trinh bay, giai thich
dugc nhitng kién thic ¢dt 161 vé thanh phan ciu truc,
su da dang, tinh h¢ théng, quy luat van dong, tuong
tac va bién doi cua thé gidi tu nhién (Bo GD-DT,
2018b).

Trén co sd nghién ctru cia Cao Cy Giac (2019)
va cac biéu hién ciia NL nhan thire KHTN (B GD-
DT, 2018b), ching t6i dé xuat chia nho va ma hoa
biéu hién cua thanh t6 NL nay thanh 11 tiéu muc nhu
sau:

Ma héa

R oA 3
Biéu hién cu the

Nhéan biét va néu duoc tén cua su vat, hién
tuong, khai niém, quy luat, qua trinh cua
tu nhién.

NTKHTN.1

Trinh bay dugc cac thong tin (dac diem,
ngudn gdc, tinh chét, vai tro...) cua céc sy
vat, hién tuong, qua trinh tu nhién bang
ngon ngit noi, viét, cong thirc, so dd, biéu

NTKHTN.2

So sanh dugc cac sy vat, hién tugng, qua

NTKHIN3 | 150 tw nhién theo cdc tidu ohi khac nhau.

Phan loai va lua chon duogc cac sy vat,
hién tugng, qua trinh tu nhién theo cac tiéu
chi khac nhau.

Phén tich dugc cic dic diém ciia mot sy
vat, hién tugng, qua trinh ty nhién theo
logic nhat dinh.

Tim dugc tir khoa va 1ap duoce dan y khi
doc va trinh bay mdt van ban khoa hoc.

NTKHTN.4

NTKHTN.5

NTKHTN.6

Sur dung duoc thuat nglr khoa hoc khi trinh

NTKHTN.7 bay mét van dé khoa hoc hodc mdt van

ban khoa hoc.
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Két ndi duoc cac théng tin c6 lién quan ;
theo logic ¢6 ¥ nghia khi trinh bay mot van
dé khoa hoc hoac médt van ban khoa hoc.

NTKHTN.8

Giai thich dugc moi quan h¢ gitra cac sy
vat va hién tuong (quan hé nguyén nhan —
ket qua, cau tao — chirc nang...).

Nhan ra diém sai trong nhan thirc cac sy
vat, hién tuong, khai niém, qua trinh tu
nhién va chinh stra dugc diém sai do.

NTKHTN.9

NTKHTN.10

Dua ra dugc nhitng nhan dinh phé phan c6
lién quan dén chu dé thao luan.
2.2 Bai tip tiép cin theo PISA

Chuong trinh danh gia HS qubc t& (The
Programme for International Student Assessment) —
PISA do Hiép hoéi cac nudc phat trién (OECD) khoi
xudng va chi dao. Panh gid theo PISA tap trung
vao ba NL chinh: NL toan hoc, NL doc hiéu va NL
khoa hoc. Dinh nghia vé NL khoa hoc theo PISA rat
phit hop véi dinh huéng phat trién NL ciia HS trong
chuong trinh mén KHTN 2018 (B GD-DT, 2014).

Dudi ddy la bang phéan chia cic biéu hién cua
NL nhan thirc KHTN theo cac cép d6 ctua khung NL
khoa hoc trong PISA:

NTKHTN.11

Khung NL khoa hgc theo | Csc biéu hién ciia NL
PISA _ nhin thire KHTN twong
Céap dd |Biéu hién rng
. Xac dinh cac vin NTKHTN.1; NTKHTN.2;
Capdo 1 & khoa h NTKHTN.3; NTKHTN.4;
¢ Khoa hoc NTKHTN.5; NTKHTN.6
Giai thich cac
A an ‘A 3 NTKHTN.7; NTKHTN.8;
Cap d6 2 | hién tuong bang NTKHTN 9
khoa hoc
Cép o3 Sfrrdl_lng bang NTKHTN.10; NTKHTN.11
chirng khoa hoc

Bai tap PISA tap trung vao viéc HS ap dung kién
thirc khoa hoc trong cac ngir canh va tinh hudng thuc
té. Mdi bai tap PISA gdm 4 phan: + Phan dan c6 thé
trinh bay dudi dang chit, bang, biéu do... nham thiét
1ap béi canh chung cho cac cau hoi di kém. Chat ligu
cta bdi canh duoc léy tir thuc tién, pht hop véi noi
dung kién thirc va mirc do biéu hién ciia NL trong
cau hoi, thu hut duge mdi quan tdm cua HS; + Phan
cdu hoi thudng gém cac dang: Cau hoi tric nghiém
khéch quan nhiéu lya chon; Cau héi ¢6 - khong, ding
- sai phuc hgp; Cau hoi dong doi hoi tra 101; Cau hoi
mo doi hoi tra 161 ngdn; Cau hoi md doi hoi tra 10i
dai; + Pdp dn va huéng dan cham duge xay dung
theo 3 mirc: murc day du, mic khong diy du va mirc
khong dat; + Ma héa phan tra 16i boi cac chuyén gia
dé chuyén d6i thanh diém cho HS.

2.3 Xdy duwng bai tdap tiép cdn theo PISA ding danh
gid nang lwc nhdn thirc khoa hoc tw nhién ciia hoc
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sinh trung hoc co s¢
2.3.1 Nguyén tdc xdy dung bai tdp PISA

Tir cic phan tich cia Nguyén Thi Diém Hang
(2020) va Lé Thai Hung (2020), chiing t6i xay dung
cac bai tap dinh huéng PISA theo 5 nguyén tic sau:
(1) bam bao muyc tiéu danh gia dugc NL nhan thtc
KHTN cua HS; (2) Bam bao d6 tin cdy, danh gia
ding murc do dat duoc vé NL nhan thie KHTN cta
HS; (3) Pam béo tinh thyc tién khi xdy dung phan
dan (bdi canh) cua bai tap PISA; (4) Pam bao tinh
vira strc khi xay dung hé théng cau hoi, phu hop véi
thuc tién day hoc cta co so giao duc; (5) Pam bao
tinh khoa hoc va logic su pham.
2.3.2 Quy trinh xdy dung bai tdp PISA

Trén co so nghién ctru cia Nguyén Thi Diém
Hing va cong cu (2020) va cc biéu hién cia NL
nhan thitc KHTN ¢ bang 1, ching toi dé xuat quy
trinh xdy dung bai tap tiép can theo PISA gom 5
budc sau: + Budc I: Lua chon ndi dung kién thuc
phu hgp, mo ta cu thé chuén can dat cia NL nhan
thttc KHTN tng voi ndi dung kién thirc da chon; +
Burde 2: Lua chon bdi canh thuc tién hop li cho phﬁn
dan; Thiét ké cac cau hoi phu hop véi ndi dung kién
thirc va muc d6 biéu hién cua NL can danh gia; +
Bude 3: Xay dung dap an va hudng dan cham bai,
lam 16 cac biéu hién cua NL nhan thae KHTN duge
danh gia; + Budc 4: Thu nghiém su pham; + Budc
5: Chinh stra, hoan thién bai tap.
2.3.3 Cdc bai tdp tiép cin theo PISA dd xdy dung

Qua nghién ctru cac ndi dung vé Hoa hoc — mon
KHTN 16p 8 (B GD-BT, 2018b), chung t6i xay
dung dugc 09 bai tap PISA nhu sau:

Tén bai tap PISA

1. Céc bién dbi cua chit trong tw nhién
2. Nhiét cua phan trng va Gng dung
Phin ting héa 13{h %(hi quyén va van dé 6 nhiém khong
hoc

Noi dung

4. Dung dich oresol

5. Cac yéu t6 anh huong dén tée do phan
ung
1. Acid trong noc ddc cua con trung

Mgt so hop 2. X li can 4m dun
chat thong PP
dung 3. pH cua dat trong

4. VAn @& phan bén trong nong nghiép

* Vi du minh hoa: Acid trong ngc djc ciia con
trung
- Budc 1: Lya chon ndi dung kién thirc phu hop

Mibc do nhén
thirc

Néi dung kién thirc
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- Néu tinh chét hoa hoc cta acid; Xac
dinh goc acid.

- Xac dinh loai hop chit base.

- X4c dinh loai phan ng giira acid va

Nhan biét

base.
Théng hiéu - Giai thich tng dung cua base.
Vin dung thip | Xt 1i truong hop thuc tien c6 yéu to

tuong tu.

- Buwéc 2: Xy dung phén din va cdc ciu héi

Noc doc ctia nhiéu loai con trang, chu yéu 1a cac
loai kién va mot sb loai ong, cd chtra mét loai acid
c6 tén la formic acid (HCOOH). Day la dang acid
hiiu co don gian nhét, c6 tinh acid manh hon céc acid
cung diy dong dang.

Khi bi ong hodc kién dét, formic acid s& duoc
tiém vao da gdy cam gidc dau rat va ngua ngay kho
chiu trén da. Cam giac nay c6 thé kéo dai trong vai
gid cho dén vai ngay. Néu bi dbt nhiéu 1an hodc bi
phan tng di mg, cac triéu ching c6 thé nghiém trong
hon, bao gdm sung phu, kho thé va suy tim. Vi vay,
khi bi dbt can nhanh chong xtr li vét dbt dé giam
thiéu cac tac hai ctia noc doc. Theo kinh nghiém dan
gian, vi¢c boi voi t6i (Ca(OH),) vao vét can s& glup
glam nhanh cam giac dau rat hodc c¢6 thé ria vét dot
bang xa phong va nudc dé loai bé noc doc.

Cdu héi 1: Formic acid c6 nhimng tinh chit hoa
hoc nao? Xac dinh géc acid cua formic acid.

Cdu hoi 2: Vi toi thude loai hop chét gi? Vi sao
boi voi vao vét con tring d6t lai giam dau rat?

Cdu hoi 3: Phan tmg hda hoc xay ra khi xt 1 con
trang dot bang voi toi thudce loai phan tng gi? Viét
phuong trinh phan img minh hoa.

Cdu hoi 4: Co thé ding chat nao khac voi toi dé
xtr 1i vét con trung d6t? Giai thich tic dung cua chat
do.

- Buéc 3: Xdy dung ddp dn va hwdng dén chim
bai
Cau hor I:

- Murc day du: HS tra To1 day du cac y sau:

+ Tinh chat hoa hoc cua formic acid: lam quy tim hoa do,
tac dung voi kim loai (truée H), tac dung vai oxide base,
tac dung v6i mudi cua acid ycéu hon.

+ Goc acid: HCOO ™.

- Mikc khéng ddy du: HS tra 101 duoc it nhdt mot trong cac
y trén.

- Khong dat: HS tra 101 sai hodc khong tra 101i.

Cau hoi 2:
- Mirc day du: HS tra 101 day da cac y sau:

+ Vi t6i thudce loai base kiém.

+ Vi voi tdi co tinh base nén trung hoa duoc formic acid co
trong vét dot lam nong d6 acid giam, giam cam giac dau rat.
- Mikc khéng ddy du: HS tra 161 dugc it nhat mot trong cac ¥ trén.

WC Khong trd 1oi

~Mire day du: HS tra 101 ddy du cac y sau:

+ Loai phan tng: Trung hoa.

+2HCOOH + Ca(OH), = Ca(HCOO), + 2H,0.
- Mire khéng day di: HS tra 101 duoc it nht mot trong cac ¥ trén.
- Khong dat: HS tra 101 sai hoac khong tra 10i.

%mdg)'/ du: HS tra 101 day dua cac y sau:
+ C6 thé dung xa phong thay thé voi.
+ Vi xa phong ciing co tinh base nén trung hoa formic
acid trong veét dot giup giam cam giac dau rat.
—']:/Iy'"c khéng ddy du: HS tra 10i duoc it nhit mot trong cac
y trén.

- Khong dat: HS tra 161 sai hodc khong tra 161

* Cac biéu hién cia NL nhan thirce KHTN duoc
danh gia:
Cau héi

NL nhén thive KHTN dwgce danh gia

- (NTKHTN.1) Chi ra dugc goc acid.
1 (NTKHTN 2) Trinh bay duoc tinh chit hoa
hoc cua acid.

- (NTKHTN.4) Phan loai dugc base.
2 - (NTKHTN.9) Giai thich duoc moi quan hé
giira tinh chat va uimg dung ctia Ca(OH),.
(NTKHTN 1) Néu duogc tén cua phan tng
3 gitra acid va base.
(NTKHTN 2) Viét phuong trinh phéan tng
gitra acid va base.

(NTKHTN.4) Lua chon dugc chét cung tinh
base véi Ca(OH),.

- Buoc 4 va 5: Bai tap trén c6 thé dung luyén
tap, cung cb hodc danh gia HS khi day xong bai
“Base. Thang pH” hodc chit d& “M¢t s6 hop chat
théng dung”. Tir két qua thu dugc, GV danh gia hiéu
qué sir dung cua bai tap va diéu chinh ndi dung bai
tap cho phul hop véi cac didu kién thyuc tién nhu thoi
gian, NL cua HS...

2.4 Két qua khdo sit y kién GV va phéong vin
chuyén gia

2.4.1 Két qua khao sat y kién GV: Y kién ciia 30 GV
day mén KHTN tai mét sé trieong THCS & thanh pho
Can Tho dwoc tong hop nhw sau:

+ Céc bai tap PISA di xay duyng déu danh gia
duoc NL nhan thire KHTN cta HS cép THCS theo
cac muc do khac nhau va bam sat yéu cau can dat cla
mon KHTN, c6 tinh kha thi trong kiém tra danh gia
mon hoc (30/30 GV).

+ Bbi canh cua cac bai tap dam bao yéu t thuc
tidn; Cac cau hoi duge thiét ké phi hop véi NL cia
HS cip THCS, dam bao phan hoa HS theo NL (30/30
GV).

( Xem tiép trang 124)
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coi la mdt dac tinh cua tu than ngén ngli, mdt van
dé ctia tir ngit chtr khong lién quan gi téi tu duy hay
hanh dong. Boi li do ndy, hau hét moi ngudi nghi ho
c6 thé séng 6n thoa ma khong can t6i an du. Nguoc
lai chung t6i thiy rang 4n du tham nhap khip trong
cudc sdng hang ngay, khong chi trong ngdn ngit ma
con ca trong tu duy va hanh dong. Hé théng y niém
thong thuong cua chung ta, thong qua do chung ta tu
duy va hanh dong, vé co ban 1a ¢6 tinh an du”.
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Xﬁy dl.rng bai té:lp PISA mon Khoa hQC......(tiép theo trang 9)

+ Céc bai tdp PISA déu dam bao tinh khach quan
va toan dién trong danh gia két qua hoc tap ciia HS
theo hudng tiép can NL (28/30 GV).

+ Tét ca GV (30/30) déu ung ho viéc sir dung bai

tap PISA trong kiém tra danh gia mon KHTN 16p 8
theo hudng phat trién NL cta HS.
2.4.2 Két qua phong van chuyén gia: Qua phong van
05 chuyén gia hién 1a giang vién day hoc phan Panh
gia két qua day hoc Toan va KHTN (SG422), chung
t61 nhan dugc két qua sau:

+ 100% chuyén gia dong ¥ rang: Cac bai tap
PISA da xay dung dap ung duoc muc tiéu danh gia
NL nhan thie KHTN cta HS cap THCS.

+ 100% chuyén gia déu thong nhit: Céc bai tap
PISA dugc xay dung kha tdt, co su dau tu chinh chu,
dam bao tinh chinh xac, khoa hoc va tinh kha thi.

+ Bai tap PISA dung trong danh gia NL cua HS
theo dinh huéng ctia nghién ctru dugc tat ca chuyén
gia (05/05) nhén dinh 1a hoan toan phu hop, dap ting
dugce muc tiéu déi méi phuong phap kiém tra déanh
gia cua chuong trinh mén KHTN 2018.

3. Két ludn va Kién nghi

Bai tap tiép can PISA 1a cong cu hd trg hiéu qua
cho GV va cic nha quan li gido duc trong kiém tra,
danh gia NL cua HS. Két qua budc dau cua nghién
ctru cho thay viéc sir dung bai tap PISA trong dénh
gia NL KHTN ctua HS THCS 1a hoan toan kha thi va
phut hop. Trong nghién ctru tiép theo, chung toi s&
ap dung cac bai tap nay vao danh gia NL nhan thtc

KHTN cua HS trong day hoc mén KHTN 16p 8 tai
cac trudng THCS ¢ Can Tho dé thu thap sb lidu thuc
nghiém va dua ra két luan day du, khach quan hon.
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