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TRONG DAY HOC TiCH HOP MON KHOA HOC TU NHIEN
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Tém tat: Day hoc phat tridn phdm chét, nang Ilwc ngudi hoc l1a mét trong nhivng van dé trong tam trong
dinh hwéng ddi méi gido duc dang dwoc BO Gido duc va Bao tao trién khai hién nay. Theo dd, nang luc

can hinh thanh va phét trién & hoc sinh (HS) gém cac néng lwc chung (dwoc hinh thanh théng qua cac
mon hoc) va nédng lwc dac thu (do mot hodc mdt sé mén hoc kién tao thanh). Trong d6, néng lwc khoa
hoc Ia nang lwc chung quan trong can thiét véi HS trong qué trinh hoc tap, lao dong va thich nghi véi sw
thay ddi clia doi sdng thuce tién. Bai bao trinh bay két qua nghién ctru v& biéu hién, tiéu chi, cac mirc do
danh gia va xay dwng bd cong cu danh gia nang lyc khoa cua hoc sinh trong day hoc tich hgp mon khoa

hoc tw nhién & trwdng Trung hoc co sé.

Tir khéa: day hoc tich hop; nang Iuc khoa hoc; khoa hoc ty nhién; danh gia nang luc; d6i méi giao duc.

1. D4t van deé

Nang luc khoa hoc (NLKH) la mét trong nhiing
nang luc can hinh thanh va phat trién cho nguai hoc. Vi
vay, trén thé giéi c6 nhiéu t6 chirc, chuong trinh quan
tam nghién ciru nhu t6 chiic Hop tac va phat trién kinh
té (OECD), cc qudc gia nhu Australia, Singapore, Duc,
[6]... CAu tric NLKH cua nhitng nghién ctu trén ¢ su
khac nhau nhét dinh nhu trong chwong trinh gido duc
phd thdng cua Ptrc, md hinh nang luc cac khoa hoc ty
nhién duoc chia thanh bon nhom ning lyc thanh phan:
tri thac chuyén mén, kham pha tri thic, giao tiép va
danh gia [5, tr.4]; chuong trinh cia My va Singapore
cau trac NLKH bao gém céac thanh té: dat cau hoi va
xac dinh van dé, phat trién va sir dung mé hinh, lap ké
hoach va tién hanh khao sét, phan tich va trinh bay sé
liéu, sir dung tu duy toan hoc, Xay dung loi giai va thiét
ké giai phép, thu thap danh gia va trao di thong tin [7];
PISA - “Programme for International Student Assessment
- chuong trinh d4nh gia hoc sinh quéc t€” do hiép hoi
cac nuéc (OECD) khoi xudéng va chi dao, PISA coi
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nang luc khoa hoc 1a mét nang lyc co ban caa hoc sinh
(HS) khi hoc khoa hoc va dé xuat ra cau trdc phi hop dé
danh gia hoc sinh (HS) trung hoc co sé.

Tai Viét Nam, nang luc khoa hoc cling la mot trong
nhitng muyc tiéu cua chuong trinh gido duc phd théng
sau 2018 nén ciing nhiéu tac gia quan tam nghién cau
nhu Cao Thi Thang, Pham Thi Kim Ngéan, biang Thi
Thuan An, Tran Trung Ninh,...

Dua trén cu trdc NLKH cua Pisa d& xuét, chdng
t6i xay dung ciu tric NLKH cho HS trung hoc co s
trong day hoc tich hop. Bai béo lam r& céac biéu hién,
cong cu danh gia NLKH cua HS trong day hoc tich hgp.

2. N6i dung nghién ctru
2.1. Co s li luan dé xay dung bd cong cu danh gia

Pé xay dung dugc cdng cu danh gia NLKH ching
t6i phai nghién ctu mot sé co s I thuyét sau: mot s6
véan dé chung vé& déi méi danh gia két qua hoc tap cua
HS, danh gia nang lyc; khéai niém NLKH, biéu hién cua
NLKH, tiéu chi chat lugng cua NLKH [3]; dic diém caa
moén khoa hoc tu nhién.

C6 rAt nhiéu khai niém NLKH duoc dua ra badi cac
nha nghién ctru khac nhau, ching t6i quan niém nhu
sau: “NLKH la kha nang huy déng von kién thirc, ki
nang va cac thudc tinh tam Ii nhw niém tin, thdi do,... dé
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gidi thich cac hién twong khoa hoc, trinh bay bao vé cac
ludn diém khoa hoc va vin dung tién trinh khoa hoc dé
gidi quyét cac van dé ciia thyc tién trong doi song va ki
thudt voi tw cach la cong dan co trach nhiém voi XH”.
2.2. Xay dwng coéng cu danh gia NLKH

2.2.1. C4u tric ning lwc khoa hoc

Bang 1. Cdu triic ning hyc khoa hoc trong day hoc tich hop

Thanh t6/ Chi s6 hanh vi

1. Gidi thich
hién  twong

11 Nhan ra (nhé lai) va van dung
kién thirc khoa hoc mdt cach phu

mgt cdch P
khoa hoc 1.2. Tao dugc cac md hinh dé gidi

thich hién tugng mot cach khoa

1.3. Pua ra cac du doéu} CQ can
cu/Cung cap cac gia thuyét de giai

1.4. Li giai dugc ¥ nghia cua kién
thirc khoa hoc d6 d6i véi doi song,

2.1. Pit ra nhitng cau hoi dé kham
phé mot nhi¢ém vu khoa hoc.

2. Danh gia,
thiét ké va
thwe hién cdac
nghién cuu
khoa hoc

2.2. P& xuét ra cach thirc tién hanh
thuc hién nhi¢m vu nghién ctru (d€

2.3. Lya chon giai phap nghién ctru

2.4. Thuc hién cac nghién ctru

3. Trinh bay | 3.1.Phan tich va xir li sb liéu
cdc dit liéu va
biang chimng
mot cdach
khoa hoc

3.2. Nhan xét va dbi chiéu cac két
qua thu dugc

3.3. Trinh bay két qua

Dé xay dung cac bang kiém quan sat cu thé trong
qua trinh hoc cua timg don vi kién thuc cu thé, tac gia
can cir vao nghién ctu md ta ciu trdc caa NLKH, céc
mtc tiéu chi chat luong. Sau do, tac gia chuan héa bing
cach ldy y kién chuyén gia vé& ning luc néi chung va
NLKH néi riéng. Két qua chung t6i thu dwgc cau tric

NLKH (Bang 1) theo quan niém vé NLKH nhu trinh
bay & muc trén.

Tir cau trc trén cd thé thiy, NLKH s& dugc hinh
thanh va phat trién dan trong nhiéu ngay, nhiéu thang,
nhidu nam, va c6 thé qua ting thanh phan riéng biét
hodc tong thé. Viéc phat trién thang danh gia NLKH
cho HS c6 thé md ta chinh xac hon trong tién trinh hoat
dong day hoc cu thé.

Ciing nhu khong khi va anh sang, nuéc khong thé
thiéu dugc trong doi séng con ngudi. Trong qua trinh
hinh thanh sy sdng trén Trai Dét thi nudc va méi truong
nuGe dong vai tro quan trong. Sy ¢6 mat cta nudc la
diéu kién dau tién dé xac dinh sy ton tai cua su song. O
dau c6 nudc thi ¢ d6 co su song. DSi véi sy sdng cua
con nguoi, nuéc 1a nén tang cho tat ca cac hoat dong.
Nudc cho ta ubng, tao ra thuc phiam cho chung ta n, tao
ra nang lugng hd tro nén kinh té hién dai cua ching ta,
duy tri céc dich vu sinh thai va cac yéu té khac ma tat ca
chung ta déu phu thudc. Vi vdy, tac gia lra chon nghién
ctru thiét ké chi @é tich hop cac kién thic vé “Nudc
trong cudc song” trong chwong trinh bac THCS thi s&
hinh thanh & ngudi hoc buc tranh tong thé vé Nudc trén
co so cac kién thirc vé& nuéc c6 ¢ trong cac mon hoc
hién hanh ¢ bac THCS. Qua do, gitp HS tich hop cac
kién thic va ki nang da linh hoi, HS van dung phi hop
c4c tri thure va ki nang riéng r& cua céc kién thirc nuéc
trong cac phan mon vao giai quyét cac van d& trong
cudc sbng, tir d6 c6 nhidu co hoi dé phét trién nang luc
khoa hoc ¢ nguoi hoc [1], [2].

Trong noi dung bai bao nay tac gia tap trung trinh
bay hai cong cu danh gia NLKH trong day hoc chu dé
nudc trong cude sdng.

2.2.2. Str dung bang kiém quan sat

Dé theo ddi dugc cac biéu hien NLKH qua ting
cac noi dung thudc cac chi dé day hoc, ching toi xay
dung bang kiém quan sat danh gia NLKH cua hoc sinh.
O mdi biéu hién ching t6i danh gia diém s theo tiéu
chi chét luong.

Bang 2 minh hoa cho bang kiém quan sat danh gia
NLKH cua hoc sinh trong qua trinh hoc noi dung “Nudc
1a gi” trong chu d& “Nudéc trong cudc séng”.

Bdng 2. Bang kiém danh gia NLKH cia hoc sinh trong day hoc ngi dung “Nude la gi?”

Chi s6
hanh vi

Ning luc
thanh to

Biéu hién cu thé

Piém s
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1. Gidi thich
hién  twong
mét cach
khoa hgc

11

Nhan ra (nhé lai) dugc kién thic vé céc trang thai cia nudc va van dung
kién thure do dé giai thich cac hinh anh lién quan.

Van dung dugc kién thirc cac trang thai ton tai cia nuéce dé giai thich vong
tuan hoan cua nudc.

1.2

Tao ra duoc thi nghiém mé hinh dé giai thich thanh phan cau tao caa nuéc

1.3

Li giai dwoc vé hinh dang va thé tich ciia nu6c bang vi dy thyc tin.

Li giai dwoc hoi nudce co quan sat dwoc hay khdng bang vi du thyc tién.

2. Danh gia
va thiét ké
cac  nghién
ctru khoa hoc

2.1.

Dat duoc cac cau hoi: i o
1) Céc trang thai ton tai ciia nude c6 dic diém gi? Lam cach nao dé biét?

2) Nudc thay ddi trang théi khi nao?

3) Qué trinh thay ddi trang thai cua nuoc c6 nhimg dac diém gi? (ddc diem
vé khéi lugng, thé tich, nhiét do,...).

2.2

Dé xuét duoc cach thire tién hanh thuc hién nhiém vu nghién ctru vé hinh
dang va the tich ba trang thai cua nudc.

Dé xuét duoc cach thire tién hanh thue hién nhiém vu nghién clru vé dic
diem veé nhiét d9, the tich, khoi lugng ciia nudc trong qua trinh chuyén
trang thai clia nudc.

bé xuat dugc cach thic tién hanh thuc hién nhiém vu nghién ctou vé
nghién ctru sy s0i ciia nudc.

2.3

Phan p’ch, danh gia, h_rg chon giai phap tdi wu thuc hién nhiém vu nghién
ctru vé hinh dang va thé tich ba trang thai cia nudc.

Phan tich, danh gid, lva chon giai phap t6i wu thuc hién nhiém vu nghién
ctru vé dac diém vé nhiét do, thé tich, khdi lugng ctia nudc trong qua trinh
néng chay, dong dic.

Phan tich, danh gia, lya chon giai phap t6i vu thuc hién nhiém vu nghién
ctru v€ nghién ctru sy sdi cia nudc

24

Lap duoc ké hoach nghién ctru vé hinh dang va thé tich ba trang thai cua
nudc va thuc hién thanh cong theo cac budc cua ke hoach da dé ra.

Lap dugc ké hoach nghién ciru sy thay ddi nhiét do, thé tich, khdi luong
ctia nudc trong qua trinh nong chay, dong dac va thyc hién thanh cong theo
cac budc cua ké hoach da deé ra.

Lap duoc ké hoach nghién ctru sy s6i cua nudc va thuc hién thanh cong
theo cac budc cua ké hoach da dé ra.

3.Trinh  bay
cdc dir liéu va
bing chimg
mot cdach
khoa hoc

3.1

Chuyén d6i két qua thi nghiém sy thay d6i nhiét d6 theo thoi gian khi dun
nudc.

3.2

Nhan xét dic diém vé thé tich, hinh dang cua cac trang thai cua nudc qua
ket qua thi nghiém thu dugc.

Qua d6 thi nhan xét dugc nhiét do cua nudc ting theo thoi gian; khong
thay d6i trong suot qua trinh thay doi trang thai.

Nhan xét dugc khi thay doi trang ciia nudc tir rén sang long: }(héi luong
khong thay d6i va thé tich giam; tir Iong sang ran: lic dau, thé tich giam
dén 4°C, sau do thé tich ting.

3.3

Thé tich

Trang thai

Hinh dang

Rin

Xac dinh

Xac dinh

Long

Khong xac dinh

Xac dinh

Khi

Khong xac dinh

Khoéng xac dinh

Thé tich ctia nudc thay doi, khdi lugng khong thay doi trong qué trinh bién

ddi trang thai.

2.2.3. Str dung bai kiém tra dénh gid NLKH cua

hoc sinh

Bai kiém tra la mot cong cu danh gia kha phd bién
cho phép ngudi nghién ciu ¢ thé thu thap céc dir licu
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qua céc cau tra loi hodc mé ta cach suy nghi cua HS trude
mot hé thdng cac cau hoi hoac nhiém vu doi hoi nguoi
hoc phai thé hién sy am hiéu kién thic, ki nang can thiét.
Do vy, viéc thiét ké bai kiém tra phai theo mot quy trinh
chit ché bao gom cac budc: 1am rd muc tiéu cua danh
gi4, xac dinh ddi tuong danh gia, xac dinh cac bién can
do, xac dinh phuong phép va diéu kién thuc hién bai
kiém tra, thiét 1ap ma tran bai kiém tra, bién soan item va
huéng dan cho diém, thao luan vé bai kiém tra va cac
items; thir nghiém va danh gia, hoan thién bai kiém tra.

Sau day 1a két qua test cong cu bai kiém tra danh
gid NLKH sau khi HS hoc xong chu dé& “Nuéc trong
cudc séng” bang phan mém Conques va SPSS. Véi muc
tiéu 1a danh gia NLKH cua HS sau khi hoc xong chii dé
“Nuéc trong cudc séng”. Vé noi dung cua bai kiém tra
tac gia trinh bay trong phu luc.

Pé chuan héa cdng cu ndy ching toi sir dung phan
mém conques va SPSS dé test cong cu. Cu thé nhu két
qua cua bai kiém tra & chu d& “Nudc trong cudc séng”
nhu sau:

- Panh gia do tin cay cua dé kiém tra

Hé sé Cronbach Alpha xem xét twong quan cua
viéc thyc hién 1 clu hoi véi toan bai thi: tra 161 ding
cau hoi nay c6 kha nang tra 161 dung cac cau hoi khac.

Tinh todn hé sé Cronbach alpha bing phan mém
SPSS thu duoc két qua:

Reliability Statistics
Cronbach's Alpha N of Items
749 16

Trong bang trén, Cronbach alpha tinh dugc la
0.749. Hé sb nay dat & trung binh (tir 0.6 dén 0.8). Nhu
vy dé kiém tra dung dé do luong nang luc HS tuong
déi tot.

- Puong cong thong tin cua dé kiém tra

Ddi véi dé nay, duong cong thong tin cho boi Hinh 1.
Nhin vao duong cong thdng tin cia dé kiém tra, ta c6
thé thay day 1a mot bai kiém tra & muc trung binh ddi
v6i hoc sinh va bai kiém tra nay thu duoc nhiéu théng
tin nhat trong dai nang lyc tir -1 dén 0.5.

Test Information

Generalised Rems 3

Information
>

t s
; y,
: ‘//

4 3 2 1 ) 1 H 3 4
Latent Trait (logits)

Hinh 1. Puong cong théng tin ciia dé kiém tra
- C4c chi sb thong keé bai test do ludng nang luc dé sau

Bdng 3. Cac chi sé thong ké bai test do liwong ning luc
dé sau

P§ khé ciu hoi B¢ phit hop véi mé hinh IRT
Khoing
bién thién
1 -0.465 0.124 1 (0.58,1.42)| 0.1
2 -1.325 0.196 0.92 | (058, 142)| -0.3
3 0.936 0.174 1.02 | (0.58,142) | 02
4 0.341 0.163 1.38 (0.58,1.42) 1.7
5a -0.899 0.16 0.96 | (058 ,1.42)| -0.1
5b 0.386 0.142 1.25 | (0.58,1.42) | 1.1
6a 0.099 0.13 1.18 | (0.58,142)| 0.9
6b -0.83 0.112 1.04 | (0.58,142)| 0.2
7 0.041 0.152 0.88 | (0.58,142)| -0.5
8 0.668 0.171 0.88 | (0.58,1.42)| -0.5

Pokho | Saisé | MNSQ T

9 -0.415 0.099 1.1 (0.58,1.42) | 05
10 0.309 0.195 1.04 | (0.58,142)| 0.2
11a 0.505 0.17 0.84 | (0.58,1.42) | -0.7
11b | 0.650* 0.561 1.06 | (0.58,1.42)| 023
I1c | -0.465 0.124 1 (0.58,1.42) | 0.1

12 -1.325 0.196 0.92 | (0.58,1.42)| -0.3

C6 thé nhan thay ¢ Bang 1:

+ C4c cau hoi co do kho tir -1.325 dén 0.936 logit;

+ Céc cau hoi déu pht hop tuong ddi véi md hinh do
luong bién 4n “Nang luc giai quyét van d&” (c6 [T|<3).
Ngoai ra, do sb lwong HS tham gia thir nghiém khong
nhiéu (43 hoc sinh) nén sai s6 udc tinh kha cao ddi vai tat
ca c&c cau hoi trong dé kiém tra (sai s6 > 0.1).

- Ban dd can bang giita do kh6 cua nhiém vu va
nang luc cia nguoi hoc

Hinh 2 (¢ dudi) thé hién su can bang giira do kho
cua 16 cu hdéi va nang luc cta 43 hoc sinh theo cung
thang do Logit, véi “0” la gia tri trung binh.
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-2

Each "X’ represents 0.3 cases

Hinh 2. Ban do can bang dé khé 16 cau héi va nang luc
hoc sinh

Phia ngoai cling bén trai ban d6 1a thang di Logit.
Tiép theo 12 phan b vi tri nang lyc cua hoc sinh doc
theo thang do logit, ctr 0.3 em dugc ki hiéu bai 1 dau
‘x’. Phia phai ban d6 1a d6 kh6 cua 16 cau hoi. Nhiing
hoc sinh ¢6 vi tri ngang vai cau hoi thi xac suit tra loi
dung cau hoi d6 1a 0.5; khi hoc sinh cd vj tri cao hoac
thip hon cau hoi thi x4c suit tra loi dung cau hoi d6 s&
cao hon hoic thap hon 0.5.

Ban d6 cho thdy, bai test c6 d6 khé dwoc phan b
tuong d6i phii hop véi nang luc hoc sinh (trai déu trén
thang do). Mot sb cau rat d& nhu cau 2, 5 (hau hét hoc
sinh déu c6 kha ning tra loi dung), va mot sb cau rat
khé nhu 3, 10, 16 (co6 it hoc sinh c6 kha nang tra 1oi
dung). Tuy nhién trong d& ciing c6 em HS c¢6 ning luc
nam trén mirc do kho cua cac cau hoi trong dé.

Sau khi c6 bai kiém tra da chuén hoa, ching toi tién
hanh cho HS lam va ldy két qua, ding phin mém

Congquest dé tinh dugc nang luc khoa hoc wéc tinh cho
hoc sinh.

3. Két luan

B6 cbng cu danh gia NLKH ctia HS THCS trong
day hoc tich hop da dugc xay dung trén co s¢ khoa hoc
va thuc tién, da duoc kiém nghiém va hoan thién thong
qua thuc nghiém su pham. Két qua thuc nghiém su
pham d& ching to tinh kha thi va hiéu qua cua b cong
cu danh gia da xay dung. Két qua nghién ctu c6 thé
dugc tham khao dé xay dung bo cong cu danh gia mot
s nang luc khac trong day hoc tich hop & THCS va
THPT theo chuong trinh hién hanh ciing nhu mot sé NL
chung, NL chuyén biét trong cAc mén theo chwong trinh
Gi4o duc phd thdng mai sau 2018.
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TOOLS FOR EVALUATION OF STUDENTS’ SCIENTIFIC CAPACITY
IN INTEGRATED TEACHING NATURAL SCIENCE SUBJECTS

Abstract: Teaching aiming to developing learners’ quality and capacity is one of the key issues in education reform orientation
currently being implemented by the Ministry of Education and Training. Accordingly, students’ competency needs to be formed and
developed by composing of common capacities (formed through disciplines) and specific competencies (made up of one or more
disciplines). In particular, scientific literacy is an important general necessity for students in the process of learning, labor and
adapting to the changes of real life. This article presents the results of the research on: Performance, criteria, levels of evaluation and
development of a set of tools for assessing the faculty's ability to integrate natural sciences in secondary schools.

Key words: integrated teaching; scientific capacity; natural sciences; capacity evaluation; education reform.
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