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Questions for evaluating scientific thinking can be widely applied in
regular tests, university entrance exams, ensuring the evaluation of the
required levels of the Physics, Chemistry and Biology curriculum as
well as specific manifestations of general competencies in the 2018
Viethnam General Education Program. In addition, question clusters are
also used to assess scientific thinking for students who do not learn
Physics, Chemistry and Biology at the high school level. In this paper,
we present the research results on the process of constructing questions
for evaluating scientific thinking, the main evaluation criteria, and
suggestions for setting up a matrix to validate the use of question
clusters for evaluating thinking through the application of theoretical
research methods and Delphi methods. The process of constructing
questions for evaluating scientific thinking that we have developed
consists of 8 steps and the question cluster evaluation criteria include 9
criteria. The question cluster for evaluating scientific thinking is
constructed according to the process that we propose to meet the
detailed requirements on structure, content, form, and ratio of types of
evaluation questions.
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Cau hoi danh gia tu duy

Cau hoi danh gia tu duy khoa hoc

Céac chum céu hoi danh gia tu duy khoa hoc cd kha nang ung dung
rong réi trong cac bai kiém tra dinh ki, cac dé thi tuyén sinh dai hoc,
dam bao danh gia duoc cac yéu ciu can dat cia chwong trinh cac mén
thudc linh vuc khoa hoc tu nhién (Vat Ii, Hoa hoc, Sinh hoc) ciing nhu
biéu hién cu thé cua cac niang luc chung trong Chwong trinh gido duc
phé thong 2018. Hon thé nita, cac chim cau hoi con duoc sir dung dé
danh gia tu duy khoa hoc cho hoc sinh khong hoc cac mon Vat i, Hoa
hoc, Sinh hoc & cap trung hoc pho thdng. Trong bai b&o nay, ching toi
trinh bay cac két qua nghién ciu vé quy trinh xay dung cau hoi danh
gia tu duy khoa hoc, bg tiéu chi danh gid cau hoi va ggi y cach lap ma
tran dé kiém tra sir dung cac chum cAu hoi danh gia tu duy théng qua
viéc 4p dung phuong phap nghién cuu |Ii thuyét va phuong phap
chuyén gia. Quy trinh x&y dung cac cau hoéi danh gia tu duy khoa hoc
do ching toi xay dung gom 8 budc va bod tiéu chi danh gia ciu hoi
chim gom 9 tiéu chi. Chum cau héi danh gid tu duy khoa hoc dugc
xay dung theo quy trinh ma ching t6i dé xuat dap {ing cac yéu cau chi
tiét vé cau trlc, ndi dung, hinh thirc va ti 1¢ cac cac cau hoi danh gia.
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1. Gioi thigu

Kha ning tu duy khoa hoc dugc nhan manh 1a mét kha ning cbt 18i va duoc cdng nhan 13 mot
muc tiéu quan trong trong gido duc khoa hoc. Theo Deanna Kuhn, tu duy khoa hoc dugc mo ta la
céc suy nghi vé tién trinh tim kiém kién thtc cta con ngudi va c6 tinh x& hoi [1]. Can c6 su phan
bi¢t ro rang gitra tu duy khoa hoc va kién thie khoa hoc: trong khi tur duy khoa hoc md ta qua
trinh bao gdm bdn giai doan chinh 1a tim hiéu, phan tich, suy luan va tranh luan [2], véi cac cong
cu dya trén suy luén logic, dugc ap dung trong cac ngix canh khac nhau nham tim hiéu vé mot
hién twong dang dugc quan tam [3] thi kién thic khoa hoc duoc xem xét nhu két qua cua qué
trinh tim toi kham phé bang viéc két hgp mét cach ¢ chu y giita ly thuyét va bang ching thuc
nghiém [1]. Bén canh d6, cic nha khoa hoc ciing di dé xuat khung méd hinh DMCR (Data-
covariation and Mechanistic Causal Reasoning) vé tu duy khoa hoc, trong dé chi ro mbi quan hé
gilta tw duy nhén qua va tu duy khoa hoc: ngudi hoc bat dau qua trinh tim hiéu vé céc hién tuong
bang cach quan sét c4c su kién, thu thap cac dir lieu mo ta ve cac biéu hién lién quan va co thé
dugc khai quat hoa dé cung cap bang ching giai thich cho mot co ché gia dinh [4].

Déi véi ngudi hoc, tu duy khoa hoc la yeu t6 quan trong gop phan phat trién k¥ ndng suy luan va
tu duy logic, thé hién qua viéc c6 kha niang nim bt thong tin, dat cau hoi, tim kiém, thu thap dir liéu
va kiém tra gia thuyét. Nguoi hoc c6 tur duy khoa hoc tét thuong ¢ kha nang tu hoc tot, dac biét 1a &
bac dai hoc. Do d6, danh gia tu khoa hoc cua thi sinh trong cac ky tuyén sinh dai hoc da va dang
nhan duoc sy quan tdm caa cac nha khoa hoc ciing nhu cac t6 chire gido duc. Trong nghién cau cua
minh, Ma Lou va c&c cong su da xdy dung bai kiém tra nham danh gia kha ning tu duy khoa hoc
cua nguoi hoc dua trén ca phuong phap dinh tinh va dinh lugng. Nghién ctu cta 6ng mac du da
chimg minh duoc tinh hop 1y va dang tin cay nhung con nhiéu han ché bai ngi dung cac cau hoi lién
quan tai quy trinh khoa hoc con thiéu va viéc lua chon cac mau thir nghiém cho phwong phéap dinh
luong, sé lugng chuyén gia tham gia dong goép v kién con it [5]. Cong cu iSTAR (Inquiry in
Scientific Thinking, Analytics, and Reasoning) dugc dé xuét boi Lei Bao va cac cong su xac dinh ba
chiéu chinh v& qua trinh tu duy khoa hoc (bao gom kiém soét bién sb, phan tich di liéu, va quyét
dinh nhan qua) thong qua cac cau hoi danh gia tu duy khoa hoc phu hgp véi mo hinh DMCR [4].

Trong nhung nam gan day, xu thé danh gia tu duy khoa hoc trong mét s6 bai thi uy tin trén thé
gidi ngay cang duoc quan tdm va sir dung rong rai. Trong cac bai thi da duoc thiét ké nhim danh
gi4 ning luc hoc tap va cac k¥ niang tu duy cta thi sinh ding ki tuyén sinh vao cac trudng dai
hoc, ACT (American College Testing) 1a mot bai thi dién hinh va dugc danh gia cao. ACT la mot
bai thi dwoc thiét ké dé do kha ning sin sang cua ngudi hoc cho viéc hoc dai hoc. Phan bét budc
cta bai thi ACT duoc chia thanh 4 phan véi loai hinh cau héi tric nghiém khach quan da lya
chon, bao gom: Tiéng Anh (English), Toan (Mathematics), Poc hiéu (Reading) va Tu duy khoa
hoc (Science reasoning); phan tu chon 1a bai danh gia k¥ nang viét. Cac cau hoi trong phan thi Tu
duy khoa hoc cia mét bai thi ACT dugc ciu trac nhu bang 1 [6].

Bang 1. C4u tric bai thi ACT
S6 lwgng ciu héi: 40; Thoi gian: 35 phiit

Ciu tric S0 lwgng ciu héi
Biéu dién dir li¢u - 3 chum cau hoi 15
Tom tit nghién ctru - 3 chim cau hoi 18
Quan diém xung dot - 1 chim cau hoi 7

Pham vi ngi dung: Sinh hoc, Hoa hoc, Vat li

MGi chim cau hoi gdm mét van ban chira dung cac thong tin khoa hoc va cac cau hoi con (lién
quan téi van ban théng tin khoa hoc) dugc thiét ké theo hinh thirc tric nghiém c6 mot phuong an tra
loi dting [6]-[8]. Pé tra loi cac cau hoi trong phan thi nay, thi sinh can &p dung tu duy khoa hoc [7]
va thi sinh ¢6 thé 1am tét hon néu da duogc dao tao dé cd kién thirc va ky ning dugc kiém tra [6].
M6t nghién ciru caa Bettinger va cac cong su cho thiy két qua cua bai thi ACT dugc d& xuit st
dung trong tuyén sinh cé tac dung cai thién va duy tri hidu qua hoc tap & béac dai hoc [9].
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Trong cac bai thi trén toan thé gidi, cau hoi theo hinh thuc tric nghiém khach quan duoc sir dung
rong réi boi tinh da dang vé kiéu cau hi va tinh ing dung cao trong viéc danh gia cac k¥ nang, khd
nang khac nhau cua nguoi hoc. Mot s6 kiéu cau hoi trac nghiém khach quan duoc su dung phd bién
la trac nghiém khach quan da Iya chon, ding-sai va dién khuyét. C4c cau trac nghiém khach quan da
lyra chon str dung dé kiém tra kha nang ghi nhé thdng tin, 4p dung Ii thuyét vao cac truong hop théng
thuong, ap dung li thuyét vao céc tinh huéng m&i va st dung phan dodn trong phan tich va danh gia
[10]. Kiéu cau hoi Pung/Sai phu hop de sir dung danh gia vé muc do kién thic, sy hiéu biét cia
ngudi hoc Ve nhitng sai lam pho bién hozc cac khéi niém doi hoi suy luan logic [10]. Trong khi do,
kiéu cau hoi dién khuyét duoc khuyén khich st dung dé danh gia mirc d6 va kha nang tai hién kién
thirc cia nguoi hoc [10]. Khi bién soan cac cau hoi trac nghiém, tac gia can tuan thu cac quy tic
chung dugc da duoc trinh bay trong nhiéu tai liéu va phé bién trén thé gii [10], [11].

Trong bai thi t6 hop Khoa hoc ty nhién cua ky thi Trung hoc phd thdng Qudc gia va bai thi danh
gia nang luc ciia mot sd truong dai hoc 16n & nude ta, cac cau hoi chi yéu dugc thiét ké theo hinh
thirc triac nghiém khach quan da Iya chon (c6 mot phuong an tra 16i dung) voi thang danh gia duoc
&p dung dé do luong mirc d6 nhan thic caa ngudi hoc 1a thang Bloom gém 6 cap do (Ghi nhé,
Hiéu, Ap dung, Phan tich, Panh gia va Sang tao) dugc chuyén hoa thanh 4 mac d6 danh gia, bao
gom: Nhan biét, Théng hiéu, Van dung va Van dung cao (con dugc goi la thang Niemierko).

Hién nay, gido duc phd thdng o Viét Nam dang trong giai doan doi méi mot cach cin ban va
toan dién. Theo Chuong trinh tong thé, dugc ban hanh Thong tu 32/2018/TT-BGDPT ngay
26/12/2018 vé ban hanh Chuong trinh gido duc pho thdng Viét Nam méi (goi tat 13 Chuong trinh
gi4o duc phd thong 2018), nang luc khoa hoc dwoc hinh thanh va phét trién & nhiéu mén hoc, hoat
d6ng giéo duc [12]. Do d6, dé danh gia toan bd niang lwc khoa hoc cua ngudi hoc thi can 6 su phoi
hop giita d4nh gia thuong xuyén va danh gia dinh ki qua cac bai thi [13]. Trong cac bai thi trén gidy
va trén may tinh, bai thi danh gia tu duy gitip ta danh gia dwoc phan 16i ciia nang luc khoa hoc. Két
hop véi danh gia qua trinh hodc danh gia théng qua cac bai thi thuc nghiem S& giup ta co day du
thdng tin Ve nang luc khoa hoc cua hoc sinh [14]. Tuy nhién, toi thoi diém hién tai, chua c6 huéng
dan cu thé vé bai thi danh gia cac yéu cau can dat vé ning luc khoa hoc trong chuong trinh cac mon
hoc khoa hoc tu nhién. Vay, cau hoi dat ra la cic cu hoi danh gia tu duy khoa hoc dugc xady dung
dua theo quy trinh nao va tiéu chi danh gia cac cau hoi d6 1a gi? Trong bai bao nay, ching t6i s&
trinh bay céc két qua nghién ctiru dé tra 16i cho cau hoi néu trén, dong thoi, goi y cach 1ap ma tran
dé kiém tra dinh Ki str dung cac cham cau hoi danh gia tu duy khoa hoc.

2. Phwong phap nghién ciru

Pé xac dinh co s6 Ii luan cho nghién cau cia minh, chung t6i st dung phuong phap nghién
ctu li thuyét. Trinh ty tién hanh tong quan tai liéu dugc mo ta trong so do ¢ Hinh 1.

‘ Tim kiém | Dia chi: scholar.google.com, webofscience.com, researchgate.net
* Tir khoa: Scientific thinking, Scientific reasoning, Evaluating
scientific reasoning

~_| Chonlge . N
11 10a = Can cir theo so lugng trich dan

tai liu

“:;;. boc + Chon loc thong tin xéy dyng co so

tai lidu Ii ludn

tai lidu

Hinh 1. Cdc budc thyc hién tong quan tai liéu
Trén co s6 If luan thu dugc théng qua nghién ciu 1i thuyét, ching toi tién hanh thiét ké quy trinh
xay dung cau hoi danh gia tu duy khoa hoc va bg tiéu chi danh gia cau hoi. Hai tai liéu nay duoc
giri t6i 8 nha khoa hoc dang giang day va nghién ctu tai cac truong dai hoc trong nude dé ap dung
bién soan cau hoi va thir nghiém rdi phan hoi. Dya trén y kién phan hdi cua cac chuyén gia, chiing
t6i tién hanh cac diéu chinh quy trinh xay dung cau hoi ciing nhu bd tiéu chi danh gia.
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3. Két qua nghién ciru va thao luan
3.1. C&c mirc dé tw duy dwoc danh gid trong mgt chum cau hai

Mot chim cau hoi danh gia tu duy khoa hoc khdng tap trung danh gia kién thic da co cua
nguoi hoc ma tap trung vao danh gia cac thao tac/ky nang tu duy khoa hoc dugc phéan chia theo
cac mic do: tu duy tai hién, suy luan tuong tur va tu duy bac cao [13]. Dua trén mé ta cu thé va
céc thao tac tu duy khuyén nghi twong ¢ng véi timng mic do, chung toi dua ra bang mo ta céc
muc d6 danh gia tw duy va cdc muc do trong thang danh gia hién hanh dang dugc ap dung pho
bién tai nude ta. Noi dung chi tiét dugc thé hién trong Bang 2.

Bang 2. Bang md td c&c muze do tw duy

Mirc do danh gia tw duy [15] Mitrc d§ twong dwong
Mikc do Mb ta Thao tac tw duy trong thang danh gia
tu duy khuyén nghi hién hanh
... .. Thé hién kha nang tai hién thong tin, tu Tim kiém, x4c dinh, nhic lai, Ak
Tai hign duy theo quy trinh da biét. so sanh,... Nhan biét
Thé hién kha nang lap luén c6 can ctr, Phan loai, so sanh, chi ra minh Thone hidu
Suy luin tu duy phan tich va tong hop theo quy chiing, dua ra li 1€, giai thich, Vén%un
trinh thich ing véi diéu kién. 4p dung, tom tit,.. A Gung
Phén tich, tong hop, danh gia,
Bic cao Thict 1gp va thyc hién duge cée md hinh phan biét, phan doan, 1ap luan, Van dung cao

danh gia, giai thich da trén bang chiing. kiém tra gia thuyét,...

3.2. Cdu trc chum cau héi va kiéu cau héi

Chung t6i d& xuit ciu tric cia mot chum cau hoi danh gia tu duy khoa hoc v6i mot vin ban
thong tin khoa hoc va ti da 7 cau hoi con (Hinh 2) dé thuan tién cho viéc 1ap ma tran va sinh dé
tir ngan hang cau hoi. S6 luong cac cau hoi con ¢d thé nho hon 7 nhung can dam bao mét cham
cau hoi co da dang kiéu cau hoi danh gia dugc ca 3 mac do tu duy va hd tro tét cho viéc xay
dung cAu tric dé kiém tra/dé thi.

Vin bin thong tin khoa hoc

Céc céu hoi con

Cauhoil | Chuhoéi2 || Cauhdi3 |  Ciuhoi4  Cauhoi5| Cauhoi6 | Ciuhéi7
Kiéu céu hoi: Tric nghiém
— | r———
Nhiéu lyra chon Bing/Sai Dién khuyét

Hinh 2. Cdu trac mét chum cau héi danh gid tw duy khoa hoc

- Vin ban thdng tin khoa hoc trong mdi chim cau héi can dugc trinh bay theo mét trong ba

dinh dang duoc cung cap boi Bang 3 [6]-[8].
Bang 3. M6 td dinh dang trinh bdy van ban thong tin khoa hoc
Dinh dang Mo ta
Biéu dién dir lidu Trinh bay thong tin du6i dang bang, do thi, so do.

Cung cap cac mo ta vé mdt hodc nhiéu thi nghiém hogc nghién ciru, bao gom:
thiét k&, quy trinh Va két qua thi nghlem hodc nghién ctu
e Cung cap mot s6 1i thuyét, gia thuyét hodc quan diém thay thé vé mot hién
tuong cu thé c6 thé quan sat duoc.

Céc quan diém mau thudn nay dya trén cac co sé khac nhau hoac dir li¢u
khong day du va khong nhat quan véi nhau.

T6m tit nghién ctru

Quan diém mau thuin
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- Ddi véi cac cau hoi con:

+ CA&c cau hoi trac nghiém nhiéu lya chon duoc dé xuit sir dung duéi hai dang thirc: c6 mot
phuong an tra 10i diing va c6 nhidu phuong an tra 161 dung. V&i mdi dang thirc, cau hoi can viét
rd yéu cau "chon 1 phuong 4n" hoic "chon nhiéu phuong 4n" dé tra 1oi, s6 phuong 4n lua chon
dugc khuyén khich 1a 4. Ngoai phuong an 1 dap an dung, cac phuwong an phai c6 d6 nhidu nhat
dinh dua trén co sé la dy kién duoc cac thao tac tu duy sai cua thi sinh khi bién soan.

+ Céc cau hoi kiéu  Dang/Sai dugc dé xuat gom t6i da 3 phat biéu va duoc trinh bay dudi dang bang.

+ Cac cau hoi kleu Blen khuyet duoc khuyen khich thiét ké dé noi dung can dién chu yeu la
s6 hoic céc tir ngdn, sb lugng chd trong tbi da 1a 2. Ban dau, loai cau hoi nay dwoc thiét ké chi
chap nhan 1 dap an duy nhat. Tuy nhién, sau khi nhan phan hoi ciia cac chuyén gia, ching t6i da
diéu chinh va d& xuat chap nhan nhiéu cau tra 1oi khac nhau cua thi sinh néu cung dién dat mot y
nhét dinh; cac phuong an tra 101 dugc chip nhan phai dugc ngudi ra dé du kién sin trong dap an.

3.3. Quy trinh xay dung cau héi danh gia tw duy khoa hoc
Xic dinh Xéc dinh yéu chu . Xac dinh

myc dich B h]:ioa'nfig;tl%ﬁc B chndatchn B dinh dang van ban
sir dung cdu hoi phamvi dénh gid théng tin khoa hoe

.

Chinh stra Thyre hién

—— Thém dinh Soan thio thi nghiém hodc
chiim céu hoi doe 14 ¢| hiim cau hoi the <] im kidm i lia
sau thim dinh oc lap chum cau hoi thd tim ‘Eern tai ligu

lién quan

Hinh 3. Quy trinh xay dung cau héi danh gia tw duy khoa hoc

Hinh 3 mé ta quy trinh xay dung cau hoi danh gia tu duy khoa hoc. Cac chum cau hoi danh
gia tu duy khoa hoc ¢6 kha ning ung dung trong cac bai kiém tra dinh ki hoic cac dé thi tuyén
sinh dai hoc. Vi vdy, viéc xac dinh muc dich str dung cau hoi s& dinh hudng viéc thiét ké noi
dung va lya chon dit liéu phu hop. Tuy thudc vao muc dich str dung cau héi ma nguoi ra dé c6
thé lya chon khoanh viing pham vi kién thirc va xac dinh cac yéu cau can dat can danh gia theo
chuong trinh mén hoc. Vi du: chim cau hoi duoc bién soan dé sir dung trong bai kiém tra cudi
hoc ky | mdn Vat Ii 10 thi pham vi kién thirc dugc khoanh vung tap trung vao Bong hoc va Bong
lyc hoc; tir d6, nguoi bién soan lua chon cac yéu cau can dat dugc quy dinh trong chuong trinh
mon hoc dé thiét ké cau hoi phu hop.

Xac dinh dinh dang van ban khoa hoc la mot budc quan trong gitip ngudi bién soan xac dinh
cac thao tac can thuc hién trong budc tiép theo. Néu dinh dang vin ban duoc xac dinh 12 loai tém
tat nghién ctru thi ngudi bién soan can thyc hién cac thi nghiém/nghién ctu hoac tim kiém céc thi
nghiém/nghién ciru duoc thyc hién bai cac ddi tuong khac nhung phai dam bao dé tin cay. Trong
khi d6, néu van ban khoa hoc duoc xac dinh trinh bay theo dinh dang quan diém mau thuan thi
nguoi bién soan can tim kiém céc tai ligu lién quan dén pham vi kién thirc da khoanh ving nham
lya chon cac quan diém phi hop dé danh gia cac yéu cau can dat da xac dinh.

Qua4 trinh tham dinh cau hoi thd sau bién soan can dwoc tién hanh doc lap dé dam bao tinh
khéch quan. Bo tiéu chi danh gia cau hoi dugc ching tdi trinh bay trong phan tiép theo cua bao
c4o s& gitp nguoi tham dinh dua ra y kién phan hdi 1am co s& cho nguoi bién soan chinh sta va
hoan thién chim cau hoi.

Minh hog ap dung quy trinh xay deng cau hgi

(1) Xdc dinh myc dich sir dung cau hai: kiém tra hoc ki I mon Vat Ii 16p 11.

(2) Khoanh ving pham vi kién thizc: Dao dong va Song.

(3) Xdc dinh yéu cau can dat can déanh gid:

- Tir d thi d6 dich chuyén - khoang céch (tao ra biang thi nghiém, hozc hinh v& cho trudc), md
ta dugc séng qua cac khai niém budc song, bién do, tan s6, toc do va cuong do song.
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- Str dung mé hinh s6ng giai thich dugc mét sb tinh chit don gian cua &m thanh va anh sang.

(4) Xdc dinh dang van ban théng tin khoa hoc: biéu dién dit liéu

(5) Thue hién thi nghiém hogc tim kiém tai liéu lién quan:

- Tim kiém tai liéu lién quan téi do thi séng, phd tan sb, cac két qua nghién cau thuc nghiém
vé song am véi cac khoé tim kiém: nhac am, song dung, ddc trung cua song am, phd tan sé cua
nhac am (céc tir khoa dugc tim kiém bang ca tiéng Viét va tiéng Anh).

- Chon loc tai liéu phu hop véi yéu cau can dat duoc xac dinh ¢ budc 3:

+ Bang s6 liu md ta moi quan hé gitra budc song, tan s6 clia Am co ban va cac hoa am khéc
nhau cho cot khdng khi c6 chiéu dai 60 cm trong hai truong hop dau kin va dau hé.

+ Phé tan s6 ndt C4 duoc phat ra boi mot kén Clarinet va mot cy séo.

Mot phan chim cau hoi sau khi bién sogn, tham dinh va chinh sira duoc minh hoa trong Hinh 4.

Am thanh cuia cac nhac cu thudc bo khi 1a két qua cua sy rung dong trong mot cot khéng khi. C6 hai loai
cot khong khi co ban: cot khong khi dau kin va cot khong khi dau mo. Khi phét ra mot am c6 tan sé f, thi
nhac cy ciing phat ra cac 4m c6 tan sb 1a boi nguyén cua fo. Am c6 tan sé f, duoc goi 1a am co ban (hoa &m
thir nhat), &m cé tan sb nf, duoc goi 1a hoa &m thir n. Hai bang sb liéu dudi ddy minh hoa cac mdi quan hé
giita budc song, tan s6 cua 4m co ban va cac hoa am khac nhau hai cot khdng khi ¢é cuing chiéu dai 60 cm.
Biét tbc do truyén am trong khong khi la 340 m/s.

Bang 1. Cot khong khi dau kin Bang 2. Cot khong khi dau ho
Hoa am Tén s6 (Hz) Buwéc song (m) Hoa am Tén s6 (Hz) Buwéc song (m)
1 142 2,40 1 283 1,20
3 425 0,80 2 567 0,60
5 708 0,48 3 850 0,40
7 992 0,34 4 1133 0,30
(Nguon sé liéu: https://www.physicsclassroom.com)
Am co ban va hoa &m két hop véi nhau dé tao Kén Clarinet S0
ra am thanh ma chdng ta nghe thiy. Mot s6 hoa ERENRS N EIT IR R RN RS

am nhanh chéng phan tan va khéng anh huong
dén am thanh tong thé. Cac hoa am khac duoc
duy tri va tré thanh cac hoa am ndi bat anh
huong dén 4m thanh nghe dugc. Hai nhac cu &
khac nhau cé thé choi cing mét ndt nhac,
nhung 4m thanh nghe dugc kha khac nhau. Mot

phan tich may tinh vé nhiing &m thanh nay cho s ] " sl ﬁn:;(m) e
thay sy khac biét lién quan dén sy manh yéu e e

twong dbi cua tin sé 4m co ban va hoa am khac . _Hinh 1. Pho tan so not C4

nhau ma nhac cu tao ra. (Nguon di liéu: https://www.physicsclassroom.com)

Phan tich nay cho két qua 1a mot phd tan sé. Phé tan sb cho thay céc tan sb cu thé trong 4m thanh va do
manh tuong déi hodc bién d6 cua ching. Hinh 1 biéu didn phd tan sé nét C4 dwoc phét ra boi mot keén
Clarinet va mot cay sao.

Cau 1. Pién s thich hop vao ché trong dé hoan thanh phat biéu sau:

Str dung s6 liéu trong bang 1 dé du doan tin s6 cua cac hoa &m. Hoa am thir 9 cua mot cot khong khi dau
mé dai 60 cm ¢ tan s6 khoang............. Hz.

Cau 2. Tich vao 6 Diing/Sai twong g trong bdang de trd loi cho cau hgi sau:

Kiém tra ti 1& tin s cua nhirng dinh trong phd tan s cia Séo trong hinh 1; so sénh no véi ti 1¢ tan s6 cua
hoa am khéac nhau duoc cho bai bang 1 va bang 2. Chiing cir nao cho thiy Sao bao gdm mét cot khdng khi
dau déng hodc mo?

Phit biéu Ping  Sai
Tat ca cac hoa am d€u c6 tan so 1a bdi so cuia tan sO Am co ban.
Do cao clia cac dinh trong Hinh 1 phu hgp véi mau séng trong Bang 1.
Tén sb cua dinh tht hai va tha ba 1an luot 13 ba 1an va nim 1an tan s6 cta dinh dau tién.
(con tiép)

Hinh 4. Chum cau hgi minh hog
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3.4. B¢ tiéu chi danh gia chum cédu hoi danh gia tw duy khoa hoc

Bo tiéu chi danh gia chum cau hoi dugc thiét ké véi hai cum tiéu chi nham danh gia van ban
thong tin khoa hoc va danh gia cac cau hoi con. Bang 3 cho biét chi tiét vé cac tiéu chi danh gia
da duoc chinh stra sau khi nhan phan hoi tir cc chuyén gia.

Trong bo tiéu chi nay, cac tiéu chi duoc chinh stra/bd sung sau khi xin ¥ kién chuyén gia la
tiéu chi (1.5) va tiéu chi (2.3), cu thé:

Bang 3. Bg tiéu chi danh gia chum cdu hoi
STT Tiéu chi Cé Khong
1 Danh gia vin bén thong tin khoa hoc )

1.1 C6 trich dan nguon tai liéu tham khao (doi voi van ban lay tir cac bao cdo khoa hoc).

12 Ngép ngir tieng Yiét, mang tinh hoc thuat, trang trong (khong chon cac bai cé tinh giai
" tri, tin trc, van noi...), dung chinh ta. o )
Trinh bay duc’zi mdt trong ba dang thirc: Biéu dién dit liéu; Tom tat nghién ctru; Quan
diém mau thuan.
Hinh éph 1o réng, dﬁy du thong tin,~dém b‘élo chét luong; cac bang s6 liéu thuc nghiém
dugc lay tir nguon tin cdy c6 trich dan nguon rd rang. i
1.5 N¢i dung van ban dan phai lién quan tdi cac kién thirc trong chuong trinh pho thong.

2 Danh gia cac ciu héi con )
2.1 Bam sat y&u cau can dat trong Chuong trinh Gido dyc pho thong. i i
29 bap an chinh xac, cac phuong an dam béolg(f) nhicu nhat dinh. Cac cau hoi kiéu bién
" khuyét can c6 cac dap an thay thé dam bao dicn dat cing mdt noi dung nhu dap an "goc".
2.3 Xac dinh ding mirc d9 tu duy can danh gia. i
24 S6 luong cac phuong én lya chon/phat biéu/cho trong twong ng v6i timg ki€u cau hoi
" @dhng theo yéu cau ki thuat.

+ Tiéu chi (1.5) 1a tiéu chi dugc bd sung sau khi xin ¥ kién chuyén gia. B¢ tiéu chi ban dau
khéng c6 tiéu chi ndy din dén céc cau hoi duoc thiét ké trong giai doan xin y kién chuyén gia c6
noi dung méi, xa roi noi dung kién thirc phd théng hién hanh. Dong thoi, do khong c6 tiéu chi
ndy ma céc cau hoi con khong dat duoc tiéu chi (2.1). Vi vay, viéc bd sung tiéu chi nay la can
thiét ¢& dam bao chiim cau hoi danh gia tu duy khoa hoc danh gia dugc céc yéu cau can dat cua
chuong trinh cac mén Vit Ii, Hoa hoc va Sinh hoc ciing nhu biéu hién cu thé cua cac ning luc
chung trong Chuong trinh gido duc phd théng 2018.

+ Tiéu chi (2.2) dugc bo sung thém ndi dung vé phuong an nhidu va kiéu cau hoi dién khuyét
so Vi thiét ké ban dau. Viéc bd sung ndi dung cac phuong an dam bao do nhidu nhét dinh dé
tang do kho va do phéan biét cua cau hoi. Khi khéng c6 ndi dung nay, cac cau hoi duoc xay dung
hau nhu khong c6 phuong an nhidu du tot ma chii yéu duoc bién soan theo hudng tuy y. Noi
dung lién quan t&i kiéu cau hoi Dién khuyét dugc bd sung nham tang kha nang chap nhan déi véi
cac cau tra loi ma thi sinh dua ra du cung ndi dung nhung cé hinh thic khac dap an.

3.5. Goi Y cach l@p ma trgn dé kiém tra dinh ki

Céc chum cAu hoi danh gia tu duy khoa hoc dugc xay dung bam sat yéu cau can dat trong
chuong trinh cac mén Vat Ii, Hoa hoc va Sinh hoc thuge Chuong trinh giao duc phd thdng 2018.
Chinh vi vay, loai cau hoi nay cé thé tng dung trong céc bai kiém tra dinh ki. Viéc xay dung ma
tran d& kiém tra dinh ki ¢6 str dung cac chim cau hoi danh gia tu duy khoa hoc cua hoc sinh ¢6
thé duoc 1ap theo mot s6 goi ¥ sau:

- Hinh thire dé kiém tra phi hop: 100% tric nghiém.

- S6 lugng chim cau hoi danh gia tu duy trong trong mot dé kiém tra dinh ki: 1 - 2 cham.

- Str dung tuong quan miurc d6 danh gia tu duy va mic d¢ danh gia hién hanh dugc cho boi
bang 2 dé xay dyung ma tran.

4. Két luan

Chung t6i da két hop phuong phap nghién ctu Ii thuyét va xin y kién cua cac chuyén gia dé

thiét ké quy trinh xay dung cac cau hoi danh gia tu duy khoa hoc gdm 8 budc va b tiéu chi danh

1.3

1.4
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gia cau hoi chum gom 9 tiéu chi (5 tiéu chi dé xac dinh van ban khoa hoc, 4 tiéu chi cho xay
dung céu hoi con). Chum cau hoi danh gia tu duy khoa hoc dugc xay dung theo quy trinh ma
chung t6i d& xuat dap g cac yéu cau chi tiét vé cau trc, noi dung, hinh thic va ti 1é cac cau hoi
danh gia muc do tu duy cu thé dugc quy dinh trong bo tiéu chi danh gia. Do d6, cac cau hoi danh
gia tu duy khoa hoc khi dugc sir dung trong cac dé kiém tra dinh ki hoic dé thi tuyén sinh dai hoc
dam bao danh gia duoc cac yéu cau can dat cua chuong trinh cac mén Vat i, Ho& hoc va Sinh
hoc trong Chwong trinh gido duc pho théng 2018. Bén canh d6, dua trén mdi trong quan gitra cac
muc do danh gia tu duy va mic d6 theo thang danh gia hién hanh, ching t6i dua ra ggi y cach lap
ma tran dé kiém tra dinh ki sir dung cac chum cdu hoi dénh gia tu duy. Cac cau hoi danh gia tu
duy khoa hoc khéng bat budc ngudi hoc phai bao gom kién thirc nang cao nhung phai c6 cac kién
thirc co ban dé tra 10i. Vi vay, chiing ciing c6 thé dugc sir dung dé danh gia tu duy khoa hoc cho
hoc sinh khéng hoc cac mén Vat 1i, Hoa hoc va Sinh hoc & cap trung hoc ph théng.
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