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ABSTRACT

Many studies worldwide have identified students’ common misconceptions
when learning the topics “Work, energy, and power”; however, no research
has pinpointed the misconceptions of Vietnamese students. Therefore, to
investigate the misconceptions of Vietnamese students, our research team
utilized a three-tier test while teaching the topic “Work, Energy, and Power”,
which is the Work, Energy, and Power Concept Test (WPECT), developed
and validated by Turkish educational experts. The objectives of this study are
(1) To assess the validity of the WPECT in evaluating the misconceptions of

Vietnamese students regarding the topic of “Work, Energy, and Power” and
(2) To examine the misconceptions of Vietnamese students through the test.
The WPECT test was administered to 199 students from 10 schools. The
results indicate that the WPECT test is suitable with Vietnamese students, and
Vietnamese students still hold certain misconceptions even after learning this
topic in class. From a solution-oriented perspective, the research findings
suggest that students who have been taught with STEM approaches tend to
have fewer misconceptions.

1. Mé dau

Theo Treagust (1986) trude khi duoce hoc mot chu dé nao d6 HS thudng c6 nhiing quan niém khong ding véi
khoa hoc. Nhiitng quan niém ay dugc goi 1a quan niém sai 1am (alternative conceptions - AC), ¢6 thé trd thanh rio
can trong nhén thirc khoa hoc ndi chung va nhan thirc vét li noi riéng cua HS (Suprapto, 2020; Vosniadou & Brewer,
1987). “Cong, nang luong va cong suat” (WPECT) la mot trong nhitng chu dé ma céc nha nghién ctru d va dang c6
ging tim hiéu vé nhiing quan niém sai 1dm dang can tr& sy hiéu biét khoa hoc dung din ctia HS (Irmak et al., 2023;
Saglam-Avrslan, 2010).

Ning luong dong vai trd vo cliing quan trong trong cude séng hang ngay, khéi niém “ning luong” da dugc dua
vao giang day trong cac mon khoa hoc tir rat sém. O Viét Nam, khai niém nay dugc dua vao giang day ¢ bd mon
Khoa hoc cho HS tir 16p 4; va cang 1én cao HS cang dugc tiép can cha dé nay véi mire do hiéu sau hon. Tuy nhién,
“nang lugng” 1a khai niém triru tu’()'ng. Nhiéu nha khoa hoc cho ré‘mg, dé hiéu chat ché duogc khai niém “nang lugng”,
dac biét 1a trong mon Vat li, khai ni¢ém ning luong nén duoc dua vao gidng day cung khai niém “cong” (Warren,
1986). Trong Chuong trinh gido duc phd thong 2018 mén Vit li 16p 10, ba khai niém “cong”, “ning luong”, cong
suat” ciing duoc dua vao giang day cung nhau, tao thanh thanh mét chu d (B6 GD-DT, 2018). Tuy nhién, nhiéu
nghlen ctru chi ra rang, HS c6 nhiéu quan niém sai vé cha dé “WPECT” (Irmak et al. , 2023). Theo Plotz (2017) dé
giang day khoa hoc dat hi¢u qua cao, mot trong nhing diéu can thiét 1 phai c6 sy hiéu biét vé cac quan niém ctia
HS, sinh vién vé véan d& khoa hoc do. Vay nén, viéc GV co thé xac dinh duoc nhitng quan niém sai ma HS dé méc
phai true va sau khi hoc nhimg chit & nay c6 y nghia dic biét quan trong trong viéc nang cao chat luong day hoc.

Bai kiém tra ba béc (three-tier test) 1a mot trong nhimg cach duogc sir dung phd bién trén thé giéi dé tim ra nhiing
quan niém sai cua HS (Irmak et al., 2023; Taslidere, 2016). O Viét Nam, timg c6 nhitng nghién ciru sir dung bai kiém
tra ba bac dé xac dinh cac quan niém sai lém cta HS nhu nghién ctru ctia Pham Phuong Anh va cdng su (2023)
nhung chua ¢6 nghién ctru nao nghién ctru vé chu d& “WPECT”. Qua phan tich ndi dung, nhom tac gia nhan thziy
bai kiém tra WPECT phu hop dé st dung véi HS Viét Nam. Vi vy, bai bao nay st dung bai kiém tra WPECT de
phat hién nhu’ng quan niém sai 1am cua cac em vé phan “WPECT”, lam co s& dé dua ra nhimg tac dong gido duc can
thiét cho viéc khac phuc nhimg quan niém sai 1m nay.
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2. Két qua nghién ciru
2.1. Phwong phdp nghién ciru

Bai kiém tra ba bac vé “WPECT” (WPECT) da dugc nhiing nha nghién ctru nguoi Thé Nhi Ky phat trién, kiém
dinh va sir dung dé danh gia mirc do hiéu biét cua sinh vién su pham dua trén viéc phan tich 29 quan niém sai lam
hay gip (Irmak et al., 2023). Trong d6, ba bac gém: (1) Yéu cau HS chon dép 4n tra 10i cho mét van dé; (2) Yéu cau
HS dua ra nguyén nhan cho cau tra 10i & bac dau tién; (3) Pua cho HS cau hoi lidu cac em co chac voi hai cau tra 161
phia trudce hay khéng. Néu HS chon cu tra 101 ding & hai bac ddu tién va chon “chéc chin” & béc tht ba, cic em
duoc xem 1a da c6 nhén thirc ding vé mit khoa hoc. Dé xé4c dinh rang HS ¢6 quan niém sai, cac em phai chon dap
an mg véi quan niém sai & ca hai bac dau tién va chon “chic chan” & bac cudi cung. C6 hai kha ning khic dang cha
¥; thtr nhét, HS c6 thé chon dung & bc dau tién, sai & bic thi hai va chon “chic chin” & bac cudi clng, truong hop
nay s& dugc coi la duong tinh gia (false positive - FP); truong hop nguoc lai s€ duge coi la am tinh gia (FN). Ti 1¢
FP va FN s& chimg minh sy hop i vé ndi dung ciia bai kiém tra (Hestenes & Halloun, 1995). Bén canh do, khi HS
tra 10 sai it nhat 1 cAu va chon “chic chin” & bac thtr 3, cac em duoc xem 1a thiéu kién thirc vé chi dé nay (hinh 1).
Vay nén, chiing t6i cho ring viéc lwa chon bai kiém tra ba béc 1a vo cting hop i dé kiém tra kién thirc va nhimg quan
niém sai ciia HS. Bai kiém tra ba bac ciing di duoc ding dé danh gia HS qua nhiing chii & khéc nhau nhu quang,
dién, nhiét (Taslidere, 2016).
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Hinh 1. Mét sé trueong hop tra loi trong bai kiém tra ba béc

Ngoai ra, cac nghién ctru cho thiy mét sé quan niém sai 1dm hay gip a: (1) Tong ning lugng ciia mot vat khong
thay ddi ngay ca khi vat dugc tac dung bdi mét luc; (2) Cong thyc hién ludn phy thude vao quing dudng di chuyén
(ké ca néu n6 dugc tac dung boi luc khong doi); (3) Cong thyc hién trén cung mot vét voi cung do dich chuyén phy
thudc vao thdi gian chuyén dong; (4) Toan bo thé ning luén chuyén hoa thanh dong nang ké ¢4 trong moi trudng ¢6
ma sat; (5) Cong dugc thuc hién bt ctr khi nao c6 chuyén dong; (6) Cong sudt 13 luc t6i da ma dong co tic dung;
(7) Rong roc ¢b dinh cung cp nhiéu ning lugng hon nén cong thue hién ting 1én.

Bai kiém tra ba bac chi dé “WPECT” gdm 13 chim céu héi trac nghiém va nhimg hinh anh minh hoa di kém. Khi
phan tich va so sanh ndi dung bai kiém tra véi nhitng ndi dung trong yéu cau can dat ciia chuong trinh va cac sach
gi4o khoa cac mdn Khoa hoc ty nhién va Vat li & bac hoc phé théng, nhom téc gia khong phat hién ndi dung nao
khong phu hop v6i mire d§ nhén thirc cia HS THPT. Vi vay, méc du bai kiém tra ban dau dugc xdy dung dé danh gia
sinh vién su pham, nhom tac gia nhén thiy van c6 thé sir dung dé danh gia HS, tuy nhién van can kiém tra lai tinh hop
16 vé ndi dung va cu tric cua bai kiém tra voi di tugng maéi nay. Bai kiém duoc céc chuyén gla bién dich sang ngobn
ngit tiéng Viét, thay d6i tén cdc nhan vét trong bai kiém tra thanh tén goi Tiéng Viét dé gan giii v6i HS.

Khi phan tich dit liu, cAc cau tra 161 khong hop 1¢ (khong dién tén, tudi hodc tra 10i sai cau hoi biy) s& dugc loc
ra. Dé tién loi cho viéc danh gia dinh lugng két qua cta HS, chiing t6i da@ ma hoa cac s liéu theo quy dinh cua cac
bién s6. C6 téng cong 9 bién s6 dugc str dung dé phan tich, thé hién trong hinh 2 (Arslan et al., 2012).

Dé kiém chimg sy tinh hop 1¢ vé ndi dung cia bai klem tra, chiing toi tién hanh tinh ti 1¢ FP va FN. Trong bai kiém
tra ba béc, ti 1¢ FP va FN nh6 hon 10% s& chimg minh rang ndi dung cta bai kiém tra dy la phu hop (Hestenes &
Halloun, 1995). Bé kiém chimg tinh hop 18 vé ciu triic ctia bai kiém tra, chung t6i danh gia chi s6 S2 va CS dé chimg
minh rang nhitg HS c6 s6 diém cao hon c6 xu hudng t tin hon nhig HS ¢6 s6 diém thip hon (Cataloglu, 2002).

Mtre d6 hiéu biét cua HS vé chii d& “WPECT” duoc danh gia dya trén ti 1€ tré 10i ding cu héi ¢ timg bac; tuy
nhién, mirc d6 hiéu biét khoa hoc ctia HS vé chu @& nay duoc quyét dinh dua trén Score-3 (tra 10i dung cau hoi & hai
béc dau tién va chon chic chin ¢ bac cudi cung) dé cho ra két qua chinh xé4c nhét (Pesman & Eryilmaz, 2010). Ti 1¢
& mdi AC duoc tinh bang cach ldy ti 16 giita s6 HS mic phai quan niém sai 1am d6 va tong s ciu tra 16i. Trong
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nghién ctru nay, can chi ¥ ring c6 mot sb quan niém sai xuat hién & cac cau hoi khac nhau, ching t6i cho rang chi
can co sy xuat hién quan niém sai 6 & HS trong it nhat mot cau hoi thi dugc coi la HS dang méc phai quan niém sai
1Am 4y. Chung t6i d4nh gia nhitng quan niém sai cia HS dua trén chi s cia AC-3 va xép loai n6 vao 29 quan niém
sai thuong gip. Theo Kaltakci-Gurel, quan niém sai nao c6 ti 18 AC-3 gan vdi hodc 16n hon 10% dugc coi 1a quan
niém sai pho bién thudng thay & HS (Gurel et al., 2015). Sau khi tinh toan ti 18 AC-3, chiing tdi chi ra nhimg quan
niém phd bién dy va phan tich mirc do hop li cling nhu nguyén nhan HS thuong méc phai quan niém sai 1am do.
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Hinh 2. Cdc bién s6 phan tich ciia bai kiém tra ba béc - tham khdo tir Arslan va cong sw (2012)
2.2. Két qud va théo lugn

Theo théng ké, co tong 248 HS lam bai kiém tra. Trong d6, c6 ba phiéu khong dién tén tudi va 30 phiéu tra 1o
sai cau hoi “bay”. Bén canh d6, chiing ti nghién ctru vé nhitng quan niém sai ciia HS sau khi d4 hoc xong chi dé
“WPECT”, nén 16 phiéu ctia HS chua hoc chu dé nay cling da duoc loc ra. Sau khi loc hét cac phiéu do, con téng
cong 199 phiéu duoc dua vao phén tich.

2.2.1. Két qua kiém dinh tinh hop 1¢ vé néi dung va cu triic ciia bai kiém tra

Theo Hestenes va Halloun (1995), ti 1¢ am tinh gia (FN) lién quan mt thiét dén viéc xdy dung cau hoi trong bai
kiém tra, i 16 FN thip cho thay rang cdu hoi trong bai kiém tra da rd rang va HS v6i nhimg quan niém dung s& khong
gap kho khin trong viée hiéu cau hoi. Trong nghién ctru ndy, chi ¢6 cau sd 11 ¢6 ti 18 gan v6i 10% (hinh 3), diéu nay
¢6 thé cho ring 14 do sur bat can khi 1am bai ctia HS.

Nhin chung thi, ti I¢ FP s€ ludn cao hon ti 1€ FN, viéc giam ti I¢ FP kho hon FN bdi vi mét vai quan niém sai cia
HS ciing nam trong FP (Pesman & Eryilmaz, 2010). Trong nghién ciru nay, ti 18 FP ¢ nhimg cdu 1,2, 9 va 11 1a kha
cao vi nguyén nhan dé. Vi du, ti 1¢ FP trong cau 2 1a 25%, tuy nhién ca 25% d6 déu thudc vé AC20.

Xét vé bién thiéu hiéu biét khoa hoc (LoK), ta thiy ring ti 16 LoK & tit ca cac cdu déu rat cao, trung binh 1a 30%.
Piéu nay da cho théy loi ich cua bai kiém tra ba bac trong viéc phan biét giita sy thiéu hiéu biét khoa hoc ctia HS véi
cac quan niém sai lam (Kirbulut & Geban, 2014).

Xét vé két qua kiém dinh tinh hop 1& v& mit cAu tric ctia bai kiém tra, chung toi 1ap mot bang dir liéu cuia Score
2 va CS, sau do sir dung cac ham trong Excel dé tinh ra dugc hé sb trong quan Pearson. Mot méi quan hé dang chu
y da dugc quan sat théy v6i s6 liéu (=0,2786, p<0,05) cho théy mot sy trong quan thuan gitra hai chi s0 nay, mac
du & mitc d6 nho. Mdi twong quan chit ché giita Score-2 va CS 1a bang chimg cho tinh ¥ nghia gi4 tri ciia bai kiém
tra (Cataloglu, 2002). Qua d6 dy doan dugc rﬁng nhitng HS ¢6 Score 2 cao hon s¢ thé hién mue do tu tin cao hon so
v6i nhiing ngudi co diém thrflp hon. Tuy nhién, di liéu cling cho théy mdt s6 HS thé hién mirc do ty tin cao mic du
diém Score-2 thép, c6 kha niang mac phai nhimng quan niém sai (AC).
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Hinh 3. T7 Ié FP, FN va LoK

2.2.2. Két qua ddanh gic mire d hiéu biét khoa hoc ciia hoc sinh

Ti 1& Score-3 (tra 10i dung & hai bac dau tién va chon chic chin ¢ bac cudi ciing) dao dong tir 3% dén 53%, véi
gia tri trung binh 1a 28% (hinh 4) Diéu nay cho thiy rang sau khi HS di hoc xong chu d& “WPECT”, cic em van
chua nam hét duoc ban chit khoa hoc trong chu deé nay. Bén canh do, vi€c danh gia nhiéu bac hon kéo theo ti 1 tra
101 ding giam xudng cho thiy rang bai kiém tra ba bac vé “WPECT” giup phan biét HS véi nhan thire khoa hoc
diing d4n chinh x4c hon nhimg bai kiém tra tric nghiém thong thuong. Ngoai ra, 6 mot sé HS du tra 101 ding cau
hoi ¢ hai bic dau tién nhung lai khong chic chin véi cau tra 10i do, nhitg HS dy dugc coi la thiéu ty tin (LoC), trung

binh ti 1é LoC & tAt ca cac cau la 14%.
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Hinh 4. T7 Ié cdu tra loi ding & ba bédc
Théng ké mé ta biéu dién cho dir liéu & Score-3, sau khi lay gia tri trung binh va phan tich dit liéu, chung t6i nhan
thay diém trung binh cia cac em kha thap (3 trén 13, véi phuong sai SD = 0,23), trong d6, HS 1am tot nhét tra 10i
ding 11 cau, HS diém kém nhat khong ¢6 cu tra 161 nao dang. Cau hoi ma HS tra 16 sai nhidu nhat 1a cau s6 13,
diéu nay chimg to rang HS mic nhiéu quan niém sai 1am nhét trong cau nay.
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Theo théng ké (hinh 5), ¢6 7 quan niém sai thuong thiy & HS, theo ti 1¢ giam dan 1a AC26 (35%), AC19 (27%),
AC20 (26%), AC24 (18%), AC17 (18%), AC5 (14%), AC29 (13%). Trong d6, AC26 va AC24 lién quan dén su
chuyén héa va bao toan nang luong. AC17, AC19 va AC20 lién quan dén moi quan hé giita cong thyce hién dugce voi
cac dai luong trong chuyén dong, vi du quan niém sai phd blen xép thir hai, AC19 lién quan dén méi quan hé gitra
cong thuce hién dugc va khoang cach dich chuyén, HS nghi ring khoang céch cang 16n thi cong thyc hién dugc cang
16n. Bén canh d6, HS méc phai AC5 cho ring “cong suét 14 lyc toi da ma dong co tac dung”. AC29 lién quan tGi
viéc st dung mét s6 loai may moc don gian, HS cho rﬁng cong thuc hién ting 1én khi st dung rong roc dé van chuyén
d0 dac. Ngoai ra, AC21, AC8 va ACI ciing c6 ti 1¢ kha cao, 1an lugt 1a 10%, 8% va 8%. Bén canh do, c6 mot s6
quan niém sai 1Am ma HS Viét Nam gﬁn nhu khong hodc khong mic phai vdi ti 1€ nho hon hoéc bé“mg 1%, 1an luot

la AC27, AC23, AC22, AC14, AC16, AC15, va AC2.
botbbonciiake, B IM
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Hinh 5. T7 I¢ quan niém sai lam AC
2.2.3. Thao ludn két qua

So voi nghién ctru da dugc thyc hién & Thé Nhi Ky, co mot ) quan niém sai lAm phé bién ma nguoi hoc & ca
hai nudc déu gap phai. Quan niém phd bién chiém ti 1& cao nhét ¢ ca hai nghién ctru 1 AC26: “Tong ning luong cia
mot vat khong thay déi ngay ca khi vat dugc tac dung boi mot luc”. Quan niém nay ung voi cau hoi 13, HS ¢6 thé
d hiéu chua ding dinh luat bao toan nang lugng va cho rang ning lugng ciia qua bong khi nam yén trén tay bé Anh
bang véi ning lugng ciia n6 khi dugc bé Anh ném 1én cao.

M6t quan niém sai ma c6 ti 1é cao & ca hai nghién ctru 1a AC24 “Téng thé nang luén chuyén hoa thanh dong ning
ké ca trong moi trudng c6 ma sat”. Quan niém sai nay cing c6 kha nang Xuat phat tir s hiéu biét khéng dung voi
ban chat khoa hoc vé dinh ludt bao toan ning luong trong hé kin. HS cling o the khong | hiéu rang mot phan thé ning
¢6 thé chuyén héa thanh nhiét niing trong méi trudng ma sat, nhung téng ning luong van dugce bao toan.

Quan niém sai 1Am AC29 ciing 14 quan niém sai phd bién & ca HS Viét Nam va sinh vién Thé Nhi Ky, cac em
cho rang viéc sir dung may co don gian (¢ ddy 1a rong roc) dé van chuyén do s& cung cip nhiéu ning lugng hon, tir
d6 cong thyc hién dugce ciing nhiéu hon, diéu nay la sai vi mdy co don gian khong gitip tang luong cong thuc hién
dugc ma chi gitip no thyc hién d& dang hon bang c4ch thay doi lugng hodc hudng cta luc hodc quing duong dich
chuyén.

Bén canh d6, hon mot ph?m tu HS Viét Nam mic phai quan niém sai AC19: “cong thuc hién ludn phu thudc vao
quing dudng (ké ca néu nd duoc tic dung boi luc thé)”. Nguyén nhan HS méc quan niém sai 1am nay c6 18 1a do
cong thirc tinh cong & cac tai liéu khac nhau c6 su khac nhau. Diéu nay xay ra 14 boi cong thuc hién boi luc thé phu
thudc vao vi tri dau va cudi, con cong thuc hién boi luc khdng phai luc thé lai phu thude vao quang duong,

Quan niém sai 1Am véi 26% HS Viét Nam méc phai la AC20: “cong thyc hién trén cung mot vat voi cung do
dich chuyén phu thude vao thoi gian chuyén dong”, HS mic phai quan niém nay chura phan biét duoc hai khai niém
cong va cong sut, chi co cong suat phu thudc vao thoi gian con cong thi khong.

18% HS ¢6 quan niém rang *“cong duoc thyc hién bat cir khi nao co chuyen dong” (AC17), diéu nay thé hién qua
cau hoi s6 11 khi mot ngudi xach hop di theo phuong ngang & toe do khong dbi, HS cho ring c6 cong thuc hién 1én
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chiéc hop trong trudng hop d6. Quan niém nay c¢6 thé 1a do cac em nghi chiéc hop duoc tic dung mot luc va di
chuyén theo phuong ngang. Tuy nhién vi téc do khong doi nén lyc trong truong hop nay bang khong va khong c6
cong thuc hién Ién chiéc hop.

Quan niém sai 1am phé bién cudi cung 1a “cong sudt 1 Iyc t6i da ma dong co tic dung”. Trong cau hoi sé 8, HS
mac phai quan niém sai nay cho rang cong sudt truyén tai ciia xe dia hinh 16n hon do dong co cia xe dia hinh tic
dong nhiéu Iyc hon. Tuy nhién vi hai xe di duoc cung mét quang dudng trong cung mot khoang thoi gian, cong thuce
hién boi hai dong co d6 14 nhu nhau dan dén cong suét trong ciing mot khoang thoi glan la nhu nhau.

Mot diém chung déang chtl y ¢ nghién cuu nay va nghlen clru cua nhiing chuyén gia Tho Nhi Ky 12 ton tai mot so
quan niém sai lam ma HS Viét Nam cling nhu sinh vién su pham ¢ Tho6 Nhi Ky gan nhu khong hodc khong mic
phai véi ti 1€ nhé hon hodc bang 1%, 1an luot 1a AC27, AC22, AC16, AC15, va AC2.

Xét vé ti 1¢ mic quan niém sai 1am giita HS 16p 10 v6i HS 16p 11,12 - nhimg HS d4 hoc qua chil dé ny trong
thoi gian dai, chiing t6i nhan thiy HS 16p 10 ¢6 xu huéng méc phai nhimg quan niém sai lam nhiéu hon HS 16p 11
va 12, véi ti 1& AC trung binh ¢ tit ca cac cau 1an luot 13 21% va 13%. Tuy nhién, theo két qua thong ke, diém trung
binh S3 cua HS 16p 10 lai cao hon HS 16p 11 va 12. Biéu nay cho thiy HS sau khi hoc xong kién thirc trong thoi
gian dai da khong con nh6 1o kién thirc do, va ti 18 AC thap 1a do HS tra 10i sai nhiéu cau khong tuong mg voi quan
diém sai va duoc coi 1a thiéu hiéu biét khoa hoc (LoK). Tuy nhién, bay quan niém sai 1Am da néu trén van duoc coi
14 phd bién ¢ HS 16p 11 va 12, vdi ti 1¢ gan nhu bang hodc trén 10% HS méc phai; diéu nay chimg t6, nhiing quan
niém sai lam néu khong dugce khéc phuc kip thoi s€ anh huong 1au dai téi nhén thire va hiéu biét khoa hoc cua HS.

Khi so sanh gitra nhiing HS da duoc tham gia hoc tap dudi hinh thirc bai hoc STEM voi nhitng HS chua dugc
trai nghiém STEM, chung t6i nhan thdy ring diém trung binh cua HS da hoc STEM va chua hoc STEM gan nhu
bang nhau, tuy nhién HS chura duoc trai nghiém STEM c6 ti 1é mic phai nhitng quan niém sai 1dm cao hon la HS da
duogc hoc tip dudi hinh thirc bai hoc STEM, vdi ti 1¢ 1an luot 1a 18% va 13%. Dua vao diéu d6, ching toi cho rang
khi 4p dung bai hoc STEM vao giang day cho HS vé chi dé nay, ti 16 méc phai quan niém sai 1am ctia céc em c6 thé
s€ duoc giam di.

Theo két qua thu dugc, ching t6i nhan thiy rang WPECT rat hitu ich trong viéc kiém tra mirc do hiéu biét cia
HS so vé6i nhimg bai kiém tra thong thuong. Cac nha nghién ctru va GV Vat li cho HS ¢6 thé st dung WPECT dé
chin doan hiéu biét trude do cta ngudi hoc trude khi giang day, tir o6 cai thién phuong phap giang day cta minh.
WPECT ciing c6 thé dugc sir dung nhu mét bai kiém tra trudc va sau dé theo doi sy thay doi trong hiéu biét khoa
hoc ctia HS, hodc so sanh hiéu qua cua cac phuong phap giang day khac nhau vé cac khai niém “WPECT”. Cac khai
niém Vé “cong”, “nang lugng” va ‘cong suat” 14 triru tuong, khién cho HS gép kho khan trong viéc hiéu biét khoa
hoc vé chiing, Nghién ctru chi ra rang HS du da dugc hoc trén trudng van c6 nhimg quan niém sai lam va nhiing
quan niém do6 van ton tai rt lau trong nhan thuic cia HS. Dé loai bo nhitng quan niém thay thé nay, GV can xéac dinh
nhimg quan niém sai 1am thudng thay & HS dé diéu chinh phuong phap giang day ctia minh.

3. Két luan

Bai b&o nay duoc tién hanh dé xac thyc mot bai kiém tra ba budc, va dé x4c dinh quan niém sai 1am ciia HS Viét
Nam vé chii dé “WPECT”. Theo cac két qua, WPECT 1a mot cong cu hop 16 va dang tin cdy dé do ludng sy hiéu
biét khoa hoc cta HS. Ti 1¢ duong tinh gia (FP), am tinh gia (FN), gia tri trong quan giita Score-2 va mirc do ty tin
(CS) da xdc nhan tinh hop 1€ va dang tin ciy cua WPECT. Vi vay, WPECT la phu hop dé danh gia mirc d6 nhan
thirc khoa hoc ciia HS vé chu dé nay. Nghién ctru ndy da chi ra rang ké ca HS da duoc hoc vé chu dé “WPECT” van
¢6 nhiéu quan niém sai 1Am. GV Vit li cAn phai nhan ra nhitng quan niém sai 1m nay dé diéu chinh phuong phép
giang day dé c6 thé 1am rd ban chat khoa hoc cho HS va loai bo nhiing quan ni¢m sai do. Mot diém d4ng chi y trong
nghién ctru nay 1a HS da duoc trai nghiém hoc tap véi hinh thire STEM khong méc nhiéu quan niém sai 1dm béang
nhimg HS chua dugc hoc STEM, véy nén trong nghién ctru tiép theo, chiing i s& nghién ctru sy anh hudng ciia bai
hoc STEM trong day hoc Vit li chu dé “WPECT” trong viéc giam nhiing quan niém sai 14m cua HS.

Tai liéu tham khao

Arslan, H. O., Cigdemoglu, C., & Moseley, C. (2012). A Three-Tier Diagnostic Test to Assess Pre-Service Teachers’
Misconceptions about Global Warming, Greenhouse Effect, Ozone Layer Depletion, and Acid Rain.
International Journal of Science Education, 34(11), 1667-1686. https://doi.org/10.1080/09500693.2012.680618

Bo GD-DT (2018). Chuong trinh gido duc phé thdng mén Vat i (ban hanh kém theo Théng tu sé 32/2018/TT-
BGDDT ngay 26/12/2018).

34



Tap chi Gido duc (2024), 24(13), 29-35 ISSN: 2354-0753

Cataloglu, E. (2002). Development and Validation of an Achievement Test in Introductory Quantum Mechanics: the
Quantum Mechanics Visualization Instrument (Qmvi). May, 196.

Gurel, D. K., Eryilmaz, A., & McDermott, L. C. (2015). A review and comparison of diagnostic instruments to
identify students’ misconceptions in science. Eurasia Journal of Mathematics, Science and Technology
Education, 11(5), 989-1008. https://doi.org/10.12973/eurasia.2015.1369a

Hestenes, D., & Halloun, 1. (1995). Interpreting the force concept inventory: A response to March 1995 critique by
Huffman and Heller. The Physics Teacher, 33(8), 502-502. https://doi.org/10.1119/1.2344278

Irmak, M., Inaltun, H., Ercan-Dursun, J., Yanis-Kelleci, H., & Yiirik, N. (2023). Development and Application of a
Three-Tier Diagnostic Test to Assess Pre-service Science Teachers” Understanding on Work-Power and Energy
Concepts. International Journal of Science and Mathematics Education, 21(1), 159-185.
https://doi.org/10.1007/s10763-021-10242-6

Kirbulut, Z. D., & Geban, O. (2014). Using three-tier diagnostic test to assess students’ misconceptions of states of
matter. Eurasia Journal of Mathematics, Science and Technology Education, 10(5), 509-521.
https://doi.org/10.12973/eurasia.2014.1128a

Pesman, H., & Eryilmaz, A. (2010). Development of a three-tier test to assess misconceptions about simple electric
circuits. Journal of Educational Research, 103(3), 208-222. https://doi.org/10.1080/00220670903383002

Pham Thi Phuong Anh, Phan Btic Duy, Nguyén Thi Diéu Phuong (2023). St dung bai kiém tra chan doan ba bac
dé xéac dinh cac ngo nhan ciia hoc sinh trong day hoc phan “Di truyén hoc” cap trung hoc phd théng. Tap chi
Gido duc, 23(7), 24-29.

Plotz, T. (2017). Students’ conceptions of radiation and what to do about them. Physics Education, 52(1), 14004.
https://doi.org/10.1088/1361-6552/52/1/014004

Saglam-Arslan, A. (2010). Cross-Grade comparison of students’ Understanding of energy concepts. Journal of
Science Education and Technology, 19(3), 303-313. https://doi.org/10.1007/s10956-009-9201-3

Suprapto, N. (2020). Do We Experience Misconceptions?: An Ontological Review of Misconceptions in Science.
Studies in Philosophy of Science and Education, 1(2), 50-55. https://doi.org/10.46627/sipose.v1i2.24

Taslidere, E. (2016). Development and use of a three-tier diagnostic test to assess high school students’
misconceptions about the photoelectric effect. Research in Science and Technological Education, 34(2), 164-
186. https://doi.org/10.1080/02635143.2015.1124409

Treagust, D. (1986). Evaluating students” misconceptions by means of diagnostic multiple choice items. Research in
Science Education, 16(1), 199-207. https://doi.org/10.1007/BF02356835

Vosniadou, S., & Brewer, W. F. (1987). Theories of Knowledge Restructuring in Development. Review of
Educational Research, 57(1), 51-67. https://doi.org/10.3102/00346543057001051

Warren, J. W. (1986). At what stage should energy be taught? Physics Education, 21(3), 154-156.
https://doi.org/10.1088/0031-9120/21/3/307

35



