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Cong trinh dwgc hoan thanh tai treong........ccccvevevirnininnne.

Nguéi hwéng dan khoa hec:



MO PAU
1. Li do chon d@ tai

Hoi nghi 1an thi 8 Ban Chéap hanh Trung wong Dang Cong san Viét Nam (khoa XI)
da thong qua Nghi quyét s 29/NQ-TW ngay 4 thang 11 nam 2013 vé d6i mdi can bén,
toan dién gido duc va dao tao dap tmg yéu cau cong nghi€p hoa, hién dai hoa trong diéu
kién kinh té thi truong dinh hudng xa hdi chi nghia va hoi nhép quoc té; Quoc hoi da ban
hanh Nghi quyét s6 88/2014/QH13 ngay 28 thang 11 ndm 2014 vé d6i mdi chuong trinh,
sach gido khoa gido duc phd thong, gop phan doi méi cin ban, toan dién gido duc va dao
tao.

Chuong trinh GD phd théng ciia nude ta sau nam 2018 chu trong phat trién NL
cho HS nhim dung hoa hai muyc tiéu: hoan thién con ngudi vi ban than con ngudi va
cung cép ki nang dé phuc vu xa hoi va dit nudc. Trén co s& GD toan dién va hai hoa
dre, tri, thé, my, muc tiéu chuong trinh GD phé thong xac dinh nhiing yéu cAu cén dat
vé pham chat, NL cua HS & ting cap hoc; muc tiéu chuong trinh méon hoc xac dinh
nhing yéu ciu vé kién thire, k§ nang, thai do, huéng dén hinh thanh nhitng phdm chat,
NL dac thu moén hoc va cac phém chét, NL khac & tung 16p, tung cép hoc, coi do 1a
cam két bao dam chit luong cua ca hé thdng va ting co sé GD, 1a cin cir dé chi dao,
giam sat va danh gia chit luong GD phd thong. ‘

Vit li hoc 1a mén khoa hoc thyc nghiém, do d6 hau hét cac kién thuc VL ph6
thong déu duoc hinh thanh bang con dudng thuc nghiém ngay ca nhimng kién thtrc, dinh
luat dugc khai quat bang con duodng i thuyét cling chi tré thanh kién thirc khoa hoc khi
duoc thi nghiém kiém chimg.

Do d6 viéc tang cudng cac TN trong day hoc vat 1i 1a mot yéu cau c6 tic nguyén
tac. TN vat Ii khong chi 1a mot phuong tién d€ thu nhén tri thirc ma con la dé kiém tra
tinh dung dén cua tri thire, 13 ngudn cung cép tri thirc va phwong tién dé van dung tri
thtrc vao thuc tién.

Trong hé théng NL hoc sinh NLGQVD la mét trong nhitng NL rat quan trong
cho phép ngudi hoe huy dong tong hop céc kién thue, ki nang va nhing thuc tinh tam
1i nhu htng tht niém tin y chi dé giai quyét nhitng trinh huéng, nhimg van d& nay sinh
trong thyc tién ciling nhu trong qua trinh hoc tap nhim thue hién hanh cong mdt nhi€m
vu nhén thire, linh hoéi dugce kién thirc, ki ning va phuwong phap méi. Do d6, viéc DH
phai hudng t6i sy phat trién NL ciia HS néi chung va NLGQVD noi riéng nham giup
HS ¢6 thé thich tmg v&i su phét trién nhanh chong va bién d6i khon luong cua thé gidi
trong thé ky 21. .

Tir nhimng li do d6, chung t6i chon nghién ctru dé tai: “Phdt trién ning lwe gidi
quyét vin dé ciia hoc sinh trong day hoc mot s6 kién thikc vé Tir trwong va Cam wng
dién tir Vat li 11 qua sie dung phol hop thi nghiém va phwong tién truc quan”.

2. Myc tiéu cia dé tai

Dé xuat quy trinh t6 chiic day hoc vat li theo hudng phat trién NL GQVD qua viée
str dung phdi hop TN véi PTTQ va van dung vao DH mét s6 kién thirc vé& Tir trudong va
Cam g dién tir VL 11 nham phét trién NL GQVD cho hoc sinh
3. Gia thuyét khoa hoc

Néu dé xuat duge quy trinh td chirc day hoc vat li theo hudng phat trién NL
GQVD qua viéc sir dung phdi hgp TN v6i PTTQ va van dung vao DH thi s& phat trién



dugc NL GQVD cho HS, qua d6 gop phan nang cao hiéu qua DH VL & trudng phd
théng.
4. Nhiém vu nghién ciru ciia dé tai

- Nghién ctru co s li luan ciia viée t6 chirc DH VL theo dinh huéng phat trién NL.

- Nghién ctru vai trd ctia TN véi PTTQ theo dinh hudng phat trién NL.

- Nghién ctru thyc trang DH VL theo dinh huéng phat trién NL thong qua TN véi
PTTQ & trudng phod thong.

- Nghién ciru d& xuat quy trinh DH theo hudng phat trién NL GQVD thong qua viée
str dung phdi hop TN véi PTTQ trong hoat dong nhan thirc cho HS.

- Nghién ctru ndi dung, chuong trinh chuong “Tur truong” va chuong “Cam Gng
dién tr” VL 11 THPT.

- Thiét ké tién trinh DH mot s6 kién thte vé Tir truong va Cam tmg dién tir VL
11 theo quy trinh d& xuét.

- TNSP d danh gia tinh hiéu qua ctia dé tai.
5. Pham vi nghién ciru

Trong thoi gian va kha ning cho phép, dé tai chi nghién ctru DH theo hudng
phat trién NL GQVD qua viéc sir dung phdi hop TN véi PTTQ mot sb kién thirc vé Tir
truong va Cam ung dién tu VL 11.
6. Pi twgng nghién ciru

Hoat dong DH mét s6 kién thie vé Tir truong va Cam tng dién tir VL 11 theo
dinh hudng phat trién NL GQVD qua st dung phdi hop TN véi PTTQ.
7. Phwong phap nghién ciru dé tai
7.1. Phwong phdp nghién cvru Ii thuyét

- Nghié€n ctru cac van kién cuia Dang, chinh sach cua nha nudce cung vai cac chi thi
ctia Bo GD & DT vé VD d6i moi PPDH hién nay ¢ truong phé thong.

- Nghién ctru co s6 i luan tam li hoc, GD hoc va li luan DH bd mén theo hudng
phat trién NL GQVD cho HS.

- Nghién ctru vé chuong trinh, sach gido khoa VL 11 THPT chuong “Tir truong”
va chuong “Cam tng dién tu”.

- Nghién ciru céc tai liéu vé str dung TN va phuong tién truc quan trong DH VL.

- Nghién ciru vé qua trinh phat trién NL GQVD thong qua TN véi PTTQ
trong DH mat s kién thire vé Tir trudng va Cam ung dién tir VL 11.
7.2. Phwong phdp nghién ciru thuec tién

- Diéu tra gido vién (GV) céc trudng THPT dé biét thuc trang DH theo hudng
phat triéen NL GQVD thong qua viée sir dung phdi hop TN v6i PTTQ. _

- Didu tra HS ¢ nhém dbi ching va nhém TNg dé tim hiéu sy phat trién NL
GQVD cua HS.
7.3. Phuwong phap thuc nghiém suw pham

Tién hanh TNg su pham & trudong pho thong cé dbi chimg dé kiém tra tinh kha
thi cua d@ tai.
7.4. Phurong phdp thong ké todn hoc

St dung PP thong ké toan hoc dé trinh bay két qua thuc nghiém su pham va
kiém dinh gia thuyét thong ké vé sy khac biét trong két qua hoc tap ctia hai nhom ddi
ching va thuc nghiém.



7.5. Cac Phuong phap va cong cu danh gia NL
8. Nhirng déng gép méi ciia dé tai
8.1. Ve mat li ludn

- Hé thong co s¢ Ii luan vé DH theo huéng phét trién NL GQVP cua HS trong
DHVL & truong pho thong.

- B¢ xuat dugc quy trinh to chire DH theo huéng phat trién NL GQVD qua sir
dung pho| hop TN voi PTTQ trong DHVL ¢ truong phd thong.
8.2. Vé mat thuec tién

- Phéi hop dugc mot s TN voi PTTQ trong DH chwong tir trudng va cam tng
dién tir theo hudng phat trién NL GQVD.

- Panh gi4 thuc trang DH theo huéng phat trién NL GQVD ciia HS trong DHVL
& truong phd thong.

- Thiét ké tién trinh day hoc mét s6 don vi kién thirc vé Tir truong va Cam ng
dién tir VL 11 THPT theo quy trinh dé Xut.

- X&y dung thang do danh gia NL GQVD cua HS
9. Céu tric cha luan an

Ngoai phﬁn mé dau, két luan, tai liéu tham khao va phu luc, luan an bao gém co
4 chuong sau: ‘

Chuong 1. Téng quan van dé nghién ciru

Chuong 2. Co s6 1i luan va thyc tién cia day hoc vat li theo dinh huéng phat trién
nang luc gai quyét Vén ctia hoc sinh qua st dung phdi hop thi va phuong tién truc quan

Chuong 3. T6 chirc day hoc chuong “Tir trudong” va chuong “Cam tmg dién tr” VL
11 THPT theo dinh huéng phat trién ning luc giai quyét van d& ctia hoc sinh qua sir dung
phdi hop thi nghiém va phuong tién truc quan

Chuong 4. Thyc nghiém su pham ) ‘

Chwong 1. TONG QUAN VAN PE NGHIEN CUU

1.1. Nhiing két qua nghién ciru Ve ning lue, ning luc gidi quyét van dé va
day hoc phat trién ning luc giii quyét van dé

Céc nghién ciru moi tap trung nhén manh dén viéc xéac dinh cac mirc d6 cua
NLGQVD, tir 46 dua ra co hoi phat trién NL nay trong cac ndi dung cu thé ma chua
di sau vao viéc thuc hién danh gia NL trong thuc tién day hoc hién nay.

1.2. Nhirng nghién ciru vé phat trién ning lue va ning luc giai quyét vin dé
qua sir dung TN va PTTQ trong day hoc

Thé giéi hién nay dang quan tdm dén ba xu hudng khai théc, sir dung TN va PTTQ
trong DH, d6 1a: Xu hudng hién dai hoa; Xu hudng da phurong tién va nghién ciru, khai thac
va sir dung TNg tu tao.

Nhu vy, cac nha khoa hoc trong va ngoal nuée da co nhimg nghién ctru rat cy
thé vé ki ning, cdu tric, vi tri, vai trd va cac mdi quan hé giita PTTQ véi cac thanh t6
clia qua trinh DH va d4 khing dinh vai trd quan trong cua viée sit dung TN va PTTQ
trong qua trinh DH noi chung ciing nhu DH VL phé thong noi riéng.

1.3. Hwéng nghién cau caa luan an

Chung 6i tiép tuc nghién ctru Ii lun va dé xudt quy trinh sir dung phdi hop TN va
PTTQ nhu thé nao dé phat trién dwoc NLGQVD cua HS. Cu thé:



- Cau tric NLGQVD cua HS gdm nhiing thanh t6, hanh vi, tiéu chi nao?

- Viéc phat trién NLGQVD cho HS thong qua viéc sir dung phdi hop TN va
PTTQ thyc hién theo quy trinh nao?

- Lam thé nao dé danh gid dugc su phat trién NLGQVD ctia HS?

Chuong 2. CO SO Li LUAN VA THU'C TIEN CUA VIEC DAY HQC
THEO HUONG PHAT TRIEN NANG LUC GIAI QUYET VAN PE CUA HQC
SINH QUA SU DUNG PHOI HQP THi NGHIEM VA PHUONG TIEN TRUC
QUAN

2.1. Day hoc theo huéng phat trién ning lyc giai quyét van dé

2.1.1. Khai ni¢m nding luc

Nang luc la 16 hop cdc thudc tinh tam i doc ddo cia cd nhan thé hién trong hoat
dong dé thue hién mét nhiém vu cu thé nao dé, déap img dirge cdc yéu cau va dam bdo cho
hoat dong do dat duoc két qua ma nhiém vy dat ra. Nang hec ciia moi con ngueoi digce hinh
thanh, boi duong va phat trién thong qua hoat dong va dwoc hinh thanh trén co so kién
thire, ki nang, gid tri nhu: Bong co; y chi, huong thii...

2.1.2. Ning luc gidi quyet vin dé

2.1.2.1. Van dé

2.1.2.2. Nang lyc giai quyét van dé

Dura trén cac nghién ctru [4]; [19]; [11]...., chung t6i dua ra cAu trac NLGQVD bao
g0m céc thanh t6 sau: phat hién va hiéu VD; thiét 1ap khong gian VD; 1ap ké hoach va thuc
hién giai phap; d4nh gia va phan anh giai phap. Mdi thanh t6 bao gom mét s hanh vi cta
ca nhan khi lam viéc doc 1ap hodc khi lam viéc nhém trong qua trinh GQVD.

Bang 2.2. Cdu triic NLGQVP (4 thanh t6 va 15 chi sé hanh vi)

Nang lue . A s . Ma3 héa chi

thimh 6 Chi 50 hanh vi s6 hanh vi
Phat hlen va Ph,ét hién d}r 9C Xén d‘é i . - - PH1
hidu vAn dd Xac dinh, tim hiéu va giai thich cdc thong tin PH2
Trinh bay sy am hi€u van dé PH3
bé xuit, lya | Thu thap, sap xép, danh gia thong tin bX1
chon gidi Két ndi thong tin voi kién thire da co bX2
phap giai Xac dinh céch thirc, chién lugc gidi quyét van dé bX3
quyét van d¢ | Lya chon giai phép, thiét 1ap khong gian véan dé bXx4
Lap ké Thiét 1ap tién trinh thuc hién LK1
hoach va Bo sung, x4c dinh cach sir dung nguon luc LK2
tién hanh | Trinh bay giai phap GQVD theo ké hoach da xdy dung LK3
GQVD Tb chirc thuc hién GQVD theo tién trinh da dé xuat LK4
Panh gia, Dénh gié giai phap da thyc hién bGl
phan anh Phan 4nh vé cac gi4 tri giai phap bG2
gidi phap Xac nhan, rit ra kinh nghiém trong GQVD bG3
GQVD Khai quat va van dung vao tinh hudng méi tuong tu bG4

2.1.3. Day hoc theo hwéng phat trién ndng lyc gidi quyét Vdn dé cho hgc sinh
T6 chirc DH theo hudng phit trién NLGQVD la t6 chirc cac tinh hudng sao cho
HS ¢6 thé tu luc GQVD dit ra trong sy ¢b ging ciia HS va sy giup d cia GV, GV can



sap xép céc tinh huéng ndi tiép nhau b?mg cach cung cap cac dir liéu cho HS. Mot tinh
hudng thich hop s& gitip HS hanh dong sang tao va c6 két qua. Theo cic nghién ciru
cuia cac tac gia [12], [2], [10], [25], [28] viéc t chirc DH theo huéng phat trién NL
GQVD duoc thyc hién theo 7 bude thyc hién, cu thé:

> Budc 1. Dé xudt vin dé

GV tao tinh huéng c6 VD, tao cho HS c6 dong co hirng thu hoc tap; d@)ng thoi
dinh hudéng cho HS phat hién dugc VD can GQ. Trong giai doan nay, rén luyén cho
HS ki nang phat hién VD can GQ.

> Buwdc 2. Gidi quyét vin dé

GV yéu cau HS phdi hop nhau dé xac dinh muc tiéu VD va dwa ra cac giai phap
dé GQVD. Bé dinh huéng cho HS GQ dugc cac VD dat ra, GV can bd tri cac tinh
hudng ndi tiép nhau dé HS suy nghi, tim kiém cau tra 1oi. Qua do ren luyén cho HS ki
ning xac dinh myc tiéu, ki ning phan tich hién twong va dé xuét cac giai phap thich
hop dong thoi rén luyén ki nang lam viéc nhom.

» Buwoéc3.Rutra két qud gidi quyét vin dé

GV yéu cau HS tdng hop cac cau tra 101 da dugc goi y va rat ra két qua cia GQVD. O
bude ndy GV rén luyén cho HS ki ning tong hop, khéi quat két qua thu duoc.

> Buwdc 4. Suy ra hg qud can kiém ching

GV hudng dan cho HS cach thuc dé hop thire hoa va di dén két luan kién thirc
tir két qua GQVD, két qua d6 duoc xem nhu mot gia thuyét. Viéc kiém ching gia thuyét
thong qua suy ludn Ii thuyét hodc thuc nghiém. O budc nay rén luyén cho HS ki ning
dé xudt cac giai phap thich hop khi GQVD.

> Buwdc 5. Két lugn kién thic
Sau khi di kiém ching bang suy luan li thuyét hodc thuc nghiém, GV yéu cau HS so
sanh két qua kiém ching. Néu két ‘qua cua cac suy luén phu hgp v6i nhau thi két qua
GQVD dugce hop thue hod va di dén két luan kién thuc. Neu két qua cua cac suy ludn
khong phi hop thi can kiém chimg lai va suy ra két qua can kiém chimg lai. O budc
nay rén luyén cho HS ki ning danh gia két qua va khai quat hoa kién thuc.

> Buwdc 6. Ciing cé kién thic

GV yéu cau HS hé thdng lai kién thirc vira hoc va trinh bay trudc 16p, qua d6 rén
luyén cho HS ki ning tong hop kién thrc.

> Bwéc 7. Van dung kién thic

GV cho HS van dung kién thirc dé giai cac bai tap hodc gidi thich cac hién tugng
lién quan dén kién thirc vira hoc. Qua do rén luyén cho HS ki ning phan tich va tong
hop khi van dung kién thi. 4 ‘

Trong qué trinh t6 chirc DH, GV cén linh hoat to chtrc cac tinh hudng c6 VD dé
kip thoi dinh huéng cho hoat dong tim tdi cua HS, gop phan rén luyén cac ki ning
GQVD qua d6 phat trién NL GQVD cho HS.
2.1.4. Xay dung khung ning lye giai quyét van dé ciia hoc sinh
2.1.4.1. Cong cu danh gia
2.1.4.2. Phuwong phadp
2.1.4.3. Khung néng luc gidi quyét vin dé

Bang 2.4. Bang Rubric danh gid ndng luc gidi quyét van dé

| | | Biéu hién hanh vi




aglue | SISO Mige 1 Mk 2 Mikc 3 Mirc 4
Khéng phéan | Phan  tich | Phan tich | Phan tich
tich duoc tinh | duoc tinh | dwoc  tinh | duwgc  tinh
huéng trong | hudng trong | huéng hoc | hudng

PH1 hoc tap, | hoc tap, tzftp, qu@c trong hoc
Phat hién khong phat | trong  cudc | song; Bictty | tap, trong
va hiéu PH?2 h@én duoc VD sér}g cu thé: phat hién ra | cufe séng
A% ) can  nghién | Biét ty phat | duoc VD; | cu thé: Biét
PH3 cuu. hién ra VD, | Dat VD | tu phat hién
dat VD | nhung phat | ra VD; Dat
nhung chua | bitu VD | VD; Phat

phat  biéu | chua day du. | biéu VD;

duoc VD.

Xac dinh | Xac dinh | X&c  dinh | Xac dinh
dugc va biét | dugc va biét | dugc va biét | duge  va
tim hiéu cac | tim hiéu céc | im hiéu cdc | biét  tim
thdng tin co | thong tin cd | thdng tin ¢6 | hiéu  cac
lién quan dén | lién quan dén | lién  quan | thong tin c6
1 VD nhung ¢ | VD nhung ¢ | dén VD & | lién  quan
muc kinh | mdc  kinh | SGKvathdo | dén VD &

Thiét 1ap TL? nghiém ban | nghiém ban | ludnvdiban. | SGK,

khong than. thén. TLTK khéc
gian VD TL3 va thﬁ(lg
qua thao
TLA4 . Dé xuit duge | Dé xuat giai | ludn  voi
Khong  dé | gidi  phép | phdp GQVD | ban.
xuat dugc gigi | GQVD nhung chua | P&  xuat
phap GQVD. | nhung chua | sang tao. dugc  giai
hop 1y. phéap
GQVD.
Chualap | Lap duoc ké | Lap duoc ké | Lap  duoc
Lap Ké LK1 dugce ké hoach hoach  dé | ké hoach dé
hoach. da hoach . GQVD: | GQVD. . GQVD. .
xui At ,vz‘l LK2 Thuc hién ké Tbuc hién Thuc hién
n hoach nhung | k¢  hoach | k¢ hoach
thue hién A 4 N A A A
eoe 1t LK3 chua day du | doc lap | doc lap
gidi phap con ling | nhung chua | sdng  tao
LK4 tang. sang tao. hoac hop
ly.

Panh gia, bG1 Giam sat | Giam sat | Giam  sat | Gidm  sét

phan dnh duoc mot | duoc ké | duoc  toan | dugc toan

gidi phap bG2 phéan ké | hoach nhung | bd ké hoach | bo ké hoach
nhung chua | va 1am chu




bG3 hoach nhung | con lung | 1am chi | duwgc  ké
con lung ting. | tdng. dwoc  ké | hoach.
PG4 hoach. Thyc hién
Thuc hién | giai phap
Thuc  hién | Thuc  hién | gidi  phdp | GQVD c¢o
dugc mot | gidi phap | GQVD c¢o6 | su diéu
phan  giai | GQVD su diéu | chinh cho
phap nhung | nhung con | chinh cho | hop ly va
chua danh gid | lGng  tdng, | hop ly | nhin ra sy
dugc su phu | chua danh | nhung chua | phu  hop
hop cua giai | gia dugc sy | danh  gia | hay khdng
phap. pht hop hay | dugc  giai | phu hop
khéng phu | phap. cia  giai
hop cla giai | Van  dung | phép.
phap. dugc trong | Van dung
Chua van | Van  dung | tinh huéng dugc trong
dung dugc | dwoc  mot | méi nhung | tinh hudng
trong nhimg | phdn trong | con  ldng | méi.
tinh  hudng | nhitng tinh | t(ng.
moi. hudng méi.

Mirc diém dya trén thang diém quy d6i nhu sau:
Miic 0: 0 diém: HS vang hoc;

Muec 1: 1 diém;
Muc 2: 2 di@m;
Mic 3: 3 diém;

Mic 4: 4 diém

Cong diém cua cac biéu hién & trén dua ra s6 diém tong 1a X.
-50 < X < 60: Nang lyc Tét; 40 < X < 50: Nang lyc Kha;
30 < X < 40: Nang lyc Trung binh; 15 < X < 30: Ning lyc Thap.
2.2. Str dung phoi hop thi nghi¢m va phwrong tién truc quan
2.2.1. Thi nghiém Vat li

2.2.2. Vai tro caa thi nghigm trong day hec vat i

2.2.3. Sir dung phé’i hep thi nghié¢m va phwong ti¢n trec quan trong DHVL
theo dinh hwéng phat trién NL GOVD ciia HS
2.3.1. Muc tiéu ciia viée diéu tra theec trang
2.3.2. Phwong phap diéu tra
- Didu tra GV: thong qua phiéu diéu tra (Phu lyc 1), dy cac bu01 hop t6, hop hoi
ddng GD, trao dbi tryc tiép, tham khao gido an, dy gio day trén 16p, s6 diém.
- Piéu tra HS: thong qua phleu diéu tra (Phu luc 2), trao ddi truc tlep, tim hiéu
thong qua cac bai kiém tra cia HS, quan sat HS trong céc gid hoc trén 16p, thong qua

GVCN I6p.

- Phong vén lanh dao nha truong, tham quan phong TNVL.




2.3.3. Déi twong diéu tra

2.3.4. Két qud diéu tra

+ Hau hét cac em HS chi lam TN trong gio thuc hanh hodc GV yéu cau (93,14%);

+ C6 2,00% HS cho biét chua timg lam TN do trong tiét thuc hanh mdi nhém
gém nhiéu thanh vién nén cac em c6 thé tron tranh nhiém vu dé ban khac cung nhom
lam thay;

+ C6 2,00% HS cho biét néu théy TN vui qua tivi, mang internet, sach tham
khao. ..sé& thuc hanh theo déu ¢6 hoc luc loai Gidi va trung binh mon VL hoc ky I trén 8,0;

+ Xét tong thé co6 thé thy tinh tich cuc trong thie hanh VL cua HS chua cao.
2.3.4.3.Vé dung cdc phwong tien, thi¢t bj thi nghiém trong qua trinh day hoc
2.4. Quy trinh t6 chirc day hoc theo hudng phat trién ning lwc giai quyét van dé ciia
hoc sinh qua sir dung ph01 hop thi nghiém va phwong tién truc quan

Hoc tap phai 1a mot hoat dong nhan thic bét dau tir nhu cau GQVD cu thé. Mudn
¢ nhén thire khoa hoc va kién thie khoa hoc thi phai c6 VD dich thyc. Day hoc phai cb
ging dan dit HS dén VD va t6 chirc hoat dong GQVD, xay dung kién thirc. D6 1a con
dudng ngdn nhét dé linh hoi PP nhén thirc khoa hoc.

Trong hoat dong nhan thirc néu trén TN vo1 PTTQ duoc xay dung va gia cong
khoéng phai nham dé rat ra li thuyet (dinh luat) nho quy nap gian don ma phai nhim
muc dich dé xuét ra cac gia thuyét (hay hé qua cia li thuyét) va kiém tra bang thuc
nghiém ma két qua ctia n6 1a sy chap nhan tinh chinh x4c ctia mot gia thuyét hay mot
la thuyét nao dé hodc dan dén viéc dat ra mot gia thuyét m&i. Tom lai, néu té chuc hoat
dong hoc tap VL cho HS trong qua trinh day hoc VL mot cach khoa hoc va phu hop thi
s€ dat dugc cac muc tiéu: HS Iinh hoi tri thie béng chinh hoat dong c4 nhan nén co6 co
hoi rén luyén céc ki nang tu duy va thuc hanh can thiét cho hoat dong hoc tap, nghién
ctiru VL; HS linh hoi phuong thirc hoat dong nhan thirc lam co s cho su phat trién tu
duy doc 1ap; HS hiéu dung vé mdi quan hé giira thyc tai va li thuyét.

Duya trén co s néu trén, theo chiing t6i, dé t6 chirc hoat dong hoc tap gitip HS
chu dong tham gia tich cuc, tu lyc tim toi, nghién ctru x4y dung tri thirc méi va dat
dugc muc tiéu mon hoc hién nay, can thiét ké phai to chirc hoat dong theo phuong thirc

Giai dogn ik
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So dé 2.3. Quy trinh to Chu’C day hoc vai viéc sur dung phol hop TN véi PTTQ
Giai doan 1: CHUAN BI



> Buwoéc 1. Nghién citu muc tiéu bai hoc chi ra cdc ki ning va néing luc can
phét trién
Gv nghién ctru muc tiéu bai hoc dé chi ra cac ki ning va nang luc can phat trién
trong bai hoc nhu:
- Hinh thanh hodc rén luyén dugc ki ning hoc bai va ghi nhé kién thirc bang
so do tu duy;
- Van dung céc kién thirc dé giai quyét duogc cac bai toan dinh tinh va dinh
luong;
- Rén luyén ki nang thuc hanh thi nghiém
- Ning lyc giai quyét van dé va sang tao.
- Nang lyc vat li.
> Buwdc 2. Nghién citu ngi dung day hoc nham xdc dinh nhitng don vi kién
tharc c6 sk dung thi nghiém can s hé tro' ciia phwong tign truc quan.
GV can phan tich noi dung DH, chi ra nhiing noi dung nao can sir dung TN véi
PTTQ hb tro:
- Noi dung DH ma & d6 hién twong vat li dién ra trén cac mit phing ngang kho
quan sat, cc thi nghiém c6 sy thay ddi nho;
- Noi dung DH ma & d6 hién twong vat li dién ra triru twong khong quan st duge
néu khong c6 cac thi nghiém ao;
- Noi dung DH ma & d6 hién twong vt li dién ra rat nhanh va doi hoi toc do do
dac cuc ki nhanh méi thé hién dugc quy luat cua hién tuong;
- Noi dung DH ma & d6 quy luét vat li chi nhin & va thuyét phuc néu can mot
) luong 16n $6 liéu thu duge tir TN
- N6i dung DH ma ¢ d6 quy luét vat li thé hién rd nhat qua viéc phén tich do thi
s6 liéu theo thoi gian;
- N6i dung DH ma ¢ d6 cac quy luat vat 1i doi hoi nhiéu tinh toan dua trén sb
liéu thu vé. ,
> Buwéc 3. Soan thdo tién trinh DH cu thé
Sau khi xay dung dugc cac ndi dung can DH phdi hop TN véi PTTQ, GV can
soan thao tién trinh DH cu thé cho cac noi dung kién thuc di xac dinh dua trén muc
dich DH, kha ning d4p tmg ctia bo TN, thiét ké y twéng su pham, lya chon hinh thirc
td chirc DH va PPDH; sau d6 thiét ké noi dung céac hoat dong DH cu thé, tuc 1a xay
dung “kich ban” day hoc.
Chudn bi cdc thi nghi¢m va phwong ti¢n truc quan
Sau khi da xac dinh dugc cac TN can thue hién DH, buée tiép theo 14 can ra soat
thuc tién ¢ truong phd thong va thiét bi TN c¢6 sin & phong TN: bd TN, cac day ndi,
cac thiét bi két ndi (Thiéu vat dung gi? Con sir dung duogc hay khong? Uu nhuoc diém
khi str dung nhiing thiét bi d6?). GV chuan bi cac phuong tién truc quan hd trg cho thi
nghi¢m trong bai day.
Giai doan 2: TO CHUC DAY HQC
Buéc 4. Néu van dé
Trong budc ndy, GV c6 thé sir dung TN da xdy dung dé tao tinh huéng néu VD
cho bai hoc. Qua dé, HS phat hién va phat biéu VD thong qua lam viéc ca nhan, hodc
lagm vi¢c nhom tir 6 tiép nhén nhi¢m vu hoc tap.



Buéc 5. Giai quyét van dé
* P¢ xuat va la chon giai phap GQVD: GV t6 chirc cho HS dé xuét cac giai
phap GQVD véi viée str dung TN di xdy dung (tirc 1a tim cau tra 161 cho ciu hoi khoa
hoc da dua ra & giai doan trén). Trong budc nay, GV hudng dan cac nhom HS thao luan
trao d6i dé dé xuét giai phap GQVD va liya chon giai phap GQVD kha thi. Trong giai
doan nay, HS can;

- Phén tich VD, 1am 13 nhitng méi lién hé gitra cai da biét va cai phai tim.

- Lua chon céch tiép can dé GQVD: theo con dudng suy luan 1i thuyét hay theo
quy nap khai quat héa thyc nghiém.

- Trén co s& d6 dé d& xuat va lya chon giai phap GQVD.

* Thye hién giai phap: GV chuyén giao nhiém vu cho HS 1ap ké hoach thyc hién
giai phap di chon dé GQVD. Trén co s¢ d6, HS tién hanh thuc hién giai phap GQVD
hoic tu luc hodc théng qua hoat dong nhom. O day, néu theo con dudng quy nap khai
quat hoa thyc nghiém thi qua tién hanh TN, HS thu thap va xir 1i cc s6 liéu tir d6 rit ra
két luan vé cai cﬁn tim. Néu theo con dudng suy luan 1i thuyét thi TN s& dong vai tro 1a
phuong tién dé kiém tra tinh ding dén cua cac két luan tir suy luan 1i thuyét.

Buwéc 6. Panh gia, diéu chinh va vin dung

Trong qué trinh thwe hién giai phap GQVD, GV can thuong xuyén theo ddi,
danh gia va dua ra nhitng diéu chinh phu hop véi tinh hinh thuc t& nham giup HS
GQVD mdt cach cé hiéu qua. Pdng thoi khuyén khich HS tir dénh gia, tw diéu chinh
giai phap GQVD dé dam bao tinh kha thi va tinh hiéu qua cua giai phap da lya chon.

Sau khi hoan thanh viéc GQVD, tién hanh danh gia rat ra két luan vé nhitng vu
diém, han ché dé van vao tinh huéng moi.

Trong bude nay TN véi sy hd trg cia PTTQ duge sir dung dé cing ¢b va van dung
kién thirc vao thuc tién. Qua d6 nhitng van dé méi lai xuat hién doi hoi HS phét hién va dé
Xuét giai phap dé GQ nhiing van dé moi.

2.5. Két luan chwong 2 ‘

Qua nghién ctru co so 1f ludn va thuc tién cia viéc DH theo hudng phat trién NL
GQVD cua HS thong qua sir dung phdi hop TN véi PTTQ, chiing ti c6 mot s két luan
Sau:

- Tuy theo quan diém tiép can ma NL c nhiing c4c khai niém khéc nhau tuy nhién
tat ca cac khai niém déu co diém chung vé cau tric va thanh t6 cua NL. Trén co sé do,
ching t6i dua ra khai niém NL GQVD l1a mot NL chung trong cau tric NL da nghién
ctru; Pua ra dugc cdu tric NL GQVD vdi 4 ning luc thanh té va 15 chi sb hanh vi; Bé
Xuit bang tiéu chi danh gia nang nang lyc GQVD tir do dé xuét tién trinh DH theo
huéng phét trién NL GQVD;

- Sau khi tim hiéu céc khai niém va vai trd caa TN v6i PTTQ, su can thiét khi
phéi hop TN véi PTTQ, vai trd va nguyén tic phdi hop ching t6i dé xuat mot s6 hinh
thirc ph6i hop dong thoi dé xuat quy trinh xay dung va str dung phéi hop TN véi PTTQ
trong DH;

- D3 diéu tra thuc trang cta viéc day va hoc ciia GV va HS ¢ truong THPT dé
tim hiéu thyc tién cua viéc day va hoc VL néi chung va DH chwong “Tir truong” va
chuong “Cam tmg dién tir” néi riéng, qua do6 thu dugc cac thong tin: Co s¢ vat chét cua
nha truong, cia phong hoc bd moén; Tinh hinh GV: Sé luong, trinh d9, kinh nghiém, ...;



Céc hinh thirc t6 chirc DH ma GV d3 va dang st dung hién nay; Nhiing thuan loi, kho
khan ma GV gép phai trong qua trinh DH VL néi chung va DH chuong “Tu truong”
va chuong “Cam ung dién tir”’ n6i riéng; NL thyc hanh ctia HS trong qua trinh hoc tap
moén VL; VD st dung cac PTTQ, thiét bi TN trong qua trinh DH;Tinh hinh td chuc hoat
dong nhan thic VL trong nha truong phd thong. Tir nhimg két qua tim hiéu, nghién
clru do, ching t6i 1y 1am co s& dé dé xuit quy trinh DH sir dung phdi hop TN véi
PTTQ nhim phat trién NL GQVD cho HS.

Chuong 3. TO CHUC DAY HOC CHUONG “TU TRUONG” VA CHUONG
CAM UNG DPIEN TU” VAT Li 11 THEO HUONG PHAT TRIEN NANG LUC
GIAI QUYET VAN PE CUA HQC SINH QUA SU DUNG PHOI HOP THI
NGHIEM VA PHUONG TIEN TRUC QUAN

3.1. Pic diém céu tric, ndi dung chuong “Tir trudmg” va chuong “Cam tmg dién tir”

3.1.1. Chwong “Tur truong”

1.2. Chwong “Cam irng dién tir”

3.2. Mt s6 khé khin khi day chwong “Tir trwong” va chwong “Cam ng dién tir”
vatli 11 THPT

Qua thyc tién DH, dy gid va trao doi véi dong nghiép cho thay trong DH chuong
“Tir trudng” va chuong “Cam tmg dién tir” con ton tai nhimg kho khan sau:

- Khi két thuc chuong trinh 16p 9 THCS, phai sau hon mot nam, dén hoc ky II
ctia 16p 11 THPT thi HS mdi tiép tuc hoc nang cao cuia chuong “Tir trudng” va chuong
“Cam tng dién tir”. Nhu vay trong thoi gian nay mot sé kién thire cii ciia HS co thé bi
lang quén, nhiéu kién thirc nhu méi ddi véi HS nén GV danh nhiéu thoi gian dé 6n lai
kién thire cii. Hon nita, cac kién thirc VL 16p 9 THCS chi & mttc dinh tinh, chua nghién
ctru dinh lwong, chua nghién ctru rd ngudn gbc, ban chét cia VD.

- Trong chuong “Tur trudong” va chuong “Cam tng dién tur” c6 nhiéu khai niém
triru twong chang han khai niém vé tir trudng, duong st tir, tir thong déu 1a cac khai
niém ma HS khong thé cam nhan truc tiép bang cac gidc quan ma phai tudong tudng.
Diéu nay doi hoi can c6 tri tuong tuong, suy luan logic trinh d tu duy, suy luan cao.
HS cam thay khé hiéu, kho nhé va kho van dung dé giai thich cac hién tuong thyc té
lién quan nén HS thudng giam hung tha khi hoc tap;

- Céc kién thirc img dung trong thuc té chua dugc coi trong vé mit img dung vao
thuc tién chua duoc GV chil trong trong day hoc; do noi dung bai hoc dai ma thoi gian
thi ngan; do muc tiéu hoc dé dap tmg thi ctr nén chu yéu 1a thién vé 1i thuyét, giai bai tap,
tranh thi 6n luyén dé kiém tra 1 tiét theo phan phdi chuong trinh cia BO GD&DT;

- Mot sb kién thirc HS thuong quan niém sai 14m vé mot sb khai niém trong
chuong nén HS dé hiéu nham ban chat cia mot sb hién tuong:

+ Khai niém “Pudng stc tir”, “Tir thong” con triru twong néu khong ¢6 hinh anh
minh hoa: vi khong thé thiy duoc bang mét thuong nén HS kho hinh dung duoc cac duong
strc tir, su thay d6i cua dudng stic tir qua vong day dé c6 dong dién cam tmg;

+ HS hay nham 14n giira “chdng lai su bién thién cua tir truong” voi “chdng lai
tir truong”. Khi xac dinh chiéu dong dién cam mg, HS thudng hiéu: tir truong dong
dién cam tng 1 nguoc chidu vai tir trudng sinh ra dong dién cam tng;

Ngoai ra, khi sir dung cc thi nghiém thi GV ciing thuong gip mot s kho khan nhur:

+ Thi nghiém dién ra qua nhanh, lam HS kho quan sat.



+ Thi nghiém dién ra trén mit phang ngang nén HS khé quan sét.

+ Thi nghiém vé hién tugng cam tng chi cho HS biét c6 dong dién nhung HS
khong biét nguyén nhan gy ra dong dién néu nhu khong két hop TN o dé chi ra bién
thién tir.

+ Thi nghiém vé lyc tir, ddy dan mang dong dién bi bién dang nho nén HS s& rat
kho quan sét.

+ Thi nghiém vé hién tugng cam Ung dién ra nhanh, hoc sinh chi nhan duoc két
qua cudi cling ma khong thay duge qua trinh dién ra.

+ Mot sb thi nghiém cén nhiéu s6 liéu méi dura ra dugc két qua cudi cing.

3.3. Mot s6 thi nghiém va phwong tién truc quan sit dung trong qua trinh thiét
ké day hoc chwong “Tir truomg” va chwong “Cam vng dién tir” Vit 1i 11 THPT

3.3.1. Phwong tién truc quan

3.3.2. Thi nghiém

3.4. Thiét ké tién trinh day hoc mét s6 don vi kién thirc chwong “Tir truong”
va chwong “Cam wng dién tir” Vat li 11 THPT

3.4.1. Sir dung phéi hep TN va PTTQ trong day hoc don vi kién thirc “Tir
tinh ciia diy dén c6 dong di¢n”

34.2. Sir dung p1101 hop TN va PTTQ trong day hoc don vi kién thiic “Xzc dinh
lure tir do tir truomg déu téc dung Ién mét doan diy din cé dong di¢n”

3.4.3. Sir dung phoi hep TN va PTTQ trong day hoc don vi kién thire “Hién
twong cam wng dién tr”

3.4.4. Sir dung phéi hep TN va PTTQ trong day hoc don vi kién thiee “Sudt
dién déng cam ieng trong mach kin”

3.4.5. Thiét ké tién trinh day hoc bai tir trwong (2 tiét)

3.4.6. Thiét ké tién trinh day hoc bai “Tir théng. Cam g tir”

3.4. Két luAn chwong 3

Két qua nghién ctru xay dung quy trinh DH theo hudng phat trién NLGQVD cho
HS thong qua viée sir dung phdi hop TN va PTTQ trong DH chuong “Tir trudng” va
chuong “Cam tng dién tr” VL 11 THPT, cho phép rat ra mot s6 két luan nhu sau:

- Kién thirc ctia chwong “Tir trudng” va chuong “Cam tmg dién tir” khong dugc
HS hoc lién tuc tir 16p 9 ma bi ngit quéing ¢ 16p 10, dan dén HS gip nhiéu kho khin,
da s6 cac em di quén mot s6 kién thirc cii. Hon nira, cac kién thirc VL 16p 9 THCS chi
& mirc dinh tinh, chua nghién ctru dinh luong, chua nghién ciru rd ngudn gdc, ban chat
ciia VD. Vi vay, kién thirc chuong “Tir trudng” va chuwong “Cam tng dién tir” ¢ 16p 11
gan nhu phai day lai tir dau;

- Trong chuong “Tir trudng” va chuong “Cam tng dién tir” c6 nhiéu khai niém
triru trong. Cac khai niém vé tir truong, dudng st tir, tir thong déu 1a cac khai niém
ma HS khong thé cam nhan tryc tiép bang cac gidc quan ma phai tuong tuong. Diéu
nay doi hoi can cé trinh d6 tu duy, suy luan cao. HS cam thy khé hiéu, kho nhd va
khoé van dung dé giai thich cac hién tuong lién quan dan dén 1o so, khong hiing th
khi hoc;

- Cac klen thirc mg dung trong thuc té chua dugc coi trong vé mit ing dung vao
thuc tién doi séng san xuat ma chi yeu 1a thién vé 1i thuyét, giai bai tap, tranh tha 6n
luyén dé kiém tra 1 tiét theo phan phdi chwong trinh cia BO GD&DT;




- Mot s6 kién thire HS con hiéu sai, nham lan:

+ Khai niém “duong st tir”, “Tir thong” con triru tuong: vi khong thé thiy duoc
bang mit thudng nén HS kho hinh dung duge cac duong st tir, sy thay dbi cia dudong
strc tir qua vong day dé c6 dong dién cam tmg;

+ Cac em hay nham l4n giita “chdng lai sy bién thién ctia tir trudng” vai “chong
lai tir treong”. Khi xac dinh chiéu dong dién cam tung, HS thuong hiéu: tir truong dong
dién cam tng 1 nguoc chidu vai tir trudng sinh ra dong dién cam ung;

+ Céc em khong giai thich dugc tai sao khi khung day quay trong tir truong thi chiéu
dong dién lai thay doi va khong biét thay d6i bao nhiéu lan

- Tir quy trinh t6 chirc day hoc theo hudng phat trién NLGQVD cua HS théng qua
str dung phdi hop TN va PTTQ dé xuit & chuong 2, chung t6i da thiét ké 3 tién trinh DH
kién thtrc “Xéc dinh luc tir do tir truong déu tac dung 1én mot doan day dan c6 dong dién”,
“Hién tuong cam ung dién tu” va “Suét dién dong cam ung trong mach kin”, dugc st dung
dé TNSP & chuong 4.

Chuong 4. THUC NGHIEM SU PHAM

TNSP duoc tién hanh hai vong tai hai truong THPT trén dia ban tinh Thira Thién
Hué. Trong d6 TNSP lan 1 chu yéu d4nh gia vé mat dinh tinh nham kiém tra va diéu
chinh cac bién phap va quy trinh da xay dung. TNSP lan 2 dwoc danh gia ca mit dinh
tinh va dinh lvong nham kiém tra tinh dung dén cua gia thuyét khoa hoc da dé ra.

4.1. Muc tiéu thuc nghiém sw pham

4.1.1. Muc tiéu thuc nghiém sw pham vong 1

4.1.2. Muc tiéu thuc nghiém sw phagm vong 2

4.2. Pham vi, d6i twong thuc nghiém sw pham

4.2.1. Pham vi thgrc nghiém

4.2.2. Péi twong thuc nghiém

- Nguoi hoc: HS 16p 11 truong THPT Thuan Hoa, thanh phé Hué va THPT
Nguyén Dinh Chiéu, huyén Phong Pién, tinh Thira Thién Hué trong ndm hoc 2019-
2020 va nam hoc 2020-2021. ,

- Ngudi day: GV Nguyén Thi Ny, GV H6 Thi Minh (t6 Vat li - Céng nghé
Truong THPT Thuén Hoa, Thanh phé Hué) va GV Hoang Quynh Diép, GV D Thi
Thu Hang (t6 Vat Ii - Cong nghé Trudng THPT Nguyén Dinh Chiéu, huyén Phong
Dién, tinh Thira Thién Hué).

4.3. Tién trinh thuc nghiém

4.3.1. Chon miu thyc nghi¢m



4.3.1.1. Chon mau thyc nghiém vong 1
4.3.1.2. Chon mau thyc nghiém vong 2

4.4. Phwong phap danh gia ning luc giai quyét van dé cia hec sinh thong
qua phdi hgp TN va PTTQ
4.4.4. Théng ké toan hec
4.5. Két qua thuc nghiém
4.5.1. Két qud thuc nghigm sw phagm vong 1
4.5.2. Két qud thuc nghiém sw pham vong 2

4.5.2.1. Pdnh gid nding hec giai quyét vén dé cua hoc sinh théng qua phéi hop
thi nghiém va phuong tién truc quan thong qua két qud theo ddi suw tien bg cua mét
nhém hoc sinh

a) Luec tir, tiv trwong ciia dong dién trong ddy dén cé hinh dang dic biét
b) Cam wrng dién tir

PG thi 4.1. Puong phat trién NLGOVD ciia cac HS nghién cieu trueong hop
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Biéu do 4.1. Phan phdi tan sudt lity tich dau vao
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Biéu do 4.2. Biéu do phan phai tan sudt lity tich dau ra cia bai kiém tra
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4.5.3. Nhdn xét chung

4.6. Két luan chwong 4

Két qua TNSP va kiém dinh thong ké cho phép két luan:

- Quy trinh t6 chirc DH theo huéng phét trién NLGQVD cuia HS thong qua sir
dung phéi hop TN va PTTQ trong DH Vat li & trudng THPT, cac bai giang, cac huéng
dan vé phuong phap GQVD duoc thiét ké cua dé tai 1a phu hop va cé tinh kha thi cao,
dap ting duoc muc tiéu DH va gop phan doi méi PPDH theo hudng tap trung vao HS,
tao thuan loi cho GV t6 chirc cac hoat dong GQVD cho HS trong DH Vit li THPT. Cac
tidu chi danh gia NLGQVD cuia HS théng qua phéi hop TN va PTTQ dam bao tinh hop
If va kiém tra dugc.

- HS duoc phét trién NLGQVD thong qua viéc sir dung phdi hop TN va PTTQ
trong hoc tap c6 tinh than, thai d6 hoc tap tdt, phét hién VD ¢6 tinh séng tao, chu dong,
tir gidc cao. Cac ki ning GQVD thong qua viéc si dung phdi hop TN va PTTQ caa HS
ngay cang tién bo, hidu qua va budc dau phét trién dugc NLGQVD cho HS thong qua
phdi hop TN va PTTQ, kha ning tu nghién ctu. Viéc GQVD theo hudng phéat trién
NLGQVD cho HS théng qua phdi hgp TN va PTTQ mang lai sy hing tha trong hoc
tap cho HS va tao co hoi phét huy tinh than trao doi, chia sé, tinh hop tac trong GQVD
va lam viéc, 1ong ty tin va biét ling nghe, kich thich kha ning thuyét trinh trudc dam
dong va gitip HS nhan thire dugc vai tro, trach nhiém cua ban than véi tap thé, vai cong
dong. T d6 hinh thanh nén ¢ cac em mot nhan cach t6t, cac dirc tinh can thiét dap tng
yéu cau vé ngudn nhan lyc cua quoc gia dam bao thyc hién thanh cong dinh huéng
Cong nghiép hoa - Hién dai hoa dat nudc.

- KQHT b mén Vit 1i cia HS cac I6p dugc giang day theo huéng chi trong
phét trién NLGQVD cho HS thong qua phdi hgp TN va PTTQ trong DH dugc cai thién
va nang cao rd rét so véi cac PPDH it chl trong phét trién NLGQVD cho HS thong qua
phdi hop TN va PTTQ.

- Tir két qua TNSP cho phép két luan gia thuyét khoa hoc ma luan 4n dé ra Ia
dung dan. Phuong phap té chire DH theo hudng phat trién NLGQVPD cho HS thdng qua
phéi hop TN va PTTQ trong DH Vat i & trudng THPT Ia hoan toan kha thi.

KET LUAN VA KIEN NGHI

A. Két luan

Cin ¢t vao myc tiéu, nhiém vu nghién ctru cua luan 4n va két qua TN dé tai:
“Phat trién NL GQVD ctia HS qua viéc sir dung phéi hop TN véi PTTQ trong DH mot
s6 kién thirc vé TUr truong va Cam ung dién tir vat 1i 117 di dat dugc, co thé két luan
mot s6 van dé co ban sau:

- ba téng quan dwoc mot sé cong trinh nghién ctru ¢ trong va ngoai nuac, o
lién quan dén dé tai cua luan an. Ba c6 su phan tich, tong hop va dénh gia két qua cua
cac cdng trinh nghién ctu di trudc. Tir do, 6 co so, diéu kién dé xac dinh cac van dé
dat ra can phai tiép tuc nghién ciru, trong dé tai luan &n cia minh, nhu: Cau tric NL
GQVD; Quy trinh phat trién NL GQVD ctia HS qua viéc sir dung phéi hop thi nghiém
TN v6i PTTQ; Panh gia sy phét trién NL GQVD cua HS;

- Pé tai da lam 13 duogc cac van dé sau:

+ Cac khai niém: NL, GQVD, NL GQVD, khai niém TN voi PTTQ



o NL chinh 1a kha nédng huy dong va két hop mét cach linh hoat, ¢6 té chirc
cac kién thire, ki nang va thai dg dé thuc hién tot cac nhiém vu hoc tdp, giai quyét co
hiéu qua mét yéu cau phiic hop cia hoat déng trong bai canh nhdt dinh.

o GQVD la mot qua trinh, trong d6 nguoi hoc xac dinh dugc van dé can giai
quyét, lra chon dugc mot giai phép téi wu dé giai quyét mot van dé méi la va danh gia
nhirng gi xay ra.

o NL GQVD la NL biéu hién théng qua viéc phat hién va lam rd duoc VD; dé
xuét, lya chon, thuc hién va danh gia dugc céc giai phap GQVD; nhan ra, hinh thanh
va trién khai dugc cac y tuong méi; va co tu duy doc lap. Trong luan an nay, NL GQVD
duoc hiéu 13 niang lyc phéat hién VD va hiéu VD, dé xuit hra chon giai phap GQVD,
lap ké hoach va thuc hién giai phap, ddnh gia va phan anh giai phap, dé xuat dugc VD
mai khi can thiét mot cach hiéu qua véi tinh than tich cuc.

+ Céc thanh t6 ciia NL GQVD bao gdm céc thanh t&: Phat hién va hiéu VD; Dé xuit,
Iyra chon giai phap giai quyét van dé; Lap ké hoach va tién hanh GQVD; Panh gi4 va phan
anh giai phap. M6i thanh t6 bao gdm mét s6 biéu hién hanh vi cia ca nhan khi 1am viéc doc
1ap hodc khi 1am viéc nhom trong qua trinh GQVD.

- Pé tai da xac dinh rd viéc phét trien NL GQVD ctia HS qua viéc sir dung phdi hop
TN v6i PTTQ phai dugc cu thé hda bang viéc phat trién cac NL twong tng cho HS.

- Dé tai da dé xudt duogc 1 tién trinh va 2 quy trinh:

+ Tién trinh day hoc theo hudng phat trién ning luc giai quyét vin dé cho hoc
sinh gébm 7 budc.

+ Quy trinh Quy trinh chuén bi DH c6 sir dung phéi hop TN v6i PTTQ gdm ba bude

+ Quy trinh t6 chirc day hoc véi viée str dung phdi hop thi nghiém va phuong
tién tryc quan gdm 2 giai doan va 6 budc.

Cac quy trinh trén dugc sir dung linh hoat v6i cac mire d§ phu hop voi dbi twong
HS va c6 thé duoc sir dung trong cac khau cua bai 1én 16p, trong cac kiéu bai 1én 16p,
st dung quy trinh trong gio 1én 16p hodc ngoai gio 1én 16p. Tur d6, van dung quy trinh
nay vao tién trinh giang day mét s6 kién thire Tir truong va Cam g dién tir Vat1i 11.

- Pé tai dua ra dugc bang tidu chi danh gia NL GQVD va 4 rubric cho timg don
vi kién thtrc thuge chuong “Tir trudng” va chuong “Cam tng dién th” Vat 1 11.

- Dé tai di chi ra duoc su can thiét, vai trd va nguyén tic phbi hop TN véi PTTQ.
Pua ra mot s6 cach thire phdi hop TN va PTTQ.

- D¢ tai da tim hiéu chwong trinh Vat Ii 11, dic biét 1am rd dic diém cua kién
thirc chuong “Tu truong” va chuong “Cam tng dién tu” Vat li 11 theo huéng GQVD
qua viéc sir dung phdi hop TN v6i PTTQ.

- Két hop dic diém cta kién thirc chuong “Tir truong” va chuong “Cam tmg dién
ti” Vat 1i 11 THPT véi quy trinh phat trién NL GQVD ctia HS qua viée sir dung phdi hop
TN véi PTTQ, dé tai da dé xuét phuong an day hoc mét s6 kién thirc chwong “Tir trudng”
va chuong “Cam tng dién t” Vat li 11 THPT.

- Tién hanh TNSP nhu d3 dy kién dé kiém nghiém tinh diing dén cia gia thuyét
khoa hoc va tinh kha thi ctia & tai. Két qua TNg cho thay gia thuyét khoa hoc ma dé tai
da néu ra hoan toan dung din. Cuy thé 1a trong thoi gian thuc hién chu dé DH ¢6 sir dung
tién trinh DH theo dinh hudng cua dé tai thi HS TH himg tha hon, chu dong va tich cuc
hon, NL GQVD cua HS thong qua viéc st dung phdi hop TN véi PTTQ ngay cang thanh



thao, tién bo va hoan thién hon. Tir 46, KQHT mén Vat li cia HS dugc néng cao, viéc
DH cua GV ngay cang phong phu va hiéu qua hon. Két qua TN con cho thay, két qua
nghién ctru ctia dé tai co thé phd bién dé sir dung rong rdi trong DH Vit 1i & cac trudng
THPT hi¢n nay.

Nhu vy, phat trién NL GQVD ctia HS qua viéc sit dung phdi hgp TN véi PTTQ
da tao dong co hung thu, ting cuong su tham gia cua HS vao qua trinh GQVD, rén
luyén cho HS céach phat hién va hiéu VD; thiét 1ap khong gian VD; Lap ké hoach va
tién hanh GQVD; dénh gi va phan anh giai phap thong qua viéc sir dung phdi hop TN
v6i PTTQ. PP DH qua viéc sir dung phdi hop TN véi PTTQ nhu da thuc hién giup cho
HS ¢6 thé trinh bay VD, tu tin khi giao tiép, hinh thanh thoi quen dam néi, dam lam va
dam bao vé y kién cta minh truéc ngudi khac. Qua cach hoc tép nay, HS da biét str
dung ngdn ngir Vat li dé dién ta, giai thich hién tugng thuc té.

Két qua nghién ctru cho thdy, néu biét phat huy nhiing tinh ning wu viét cia TN
v6i PTTQ vao DH thi ngoai viéc ting cuong tinh tich cuc, chi dong ctia HS, con giup
phat trién dwoc NL GQVD cho HS, nang cao chit lugng DH théng qua viéc sir dung
phéi hop TN véi PTTQ.

B. Huéng phat trién caa dé tai

Tiép tuc bo sung, hoan thi¢n hon nita vé co s li luan cia viée phat trién NL GQVDb
cta HS qua viée st dung phéi hop TN v6i PTTQ trong DH Vit li ¢ truong THPT.

C6 thé két hop GQVD thong qua viée st dung phdi hop TN véi PTTQ véi su hd
trg cia cac phuong tién DH hién dai, DH truc tuyén.

C. Kién nghi

Cén c6 cac nghién ctru theo hudng chu trong dén phat trién NL GQVD cia HS
qua viéc st dung phéi hop TN v6i PTTQ két hop st dung céc phuong tién DH hién dai
khéc, céc tai liéu dién tir va hinh thuc tryc tuyén trong DH. .

Can sy quan tdm nghién ctru cic PPDH c¢6 chi trong dén viéc phat trién NL GQVD
ctia HS qua viéc sir dung phdi hop TN v6i PTTQ. Pong thoi, can dinh huéng viée kiém tra
danh gia sao cho HS phat huy dugc cac NL GQVD thong qua viéce sir dung phdi hop TN
v6i PTTQ trong DH Vat 1.
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ABSTRACT
1. Reason for choosing the topic

The 8th Conference of the Central Committee of the Communist Party of Vietnam
(term X1) approved Resolution No. 29/NQ-TW dated November 4, 2013 on fundamental
and comprehensive renovation of education and training to meet the requirements of
industrialization and modernization in the context of a socialist-oriented market economy
and international integration; The National Assembly issued Resolution No. 88/2014/QH13
dated November 28, 2014 on renovating general education curricula and textbooks,
contributing to the fundamental and comprehensive renovation of education and training.

Our country's general education program after 2018 focuses on developing
students' competencies in order to reconcile two goals: perfecting people for themselves
and providing skills to serve society and the country. On the basis of comprehensive
and harmonious education of virtue, intelligence, body, and beauty, the objectives of
the general education program determine the requirements to be met in terms of quality
and competence of students at each level of study; Subject program objectives
determine the requirements for knowledge, skills, attitudes, towards the formation of
subject-specific qualities, competencies and other qualities in each class as well as each
study level. That is the commitment to ensure the quality of the whole system and each
educational institution, which is the basis for directing, monitoring and evaluating the
quality of general education.

Physics is an experimental science, so most of the general physical knowledge
is formed in the experimental way, even the knowledge and laws generalized by the
theoretical way only become scientific knowledge when tested experimentally.

Therefore, the enhancement of experiments in teaching physics is a principled
requirement. The physical experiment is not only a means to acquire knowledge but
also to test the correctness of knowledge, and a means to apply knowledge in practice.

In the student capacity system, problem-solving skills are one of the very
important competencies that allow learners to synthesize knowledge, skills and
psychological attributes such as excitement, belief, will to solve situations, problems
arise in practice as well as in the learning process to perform a cognitive task, acquire
new knowledge, skills and methods. Therefore, teaching must be towards the
development of students' abilities in general and problem-solving skills in particular to
help students adapt to the rapid development and unpredictable changes of the world in
the 21st century.

For those reasons, we chose to research the topic: ""Developing students'
problem-solving capacity in teaching some knowledge about Magnetic Fields and
Electromagnetic Induction Physics Grade 11 through the combination between
experiments and visual aids”.

2. Objectives of the topic

Proposing the process of organizing physics teaching in the direction of developing
problem-solving capacity by combining experiments with visual aids and applying
knowledge about Magnetic Field and Electromagnetic Induction of Physics 11 to develop
problem-solving capacity for students.



3. Scientific hypothesis

If the process of organizing teaching physics can be proposed to develop
problem-solving capacity through the combination of experiments and visual aids and
applying it into teaching, it will develop problem-solving capacity for students, thereby
contributing to improving the efficiency of teaching Physics in high schools.

4. Research tasks:

- Researching the theoretical basis of the organization of teaching physics to
develop students' competencies.

- Researching the role of experiments with visual aids to develop students'
competencies.

- Researching the current situation of teaching physics to develop students’
competencies through experimentation.

- Researching and proposing a teaching process to develop problem-solving
skills through the combination of experiments with visual aids to develop cognitive
activities for students.

- Researching the content and program of the program "Magnetic fields" and
chapter "Electromagnetic induction" in Grade 11.

- Designing the teaching process with some knowledge about Magnetic Fields
and Electromagnetic Induction Physics Grade 11 according to the proposed process.

- Conducting pedagogical experiments to evaluate the effectiveness of the topic.
5. Research scope

In the time and capacity allowed, the topic only studies teaching in the direction
of developing problem-solving capacity through the combined use of experiments with
visual aids in developing some knowledge about Magnetic Field and Electromagnetic
Induction in Physics Gradell.

6. Research object

Teaching some knowledge about Magnetic Field and Electromagnetic Induction
Physics 11 oriented to develop problem-solving capacity through the combination
between experiments with visual aids.

7. Research method of the topic
7.1. Theoretical research methods

- Researching the Party's documents, the state's policies along with the
directives of the Ministry of Education and Training on the current problem of
reforming teaching methods in high schools.

- Researching the theoretical basis of psychology, education and teaching
theory to develop problem-solving capacity for students.

- Researching the program and textbook of Physics 11 in high school, chapter
"Magnetic fields" and chapter "Electromagnetic induction”.

- Studying documents on using experiments and visual aids in teaching
physics.

- Researching on the process of developing problem-solving capacity
through experiment with visual aids in teaching some knowledge about Magnetic
field and Electromagnetic induction of Physics 11.
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7.2. Practical research methods

- Investigating teachers of high schools to know the current state of teaching to
develop problem-solving skills through the combination of experiments and visual aids
for high school students.

- Investigating students in the control group and the experimental group to find
out the development of problem-solving ability of students.
7.3. Experimental pedagogical methods
Conducting pedagogical experiments in high schools with control to check the
feasibility of the topic.
7.4. Mathematical statistical methods
Using mathematical statistical methods to present the pedagogical experimental results
and to test the statistical hypothesis about the difference in learning outcomes of the
two control and experimental groups.
7.5. Methods and tools for assessing ability
8. New contributions of the topic
8.1. In terms of theory
- Theoretical basis of teaching in the direction of developing the problem-solving
capacity of students in teaching physics in high school.
- Proposing the process of organizing teaching in the direction of developing problem-
solving capacity through the combination of experiments with experimental
development in teaching physics in high schools.
8.2. In terms of practice
- Coordinating some experiments with visual aids in teaching the chapter on magnetic
fields and electromagnetic induction to develop problem-solving skills.
- Assessing the current state of teaching in the direction of developing problem-solving
skills of students in teaching physics in high schools.
- Designing the teaching process of some knowledge units about Magnetic Fields and
Electromagnetic Induction Physics 11 in high school according to the proposed process.
- Building a scale to evaluate students' problem-solving abilities.
9. Structure of the thesis

In addition to the introduction, conclusion, references and appendices, the thesis
includes the following 4 chapters:

Chapter 1. Research problem overview

Chapter 2. Theoretical and practical basis of teaching physics towards the
development of students' problem-solving ability through the use of experiments and
visual aids

Chapter 3. Organization of teaching the chapter "Magnetic fields" and chapter
"Electromagnetic induction™ of Physics 11 in high school to develop students' problem-
solving capacity through the combination of experiments and visual aids.

Chapter 4. Pedagogical Experiment



Chapter 1. OVERVIEW

1.1. Researching results on capacity, problem-solving capacity and
teaching, problem-solving capacity development

New studies focus on identifying levels of problem-solving skills, thereby
providing an opportunity to develop this ability in specific content that has not yet
delved into the implementation of abilities assessment in current teaching practice.

1.2. Researching results on capacity development and problem-solving
through the use of experiments and visual aids in teaching

The world is currently interested in three trends of exploiting, using experiments and
visual aids in teaching: Modernization trend; Multimedia trend and self-made experimental
research, exploitation and use.

Thus, domestic and foreign scientists have made very specific studies on skills,
structures, positions, roles and relationships between visual aids and components of the
teaching process. They have confirmed the important role of using experiments and
visual aids in the teaching process in general and teaching physics in particular.

1.3. Research direction of the thesis

We continue to study the theory and propose the process of using the combination
of experiments and visual aids to develop the students' problem-solving abilities.
Specifically:

- What elements, behaviors and criteria does the student's abilities problem-solving
structure include?

- What is the process of developing problem-solving capabilities for students
through the combined use of experiments and visual aids?

- How to evaluate the development of students’ problem-solving skills?

Chapter 2. THEORETICAL AND PRACTICAL BASIS OF TEACHING

IN THE DEVELOPMENT OF STUDENTS' PROBLEM-SOLVING

CAPACITY THROUGH THE COMBINATION OF EXPERIMENTS AND
VISUAL AIDS

2.1. Teaching towards developing problem-solving abilities

2.1.1. The concept of the capacity

Capacity is a combination of unique psychological attributes of an individual
expressed in an activity to perform a particular task, meet requirements and ensure that the
activity achieves the results that the task requires. service set. The capacity of each person
is formed, fostered and developed through activities and is formed on the basis of
knowledge, skills and values. such as: Motivation, will, direction, etc.

2.1.2. Problem-solving ability

2.1.2.1. Problem

2.1.2.2. Problem-solving ability

Based on studies [4]; [19]; [11]...., we give the structure problem-solving abilities
report including the following elements: detecting and understanding problems; setting up
stadium space; planning and implementing the solution; Evaluating and reflecting on
solutions. Each element includes some individual behavior when working independently or
when working in groups during the problem-solving process.
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Table 2.2. Problem-solving abilities structure
(4 elements and 15 behavioral indicators)

Elemental Behavioral index Behavioral
Ability coding
Detecting and | Detected the problem PH1
understanding | Identify, understand, and interpret information PH2
the problem | Show understanding of the problem PH3
Proposing and Collect, c_Jrganize,_and e_valua_te _information DX1
selecting Connect information with existing knowledge DX2
. Identify ways and strategies to solve the problem DX3
solutions 0 =510 +ing. the solution, establishing the probl
solve problems electing the solution, establishing the problem DX4
space
Set the execution process LK1
Planning and | Supplement, determine how to use resources LK2
executing Present the problem-solving solution according to LK3
problem- the built plan
solving Organize the implementation of problem-solving
; LK4
according to the proposed process
Evaluating Evaluate the implemented solution TGl
and reflecting | Reflect on solution values TG2
on the Confirm, draw experience in problem-solving DG3
psrglt\)lliirg- Generalize and apply to similar new situations TG4

2.1.3. Teaching to develop students’ problem-solving ability

Organizing teaching to develop problem-solving skills is to organize situations
so that students can be self-reliant, communicative by providing data to students. An
appropriate situation will help students act creatively and effectively. According to the
studies of the authors [12] , [2] , [10] , [25] , [28] the organization of teaching in to
develop problem-solving skills is done in 7 steps, specifically :

» Step 1. Proposing the problem

Teachers create situations with problems, giving students the motivation to be
interested in learning; at the same time, orienting students to discover problems that
need to be solved. In this phase, training students skills to detect problems that need
solving.

» Step 2. Solving the problem

Teachers ask students to work together to identify problem goals and offer
solutions to solve problems. In order to orient students to solve problems, teachers need
to arrange consecutive situations for students to think and look for answers. Thereby
training students skills to define goals, skills to analyze phenomena and propose
appropriate solutions, and practice teamwork skills.

> Step 3. Drawing the results of the problem-solving

Teacher asks students to synthesize suggested answers and draw the results of problem-
solving. In this step, the teacher trains students to synthesize and generalize the results obtained.

> Step 4. Inferring the consequences to be verified
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Teachers guide students on how to validate and come to conclusions from
problem-solving results, considered as a hypothesis. The testing of hypotheses is
through theoretical or experimental reasoning. In this step, students are trained to
propose appropriate solutions when solving the problem.

» Step 5. Concluding
After testing by theoretical or experimental inference, the teacher asks students to
compare the verification results. If the results of the inferences match, then the problem-
solving results are validated and come to conclusions. If the results of the inferences do
not match, it is necessary to re-check and deduce the results to be re-checked. In this
step, it trains students to evaluate results and generalize knowledge.

» Step 6. Consolidating

Teachers ask students to systematize the knowledge they have just learned and
present in front of the class, thereby training students the skill of synthesizing
knowledge.

» Step 7. Applying knowledge

Teachers let students apply knowledge to solve exercises or explain phenomena
related to newly learned knowledge. Thereby training students to analyze and
synthesize skills when applying knowledge.

In the process of organizing teaching, teachers need to flexibly organize
situations with problems to promptly orient students' exploration activities, contributing
to training problem-solving skills, thereby developing problem-solving skills for
students.

2.1.4. Building a framework for students' problem-solving abilities
2.1.4.1. Evaluation Tool
2.1.4.2. Method
2. 1. 4.3. Problem-solving competency framework
Table 2. 4 . Rubric table assesses problem-solving ability

Elemental | Behavio Behavioral expression
Ability ral index Level 1 Level 2 Level 3 Level 4
Unable to | Analyze Analyze Analyze
analyze situations  in | situations situations in
situations in | learning; in learning; | learning;
learning, Know how to | Know how | Know how
Detecting unable  to | self-discover to self- to self-
and PH1 detect the problem, | discover discover the
understandi problems set the | the problems;
ng the PH2 that net_ed to | problem but | problem; Set the
problem be studied. have not been | Set the | problems;
PH3 able to state | problems Presenting
the problem. | but the
presenting | problem;
problem is
not
complete.




Identify and | Identify and | Identify Identify and
learn learn and learn | learn about
information | information information | information
related to | related to the | related to | related to
the problem | problem but at | the problems in
but at the | the level of | problem in | textbooks,
level of | personal textbooks other
TL1 . .
personal experience. and discuss | references
Setting up experience. with and through
TL2 . . .
the problem friends . discussion
space Problem- with friends.
TL3 . )
solving Proposing
The solution problem-
TL4 . .
problem- proposed but | Proposing | solving
solving not problem- solution .
solution is | reasonable. solving
not solution but
recommend not
ed. creative.
No plans | Prepare a | Make a | Make a plan
Planning, LK1 have been | problem- plan to | to problem-
proposing made. solving plan. | problem- solving.
and LK2 Implementatio | solving. Make a
implementi n of the plan | Make plans | creative or
ng the LK3 but not | independen | logical
solution enough is still | tly but not | independent
LK4 embarrassing . | yet plan.
creative .
Control a | Control  the | Control the | Control the
part of the | plan but still | whole plan | entire plan
plan but still | confused. but not | and master
confused . mastering | the plan .
the plan. Implement
TGl
. Implement the | Implement | the
Reviewing,
. Implement | problem- the problem-
reflecting TG2 . .
the a part of the solvmg prob_lem- solvmg
solution DG3 solution, but | solution  but | solving solution
the still confused, | solution with
TG4 suitability not yet | with reasonable
of the | assessed the | reasonable | adjustments
solution has | suitability or | adjustment | and
not  been | inappropriaten | s, but the | recognize
evaluated. | ess of the | solution the
solution . has not | suitability
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Partially been or
applied in new | evaluated. | nonconform
Not situations . Can be | ity of the
applicable applied in | solution.
in new new Can be used
situations . situations in new
but  still | situations.
confused .

The score is based on the conversion scale as follows:

Level 0: 0 point: Students are absent from school;

Level 1: 1 point;

Level 2: 2 points;

Level 3: 3 points;

Level 4: 4 points

Adding the scores of the above expressions n gives a total score of X.

-50 < X < 60: Very good; 40 < X < 50: Good;

30 < X < 40: Average; 15 < X < 30: Poor.

2.2. Using a combination of experiments and visual aids

2.2.1. Physics Experiment

2.2.2. The role of experiments in teaching physics

2.2.3. Using a combination of experiments and visual aids in teaching physics
to develop students’ problem-solving skills

2.3.1. Objectives of the investigation

2.3.2. Investigation method

- Teacher investigation: through the survey form (Appendix 1), attending group
meetings, educational council meetings, face-to-face discussions, referencing lesson
plans, attending class hours, grade books .

- Student investigation: through questionnaires (Appendix 2), face-to-face
exchange, through students' tests, observe students during class hours, through
classroom teachers.

- Interview with school leaders, visit Physics laboratories .

2.3.3. Objects of investigation

2.3.4. Investigation results

+ Most of the students only do experiments during practice hours or requested
by teachers (93.14%);

+ There are 2.00% of students said that they have never done experiments
because in the practice period each group consists of many members, so they can avoid
the task so that other friends in the same group can do it instead,;

+ There are 2.00% of students who said that if they find experiments fun through
TV, the internet, reference books, etc., they will practice along with excellent academic
performance and an average of over 8.0 in Physics in the first semester;

+ Overall, it can be seen that the positivity in physics practice of students is not high.
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2.3.4.3. About the use of experimental facilities and equipment in the teaching process
2.4. The process of organizing teaching to develop students' problem-solving
abilities through the combination of experiments and visual aids

Learning must be a cognitive activity starting with a specific problem-solving need.
If you want to have scientific awareness and scientific knowledge, you must have a real
problem. Teaching must try to lead students to the problem and organize problem-solving
activities, building knowledge. It is the shortest way to grasp scientific cognitive PP.

In the cognitive activity mentioned above experiments with visual aids is built
and processed not to derive theories through simple induction but for the purpose of
proposing hypotheses and experimental testing whose result is the acceptance of the
correctness of a given hypothesis or theory or leads to the formulation of a new
hypothesis. In summary, if physics learning activities are organized for students in the
process of teaching Physics in a scientific and appropriate manner, the following goals
will be achieved: Students acquire knowledge by their own activities, so they have the
opportunity to practice thinking and practical skills necessary for PHYSICS study and
research activities; Students acquire cognitive activity modes as the basis for the
development of independent thinking; Students correctly understand the relationship
between reality and theory.

Based on the above, in our opinion, in order to organize learning activities to
help students actively participate actively, self-study, research, build new knowledge
and achieve current subject goals, it is necessary that the designer must organize
activities according to the problem-solving method that imitates the problem-solving
activity in teaching physics.

Stage 1: PREPARATION

» Step 1. Studying the lesson objectives indicating the skills and
competencies that need to be developed

The teacher studies the lesson objectives to point out the skills and competencies
that need to be developed in the lesson such as:

- Forming or practicing skills of studying and remembering knowledge by
mind mapping;

- Applying knowledge to solve qualitative and quantitative problems;

- Practicing experimental skills

- Problem-solving and creativity.

- Physical abilities .

» Step 2. Researching the teaching content to identify the knowledge units
using experiments that need the support of visual aids .

Teachers need to analyze teaching content, indicate which content needs to be
used experiments with visual aids:

- Teaching content in which physical phenomena take place on horizontal planes
that are difficult to observe, experiments have small changes ;

- Teaching content in which physical phenomena occur abstractly unobservable
without virtual experiments ;

- Teaching content in which the physical phenomenon occurs very quickly and
requires extremely fast measurement speed to show the laws of the phenomenon;
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- Teaching content where the laws of physics are visible and convincing only if
a large amount of data is obtained from experiments;

- Teaching content in which the laws of physics are most evident through the
analysis of graphs of data over time;

- Teaching content where the laws of physics require a lot of calculations based
on the collected data.

» Step 3. Drafting a specific teaching process

After building the contents that need teaching to coordinate experiments with
visual aids, teachers need to draft a specific teaching process for the identified
knowledge content based on the teaching purpose, the ability to meet the experiments
set, the set design pedagogical ideas, choose the form of organization teaching and
ppteaching; then design the content of specific teaching activities , i.e, build a teaching
"'scenario™ .

Preparing experiments and visual aids

After identifying the experiments that need to be teaching, the next step is to
check the practice in high school and the experiments equipment available in the
laboratory: experiments Kit, cables, connecting devices; what equipment can be used or
not? what are the advantages and disadvantages of using those devices?. Teachers
prepare visual aids to support experiments in the lesson.

Stage 2: ORGANIZATION OF TEACHING

Step 4. Stating the problem

In this step, the teacher can use the experiments built to create a situation to raise
the problem for the lesson. Thereby, students discover and state the problem through
individual work, or group work, thereby accepting the learning task.

Step 5. Solving the problem

* Proposing and selecting problem-solving solutions: The teacher organizes
for students to propose problem-solving solutions using the built experiments (ie,
finding answers to the scientific questions given in the previous stage. paragraph
above). In this step, the teacher guides groups of students to discuss and discuss to
propose a problem-solving solution and select a feasible problem-solving solution.
during this stage, students need:

- Analyzing the problem, clarifying the relationship between what is known and
what to find.

- Choosing an approach to problem-solving: follow the path of theoretical
reasoning or inductively generalize empirically.

- On that basis to propose and select the problem-solving solution.

* Implementation of the solution: The teacher transfers the task to the students
to plan the implementation of the selected solution to problem-solving. On that basis,
students proceed to implement the problem-solving solution either by self-help or through
group activities. Here, if inductively generalizing the experiment, by conducting
experiments, students collect and process data from there to draw conclusions about what
to find. If following the path of theoretical inference, experiments will act as a means to
check the correctness of conclusions from theoretical inference.

Step 6 . Evaluating , adjusting and applying
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During the implementation of the problem-solving solution, teachers need to
regularly monitor, evaluate and make appropriate adjustments to the actual situation to
help students’problem-solving skills effectively. At the same time, students are
encouraged to self-assess and self-adjust the problem-solving solution to ensure the
feasibility and effectiveness of the selected solution.

After completing the problem-solving, conducting an assessment to draw
conclusions about the advantages and limitations to apply to new situations.

In this step, experiments with the support of visual aids is used to consolidate and
put knowledge into practice. Thereby, new problems appear and require students to
discover and propose solutions to solve new problems.

2.5. Conclusion of chapter 2

Through studying the theoretical and practical basis of teaching in the direction
of developing students’ problem-solving skills through the combination of experiments
with visual aids , we have the following conclusions:

- Depending on the point of view, abilities has different concepts, but all concepts
have the same structure and components of abilities. On that basis, we introduce the
concept that problem-solving skills is a general ability in the studied ability structure;
Given the structure problem-solving skills with 4 component competencies and 15
behavioral indicators; Proposing a table of criteria to evaluate the capacity of problem-
solving, thereby proposing the teaching process in the direction of developing problem-
solving skills;

- After understanding the concepts and roles of experiments with visual aids, the
need to coordinate experiments with visual aids , the role and principles of coordination,
we propose some forms of coordination and propose regulations building and using
experiments combination with visual aids in teaching ;

- Investigating the reality of teaching and learning of teachers and students in
high schools to find out the practice of teaching and learning physics in general and
teaching chapter "Magnetic fields" and chapter "Electromagnetic induction™ in
particular, which obtains the following information: School facilities and subject
classrooms; Teacher situation: Number, qualifications, experience, etc; Forms of
teaching that teachers have been using today; Advantages and difficulties that teachers
encounter in the process of teaching physics in general and teaching chapter "Magnetic
fields" and chapter "Electromagnetic induction” in particular; Abilities practice of
students in the process of studying physics; using visual aids, experiments equipment
during teaching; Organization of physics awareness activities in high schools. From the
results of such research, we take as a basis to propose a teaching process using a
combination of experiments with visual aids to develop problem-solving skills for
students.
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Chapter 3. organization of teaching ""magnetic fields' and ""electromagnetic
induction™ chapters of physics grade 11 to develop students' problem-solving
capacity through the combination between experiments and visual aids
3.1. Structural features, content of "Magnetic fields'" and '"Electromagnetic induction'

chapters:

3.1.1. Chapter ""Magnetic Fields"

1.2. Chapter "Electromagnetic induction"

3.2. Some difficulties in teaching “Magnetic fields” and “Electromagnetic
induction” chapter in Physics 11 in High Schools

Through teaching practice, observing time and discussing with colleagues, it is
shown that in teaching chapter "Magnetic fields" and chapter "Electromagnetic induction™
the following difficulties still exist:

- At the end of the 9th grade program in secondary school, it takes more than a
year, until the second semester of the 11th grade in high school, that students continue
to study advanced in the chapter "Magnetic fields" and chapter "Electromagnetic
induction”. So during this time students may forget some previous knowledge.
Furthermore, a great deal of knowledge is new to students, so teachers spend a lot of
time to review old knowledge. Moreover, in the 9th grade Physics, knowledge is only
qualitative, has not been studied quantitatively, has not clearly studied the origin and
nature of problems.

- In the chapter "Magnetic fields" and chapter "Electromagnetic induction"
there are many abstract concepts such as the concept of magnetic fields, magnetic
field lines, magnetic flux, which students cannot directly perceive with senses but
they need to have good imagination. This requires logical reasoning with a high level
of critical thinking. Students find it difficult to understand, remember and apply to
explain relevant real-life phenomena, so students often lose interest in learning ;

- The applied knowledge in practice has not been given importance in terms of
practical application and has not been focused by teachers in teaching; because the
content of the lesson is long but the time is short; due to the purpose of studying to meet
the exam, it is mainly based on theory, solving exercises, taking advantage of review to
1 period test according to the program distribution of the Ministry of Education and
Training;

- Some knowledge students often have misconceptions about some concepts in
the chapter, so students easily misunderstand the nature of some phenomena :

+ The concept of "magnetic field lines", "magnetic flux" is still abstract without
illustrations : because it cannot be seen with the naked eye, it is difficult for students to
imagine the magnetic field lines and the change of magnetic field lines through the wire
loop for induced current;

+ Students often confuse "against the variation of the magnetic field" with
"against the magnetic field". When determining the direction of induced current,
students usually understand: the induced current magnetic field is opposite to the
induced current generated magnetic field;

In addition, when using experiments, teachers often encounter some difficulties such as:

+ The experiment took place too quickly, making it difficult for students to

12



observe.

+ The experiment took place on a horizontal plane, so it was difficult for students
to observe.

+ Experiments on the phenomenon of induction only let students know that there
is current, but students do not know the cause of the current if they do not combine
virtual experiments to show the magnetic variation .

+ Experiment on magnetic force, current-carrying wire has small deformation,
so it will be difficult for students to observe.

+ Experiments on the phenomenon of induction take place quickly, students only
receive the final result but do not see the process taking place.

+ Some experiments need a lot of data to give final results.

3.3. Some experiments and visual aids used in the process of designing and
teaching the chapter '"Magnetic fields" and chapter '"Electromagnetic induction" in
Physics 11 in high schools

3.3.1. Visual aids

3.3.2. Experiments

3.4. Designing the process of teaching some knowledge in "*Magnetic fields"'
and ""Electromagnetic induction™ chapters in Physics 11 in high schools

3.4.1. Using the combination of experiments and visual aids in teaching
“Magneticity of current-carrying conductors”

34.2. Using the combination of experiments and visual aids in teaching the
"determining the magnetic force due to a uniform magnetic field acting on a current-
carrying conductor”

3.4.3. Using the combination of experiments and visual aids in teaching
"electromagnetic induction phenomenon**

3.4.4. Using the combination of experiments and visual aids in teaching the
“Induced Electromotive force in closed circuit”

3.4.5. Designing the process of teaching lessons from school (2 hours)

3.4.6. Design the teaching process of the lesson “Compassion. Inductive"

3.4. Conclusion of chapter 3

Results of research on building a teaching process to develop students’problem-
solving capacities through the combination between experiments and visual aids in
teaching chapter “Magnetic fields” and chapter “Electromagnetic induction” in physics
11 in high schools, allow to draw some conclusions as follows:

- The knowledge of the chapter "Magnetic fields" and chapter "Electromagnetic
induction” is not studied continuously by students from grade 9 but is interrupted in
grade 10, leading to students having many difficulties, most of them have forgotten
some old knowledge. Moreover, the 9th grade physics knowledge of lower secondary
school is only qualitative, has not been studied quantitatively, has not clearly studied
the origin and nature of problems. Therefore, knowledge of chapter "Magnetic field"
and chapter "Electromagnetic induction™ in grade 11 almost have to be taught again
from the beginning;

- In the chapter "Magnetic fields" and chapter "Electromagnetic induction"
there are many abstract concepts. The concepts of magnetic field, magnetic field
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lines, and magnetic flux are all concepts that students cannot directly perceive with
their senses but have to imagine. This requires a high level of thinking and reasoning.
Students find it difficult to understand, remember and apply to explain related
phenomena leading to fear and uninterest in learning;

- The applied knowledge in practice has not been given much importance in terms
of application in practical production life, but mainly in favor of theory, solving exercises,
taking advantage of review to one period test according to the distribution of the program
submitted by the Ministry of Education and Training;

- Some knowledge students still misunderstand, aiming to confuse:

+ The concept of "magnetic lines of force”, "magnetic flux" is still abstract:
because it cannot be seen with the naked eye, it is difficult for students to imagine the
magnetic lines of force, the change of the magnetic field lines through the wire loop to
have an electric current. touch;

+ They often confuse "against the variation of the magnetic field" with "against
the magnetic field". When determining the direction of induced current, students
usually understand: the induced current magnetic field is opposite to the induced
current generated magnetic field,;

+ They cannot explain why when the wire frame rotates in the magnetic field, the
direction of the current changes and does not know how many times it changes.

- From the process of organizing teaching towards the development of students’
problem-solving capabilities through the combination between experiments and visual aids
proposed in chapter 2, we have designed 3 teaching processes: “Determining the magnetic
force due to a uniform magnetic field acting on a piece of current-carrying conductor”,
“Electromagnetic induction phenomenon” and “Effective electromotive force induced in a
closed circuit”, is used to pedagogical experiments in chapter 1. 4 .

Chapter 4. Pedagogical experiments

Pedagogical experiments was conducted in two rounds at two high schools in Thua
Thien Hue province. In which the first pedagogical experiment mainly evaluates
qualitatively in order to check and adjust the measures and procedures that have been
built. The 2nd pedagogical experiment was evaluated both qualitatively and quantitatively
to test the correctness of the proposed scientific hypothesis.

4.1. Objectives of pedagogical experiment

4.1.1. Objectives of pedagogical experiment round 1

4.1.2. Objectives of pedagogical experiment round 2

4.2. Scope, object of pedagogical experiment

4.2.1. Experimental range

4.2.2. Experimental object

- Learners: Grade 11 students from Thuan Hoa High School, Hue City and
Nguyen Dinh Chieu High School, Phong Dien District, Thua Thien Hue Province in
the 2019-2020 school year and the 2020-2021 school year.

- Teachers: Teacher Nguyen Thi Nu, Teacher Ho Thi Minh (Physics -
Technology group at Thuan Hoa High School, Hue City ) and Teacher Hoang Quynh
Diep, Teacher Do Thi Thu Hang ( Physics - Technology team ) Nguyen Dinh Chieu
High School , Phong Dien District, Thua Thien Hue Province ) .
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4.3. Experimental progress

4.3.1. Select experimental sample

4.3.1. 1. Select experimental sample round 1

4.3.1.2. Select experimental sample round 2

4.4. Methods of assessing students' problem-solving ability through a
combination of experiments and visual aids

4.4.4. Mathematical statistics _

4.5. Experimental results

4.5.1. Results of pedagogical experiment round 1

4.5.2. Results of round 2 pedagogical experiment

4.5.2.1. Assess students' problem-solving abilities through a combination of
experiments and visual aids through monitoring the progress of a group of students

a) Magnetic force, magnetic field of electric current in conductor with special
shape

b) Electromagnetic induction

Graph 4.1. Development path of problem-solving skills of students in a case study.
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Chart 4.2. 2. Graph of the cumulative frequency distribution of the test output
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Chart 4. 3. The distribution of cumulative frequency of 1 period test
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4.5. 3. General comments

4.6. Conclusion Chapter 4

Pedagogical experiments results and statistical tests allow to conclude:

- The process of organizing teaching to develop students’ problem-solving
abilities through the combination between experiments and visual aids in teaching
physics in high school, lessons and instructions on problem-solving methods are
designed appropriately and highly feasibly, meeting the teaching goal and contributing
to the innovation of teaching in the direction of focusing on students, creating favorable
conditions for teachers to organize problem-solving activities for students in teaching
physics. The evaluation criteria for students’problem-solving abilities through the
combination of experiments and visual aids ensure reasonableness and testability.

- Students are able to develop problem-solving skills through the combination of
experiments and visual aids in learning with a good spirit, attitude, and problem-
solving with creativity, initiative, and high self-discipline. Students’problem-solving
skills through the combination of experiments and mathematical development are more
and more advanced, effective. The combination between experiments and visual aids
brings interest in learning for students and creates opportunities to promote the spirit of
exchange, sharing, cooperation in problem solving and work. Students become more
confident and be able to listen, present in front of the crowd and realize their own roles
and responsibilities to the community. Since then, they have formed a good personality
and necessary virtues to meet the requirements of the country's human resources to
ensure the successful implementation of the orientation of Industrialization -
Modernization of the country.

- The students' performance in Physics taught in the direction of focusing on
developing problem-solving skills for students through the combination of
experiments and visual aids is significantly improved compared to teaching methods
that pay little attention to develope problem-solving skills for students

- From the results of pedagogical experiments, it is possible to conclude that
the scientific hypothesis proposed by the thesis is correct. The method of organizing
teaching in the direction of developing problem-solving skills for students through the
combination between experiments and visual aids in teaching Physics in high schools
is completely feasible.

CONCLUSIONS AND RECOMMENDATIONS

A. Conclusion

Based on the research objectives and tasks of the thesis and the results of the
experiment topic: “Developing students' problem-solving skills through the combined
use of experiments with visual aids in teaching some knowledge about magnetic fields
and Electromagnetic induction”, it can be concluded some basic issues as follows:

- Reviewing a number of domestic and foreign research projects related to the
topic of the thesis. There has been analysis, synthesis and evaluation of the results of
previous studies. From there, there are grounds and conditions to determine the
problems that need to be further researched, in the topic of their thesis, such as:
Structure problem-solving skills; Process of developing students' problem-solving
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skills through the combination of experiments with visual aids; Evaluate the
development of problem-solving skills of students;

- The topic has clarified the following issues:

+ Concepts: abilities, problem-solving, problem-solving skills, experiments with
visual aids

o Abilities is the ability to mobilize and combine flexibly and in an organized
manner the knowledge, skills and attitudes to perform well in learning tasks, and
effectively deal with a complex requirement of activities. in certain context .

o Problem-solving is a process in which the learner identifies a problem to be
solved, selects an optimal solution to a novel problem, and evaluates what happens .

o problem-solving skills are abilities manifesting through the detection and
clarification of problems; propose, select, implement and evaluate problem-solving
solutions; recognize, form and implement new ideas; and independent thinking. In this
thesis, problem-solving skills are understood as the ability to detect problems and
understand problems, propose solutions to choose problem-solving solutions, plan and
implement solutions, evaluate and reflect on solutions, and propose solutions. get new
champions when needed effectively with a positive spirit .

+ The components of problem-solving skills include the following elements:
Detecting and understanding problems ; Proposing and selecting solutions to solve
problems ; Planning and implementing problem-solving ; Evaluate and reflect on solutions.
Each element includes some manifestation of individual behavior when working
independently or when working in groups during the problem-solving process.

- The topic has clearly defined the development of students’problem-solving skills
through the combination of experiments with visual aids, which must be concretized by
developing corresponding abilities for students.

- The topic has proposed 1 process and 2 processes:

+ The teaching process towards developing problem-solving capacity for
students consists of 7 steps.

+ The process of preparing teaching using a combination of experiments with visual aids
consists of three steps

+ The process of organizing teaching with the combination of experiments and
visual aids consists of 2 stages and 6 steps.

The above processes are used flexibly with appropriate levels for students and
can be used in the stages of the lesson, in the types of lessons, using the process during
class time or outside. class time. From there, applying this process to the teaching
process of some knowledge of Magnetic Fields and Electromagnetic Induction Physics
11.

- The topic provides a table of evaluation criteria for problem-solving skills and
4 rubrics for each unit of knowledge in chapter "Magnetic field" and chapter
"Electromagnetic induction" Physics 11.

- The topic has shown the need, role and principle of coordination experiments
with visual aids. suggest some ways to combine experiments and visual aids.

- The topic explored the Physics 11 program, especially clarifying the
characteristics of the knowledge of the chapter "Magnetic fields" and chapter
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"Electromagnetic induction” of Physics 11 in the direction of problem-solving through
the combination between experiments and visual aids.

- Combining the characteristics of the knowledge of the chapter "Magnetic field"
and the chapter "Electromagnetic induction” of Physics 11 high school with the
development process of students’problem-solving skills through the combination between
experiments with visual aids, the topic has been developed and proposed a plan to teach
some knowledge of chapter "Magnetic field" and chapter "Electromagnetic induction
Physics 11 high school.

- Conduct pedagogical experiments as planned to test the correctness of the
scientific hypothesis and feasibility of the topic. Pedagogical experiments results show
that the scientific hypothesis that the topic has raised is completely correct. Specifically,
during the implementation of the teaching topic, using the teaching process according to
the subject's direction, the students are more interested, active, their problem-solving
skills through the combination between experiments and visual aids is becoming more
and more proficient, progressive and complete. Since then, students' physics skills have
been improved, and teachers' teaching has become richer and more effective. The
experiments results also show that the research results of the topic can be widely used in
Physics teaching in high schools today.

Thus, the development of students' problem-solving skills through the
combination between experiments and visual aids has created motivation, increasing
students' participation in the problem-solving process, training students to detect and
understand the problem; setting the space problem; planning and implementing
problem-solving; Evaluating and reflecting on solutions through the combination
between experiments with visual aids. Teaching methods through the combination
between experiments and visual aids help students to present their problems,
confidently communicate, form the habit of daring to speak, dare to do and dare to
defend their opinions in front of others. Through this way of learning, students know
how to use the language of Physics to describe and explain real phenomena.

Research results show that, if you know how to promote the superior features of
experiments with visual aids into teaching, in addition to enhance students' activeness
and initiative, it also helps develop problem-solving skills for students, improve High
quality teaching through the combination between experiments and visual aids.

B. Development direction of the topic

Continue to supplement and further perfect the theoretical basis of the development
of students’problem-solving skills through the combination between experiments and
visual aids in teaching physics in high school.

Problem-solving can be combined through the use of experiments and visual aids
as well as the support of modern teaching facilities, online teaching.

C. Recommendations

Research is needed to focus on the development of students’problem-solving
skills through the combination between experiments and visual aids as well as with the
use of other modern teaching facilities, electronic documents and online forms in
teaching.

Attention is needed to research teaching methods that focus on developing students'
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problem-solving skills through the combination between experiments and visual aids. At
the same time, it is necessary to orient the assessment so that students can promote the
problem-solving skills through the combination between experiments and visual aids in
teaching physics.
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