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MO PAU
1. Ly do chon dé tai

Trong béi canh Cach mang cong nghiép lan thu tu
dién ra manh mé, nhan loai vira dimg trudc co hoi phat
trién vuot bac, vira ddi mit véi cac thach thirc toan cau
nhu bién d6i khi hau, can kiét tai nguyén, 6 nhiém moi
truong va mat cAn bang sinh thai. Diéu nay dit ra yéu
cau cap thiét ddi véi cac qudc gia trong viée db6i méi
gido duc nham xay dung ngudn nhan luyc chat lugng
cao, ¢6 NL giai quyét vin dé va thich Gmg linh hoat véi
su bién dong nhanh chong cua ty nhién va xa hoi. Do
d6, d6i méi giao duc tré thanh xu thé tat yéu trén toan
cau.

O Viét Nam, Nghi quyét s6 29-NQ/TW (2013) da
khang dinh chu truong d6i méi can ban, toan dién gido
duc va dao tao, chuyén trong tam tu truyén thu kién
thitc sang phat trién pham chat va NL nguoi hoc
(Nguyén Pht Trong, 2018). Chuong trinh gido duc phd
thong 2018 (Thong tu 32/2018/TT-BGDPT) cu thé hoa
dinh hudng nay thong qua viéc xay dung chuong trinh
hién dai, thyc tién, chu trong phat trién NL cbt 16i va
pham chat chu yéu cho HS, dic biét ¢ THPT.

Trong h¢ théng mon hoc, Sinh hoc thugc nhom
khoa hoc tu nhién, c6 vai tro gitip HS kham phé thé
gidi séng, phat trién tu duy khoa hoc, van dung kién
thitc vao thuc tién va dinh hudng nghé nghiép (B
GD&DT, 2018). Chuong trinh Sinh hoc 2018 dinh
hudng phat trién NL, gdm ba thanh phan: (1) NL nhan
thirc sinh hoc; (2) Ning lyc tim hiéu thé gidi song



(THTGS); va (3) NL van dung kién thuc, k¥ ning.
Trong d6, NL THTGS giit vai tro trung tam, thé hién
kha nang nghién ctru, kham pha khoa hoc, giup HS chu
dong chiém linh tri thirc va hinh thanh NL hoc tap subt
doi.

Tuy d4 c6 nhiéu nd luc d6i méi phuong phap day
hoc theo huéng phat trién NL, nhung viéc phat trién
NL THTGS trong thuc tién van con han ché. Céc
nghién ctru con roi rac, thiéu hé thong; GV gip kho
khén trong to chic hoat dong; HS con thu dong. Bac
biét, tai khu vyre Pong bang song Ctru Long, cac nghién
ctru chuyén sau vé phat trién NL ndy con it, chua dap
g yéu cau d6i méi giso duc.

Tir thyc tién d6, dé tai “Phdt trién néng lwc tim
hiéu thé gigi song cho hoc sinh trong day hoc mon
Sinh hoc cip trung hoc phé théng” mang y nghia 1y
luan va thuc tién, gop phan bd sung co s¢ khoa hoc cho
viéc trién khai chuong trinh gido duc phd thong mai,
dong thoi dé xuat cac bién phap su pham kha thi nham
nang cao chat luong day HS hoc trong bdi canh d6i méi
hién nay.

2. Muc tiéu nghién cau

Nghién curu, xac dinh khai ni¢m, cdu traic NL
THTGS; xdy dung quy trinh, d& xuat bién phap PTNL
THTGS va van dung quy trinh, bién phap da dé xuat,
danh gia NL THTGS cua HS trong day hoc chuong
trinh mén Sinh hoc cap THPT, qua d6 gop phan nang
cao chat luong day hoc mon Sinh hoc.



3. Gia thuyét khoa hoc

Nghién ctru ndy duya trén gia dinh rang, néu lam
13 duoc khai niém, ciu trac cia NL THTGS, xay dung
dugc mot quy trinh su pham kha thi, d& xuat cac bién
phap su pham hiéu qua, thiét ké cac cong cu danh gia
phu hop, va sau do ap dung ching vao qua trinh day
hoc mon Sinh hoc ¢ cép THPT thi s€ phat trién duogc
NL THTGS cho HS, gop phan dang ké vao viéc cai
thién chat luong giang day va hoc tdp mén Sinh hoc.
4. Péi twong nghién ciu va khach thé nghién cieu
4.1. Péi twong nghién ciru

NL THTGS, quy trinh, bién phap PTNL THTGS,
cong cu danh gia NL THTGS cho HS trong day hoc
mon Sinh hoc cap THPT.

4.2. Khdch thé nghién ciru

Qua trinh day hoc mén Sinh hoc & cép THPT.
5. Nhiém vu nghién ctru

(1) Nghién ctru co s& 1y luan va thyc tién vé NL
THTGS, day hoc PTNL THTGS, PTNL THTGS trong
day hoc mon Sinh hoc cdp THPT dé tir d6 xac dinh céc
tiéu chi danh gia NL THTGS.

(2) Diéu tra thuc trang vé day hoc theo dinh
huéng PTNL THTGS cho HS trong day hoc mon Sinh
hoc cap THPT.

(3) Xay dung va dé xuét quy trinh PTNL THTGS
cho HS trong day hoc mén Sinh hoc cAp THPT.

(4) Nghién ctru van dung mot sd bién phap dé
PTNL THTGS cho HS trong day hoc mén Sinh hoc cip
THPT.



(5) Thuc nghiém su pham dé kiém ching gia
thuyét nghién ctru.
6. Phwong phap nghién ctru

Luan an nghién ctru cac nhoém phuong phap sau:

- Phwong phap nghién ciru 1y thuyét

- Phuong phép nghién ctru thyc tién

- Phwong phap tham véan chuyén gia

- Phuong phép thuc nghiém su pham

- Phuong phap xir 1y s6 liéu bang théng ké toan
hoc
7. Pham vi nghién ciu

- Diéu tra thyc trang tién hanh tai 09 trudng thudc
03 tinh, thanh phé 1a Can Tho, Séc Tring va Ca Mau

- Nghién ctru thuc nghiém: Nghién ctru thuc
nghiém duogc thuc hién tai 3 truong THPT An Khanh
(thanh phd Can Tho), THPT Hoang Diéu (tinh Soc
Trang) va THPT Cai Nudc (tinh Ca Mau).

8. Nhirng dong gop mai caa luan an

(1) Bé xuat duoc khai niém NL THTGS cua HS
THPT, 1am 13 ban chit va dic diém caa NL nay trong
day HS hoc.

(2) Lam sang t6 co sé thuc tién cta viéc day hoc
PTNL THTGS, thong qua khao sat thuc trang hoat
dong day hoc cia GV va nhan thirc, mirc do NL cia HS
THPT tai mot sb truong pho thong.

(3) Xéc dinh duoc ciu tric cia NL THTGS, gom
5 thanh t6 (TT) va 15 chi bao (CB), voi 4 mirc do biéu
hién tur thép dén cao. Trén co s& do, xay dung duogc bd
tiéu chi, biéu hién cy thé va cong cu danh gia phu hop.



(4) Bé xuat duoc quy trinh va bién phap day hoc
PTNL THTGS cho HS THPT thong qua day HS hoc,
v6i quy trinh gom 3 giai doan (10 buéc): Giai doan 1:
Thiét ké ké hoach bai day PTNL THTGS cho HS (6
budc); Giai doan 2: Tb chire thue hién ké hoach day
hoc va danh gia mac d0 PTNL THTGS cua HS (3
budc) va Giai doan 3: Diéu chinh day hoc (néu cén) (1
budc). Quy trinh va bién phap nay da dugc van dung
vao thyc tién giang day va kiém chimg hiéu qua thong
qua thuc nghiém su pham, mang lai nhiing két qua tich
cuc va thuyét phuc.

9. C4u tric caa luan an

Cau trac luan an, ngoai phan mé dau, két luan
cung cac dé xuit, danh muc tai liéu tham khao va phu
luc, dugc chia thanh 03 chuong:

Chuong 1: Co s& 1y luan va thuc tién cua dé tai
(tap trung vao viéc xay dung co sé 1y thuyét, phan tich
thuc tién lién quan dén dé tai).

Chuong 2: PTNL THTGS cho HS trong day hoc
mon Sinh hoc cip THPT (trinh bay cac phuong phap
PTNL THTGS cho HS trong chuong trinh Sinh hoc &
cap THPT).

Chuong 3: Thuc nghiém su pham (bdo céo két
qua cua qua trinh thyc nghiém su pham, qua d6 danh
gi4 hiéu qua ciia cac phuong phap da dé xuat).



NOI DUNG VA KET QUA NGHIEN CcUU
CHUONG 1: COSO LY LUAN VA THUC TIEN
CUA DE TAI

1.1. Tong quan vé c4c van dé nghién ciu
1.1.1. Tong quan nghién ciru trén thé giGi

Nghién ctru trén thé gidi vé NL THTGS nhin manh
gido duc dya trén NL, tap trung van dung kién thurc vao
thuc tién. NL THTGS bao gdm dit cdu hoi, xdy dung
gia thuyét, thiét ké diéu tra va giai thich dir liéu, thic
day tu duy nghién ctru khoa hoc. Cac phuong phap day
hoc hiéu qua gém hoc tap dua trén kham pha, hoc theo
du an, hoc gén voi thuce tién va tro choi gido duc. Banh
gia s dung cong cu dua trén hiéu suat, nhung chua
chuan héa. Cac mit han ché bao gom: (1) thiéu nghién
ctru dai han, (2) chua xem xét yéu té van hoa hoc
duong va (3) cong cu danh gia thiéu thong nhat.
1.1.2. Tong quan nghién civu 6 Vigt Nam

Trong bdi canh d6i méi gido duc, Chuwong trinh Gido
duc phd thong 2018 xac dinh NL THTGS ¢ THPT ké
thira tir bac tiéu hoc va THCS, tap trung vao tu duy
nghién ctru khoa hoc. Cac phuong phap nhu moé hinh
SE, hoc tap dua trén dy an, STEM va kham pha cé
huéng dan dugc ap dung, nhung gip khé khin do thiéu
tai liéu va sy chuén bi cia GV. Panh gia s dung bai
kiém tra thuc hanh, song thiéu tiéu chi théng nhét.
Khoang trong nghién ctru: (1) thiéu thuc nghiém quy
md 16n, (2) chua tich hop day di phuong phép véi yéu
cau mén Sinh hoc, (3) cong cu danh gia chua déng bo.



1.2. Co s6 ly luan
1.2.1. Co 56 théo lugn vé NL THTGS

a. Khai niem NL THTGS

Luan 4n d& xuat: NL THTGS Ia thudc tinh c4 nhan
duoc hinh thanh va phat trién nhd t6 chit sdn c6 va qua
trinh hoc tap, ren luyen thé hién kha ning chu dong
huy dong téng hop kién thu:c k¥ nang va cac yéu td ca
nhan (htng thd, ¥ chi, niém tin) dé quan sat, phan tich,
kham pha va hiéu 3 cac su vat, hién tuong mang dac
trung su séng, tor d6 thyc hién thanh cong céac hoat
dong thuc tién

b. Cdu triic va biéu hi¢n ciia NL THTGS

NL THTGS gom 5 thanh té (TT) ¢t 16i dugc cu thé
hoa qua 15 chi bao (CB) tai Bang 1.1
Bang 1.1. Cac biéu hién/chi béo cua ting thanh t6 NL

THTGS
Thanh té | Chi bao
TT1. Dé|CB1. Pit ra dugc cac cau hoi lién quan dén
XUit  van|van de.
dé  lién|CB2. Phan tich duoc bdi canh dé dé xuét van
quan dén|dé.
thé  gisi|CB3. Dung ngdn ngir cua riéng minh dé biéu
song dat vAn dé da dé xuét.
TT2. Pua|CB4. Phan tich dugc van dé dé néu phan doan.
ra  phan|CB5. Xay dung va phét biéu duoc gia thuyét
doan  va|nghién cau.
xay dung
gia thuyét
CB6. Xay dung duoc khung logic ndi dung
nghién cau.




Thanh t6

Chi bao

CB7. Lya chon dugc phuong phap phu hop

TT3. Lap|(quan sat, thuc nghiém, diéu tra, phong van,

ké hoach|hdi ciru tu liéu,...)

thuc hién |CB8. Lap duoc ké hoach trién khai hoat dong
nghién ctru

TT4. CB9. Thu thap, luu giir duoc dir lidu tir két qua

Thyc hién|tong quan, thuc nghiém, diéu tra

ké hoach |CB10. Panh gia duoc két qua dya trén phan
tich, xir I cac dix liéu bang cac tham sé thdng
ké don gian
CBI11. So sanh duogc két qua véi gia thuyét,
giai thich, rit ra két luan va diéu chinh (néu
can)
CB12. Bé xuat dugc y kién khuyén nghi van
dung két qua nghién ctu hoic van dé nghién
cuu tiép.

TT5. Viét, | CB13. St dung dugc ngdn ngit, hinh v&, so dd,

trinh  bay |biéu bang dé biéu dat qua trinh va két qua

b&o céo va nghién cuu.

thao luan |CB14. Viét dugc béo cdo nghién cuu.

CB15. Hop tac duoc véi doi tac bang thai do
ling nghe tich cuc va ton trong quan diém, y
kién danh gia do nguoi khac dua ra dé tiép thu
tich cuc va giai trinh, phan bién va bao vé két
qua mot cach thuyét phyc.

c. Cdc cdp dg phat trién va moi quan hé NL

Cap do:

Str dung thang tdm véan Dreyfus diéu chinh

gom 4 muc do: (1) Bét chude; (2) Thao tac c6 kiém
soat; (3) Thuc hién thanh thao, linh hoat; (4) Tu nhién
hoa, sang tao.



Mdi quan hé: NL THTGS dong vai tro 1a “céch
1am”, 14 cau ndi gitta NL nhan thtc sinh hoc (nén tang
tri thire) va NL vén dung kién thire, k¥ ning vao thuc
tién (dich dén).

1.2.2. Day hoc phat trién NL THTGS

a. Quan diém nén tang:

Day hoc phat trién NL THTGS bam sat cac quan
diém su pham hién dai: Kién tao, Day hoc dya trén
kham pha va Day hoc dua trén van deé.

b. Phuong phap va ky thuat day hoc chu dgo:

Luén an uu tién van dung 4 phuong phép tich cuc
bam sat quy trinh nghién ctru khoa hoc:

- Day hoc giai quyét van dé (GQVD): Liy tinh
hudng méau thuin lam trung tam.

- Day hoc thuc hanh thi nghiém (THTN): Thuc hién
theo quy trinh 5 giai doan.

- Day hoc dua trén du an (DHDA): Gan két hoc tap
véi cac van dé thuc tién dai han.

- Day hoc thong qua nghién ctru khoa hoc (NCKH):
M6 phdéng quy trinh ctia nha khoa hoc thyc thu.

c. Ky thudt day hoc:

Van dung linh hoat nhom k¥ thuat co ban (Pat cau
hoi, truc quan héa) va nhom k¥ thuat tich cuc (So d6
tur duy, khin trai ban, manh ghép, bé c4).

1.2.3. Banh gia NL THTGS

Nguyén tic: Danh gid phai bam sat chuan NL, cha
trong khung tham chiéu tiéu chi hanh vi, dam bao tinh
bbi canh va tinh phat trién



Loai hinh: Chu trong danh gia qua trinh (formative)
két hop tu danh gia va danh gia dong dang dé theo ddi
duong phat trién NL caa HS

Cong cu: Str dung da dang cic cong cu gdm: Cau
hoi (theo thang Bloom), bai tap thuc nghiém, bang
kiém (checklist), Rubric (dinh tinh/dinh luong) va céc
san phém hoc tap thuc té.

1.3. Co sé thuc tién
1.3.1. Thue trang day hoc phat trién NL THTGS

Tur cac két qua khao sat thuc trang day va hoc & céac
truong THPT cho thay:

- HS manh & ky nang dat cau hoi va biéu dat van dé,
nhung yéu ¢ tu duy logic, xtr 1y dir liéu va tng dung
két qua.

- Cac hoat dong day hoc (khoi dong, hinh thanh kién
thirc, luyén tap, van dung) st dung thuong xuyén cac
thanh t6 NL THTGS, nhung thiéu dong nhat do han ché
vé tai liéu va phuong phap.

- So d6 tu duy va cic phuong phap truyén théng
(nghién ctru SGK, dién giang) duoc ua chudng, trong
khi cac phuong phap maéi nhu STEM, du an it ap dung
do phirc tap va ton thoi gian.

- Panh gi4 chi yéu qua san pham hoc tap, dé kiém
tra, cau hoi; cac cong cu nhu phiéu danh gia, bang kiém
it dung.

- Kho khin chinh gdm HS thiéu cha dong, co so vat
chat han ché, thiéu thoi gian va tai liéu.
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- GV dé xuat cai thién méi truong hoc, ting trai
nghiém thyc tién, ddo tao chuyén moén va linh hoat
phuong phap day hoc dé nang cao hiéu qua.

1.3.2. Thuc trang NL THTGS ciia HS théng qua bai
tGp vin dung thuc té

Khao sat 464 HS tai 9 truong THPT vung DBSCL
qua thi nghiém nay mam hat ddu xanh cho thiy NL
THTGS con han ché. Cu thé: HS nhan biét dugc anh
huong cua do am, nhiét do nhung yéu o dat cau hoi
chinh xéc, xay dung gia thuyét khoa hoc, 1ap va thuc
hién ké hoach thi nghiém, cling nhu doc hiéu bang biéu
va trinh bay bao cdo. Su khac biét gitra cac truong phan
anh PPDH va diéu kién hoc tap chua dff)ng déu.

Két qua trén cho thiy can cai tién PPDH, ting thuc
hanh, huéng din phan tich thong tin va k§ ning nghién
ctru khoa hoc dé nang cao NL THTGS.

1.3.3. Thuc trang NL THTGS ciia HS

HS c¢6 NL lap ké hoach nghién ciru (CB8) kha va co
kha nang thuc hi€n cac budc co ban cua nghién ciru
nhu thu thap, phan tich dir liéu va d& xuét kién nghi.
Tuy nhién, hai diém yéu nhét 1 kha nang dién dat bang
ngdn ngit khoa hoc (CB3) va ki ning viét bio cao
nghién ciu (CB14). Ki ning xdy dung gia thuyét
(CB)Y), luya chon phuong phap (CB7) va xu 1y dit liéu
nang cao (CB10-CB11) con can dugc boi dudng thém.
Chua c¢6 CB nao dat dén mtc NL cao cho thiy NL
THTGS ctia HS can dugc tra trong PT thong qua viéc
tang cuong day hoc THTN hodac GQVD hoac DHDA
hoac NCKH.
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CHUONG 2: PHAT TRIEN NL THTGS CHO HS
TRONG DAY HQC MON SINH HQC CAP THPT
2.1. Phan tich cu tric chwong trinh mén Sinh hoc
cAp THPT

Chuong trinh mén Sinh hoc 2018 mang tinh thuc
nghiém cao, 1a mdi trudng 1y tudng dé phat trién NL
THTGS qua cac cap d6 t6 chirc song. Luan an da xac
dinh 4 ti€u chi lya chon ndi dung phu hop: (1) Chua
dung van dé nghién ciru; (2) C6 tinh thuc tién bbi canh
dia phuong; (3) Kha thi vé CSVC va thoi gian; (4) Phu
hop trinh d§ nhan thirc HS.
2.2. Quy trinh phat trién NL THTGS

Quy trinh duoc xay dung dua trén cic nguyén tic:
trong dong véi logic NCKH; bam sat YCCP chuong
trinh; dam bao tinh vira strc va gan lién véi danh gia su
tién bo. Luan an dé xuit quy trinh 3 giai doan, 10 budc
(Bang 2.4).
Bang 2.1. Quy trinh phét trién NL THTGS cho HS
trong day HS hoc cap THPT

Giai doan Cac budéc thuc hién
Giai doan 1:Budc1: Duavao cautric NL THTGS, GV
Thiét ké|phan tich, lva chon YCCP cua chuong

KHBD  theoltrinh mon Sinh hoc c6 thé phat trién NL
hudng phat| THTGS ciaa HS

trién NL|Budc 2: Xac dinh cac chu dé, bai hoc va
THTGS  cho|noi dung day hoc phét trién NL THTGS
HS théng quajcua HS dua vao YCCD da lya chon.

day hoc monBuédc 3: Xac dinh thoi lugng va muc tiéu
Sinh hoc cap|day hoc cho tung chu dé va noi dung day
THPT hoc da chon.
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Giai doan

Cac buéc thuc hién

Budc 4: Thiét ké tién trinh hoat dong tim
hiéu thé gigi séng

Budc 5: Xac dinh phuong phap day hoc,
ki thuét day hoc, phuong tién, thiét bi day
hoc, thiét ké cac hoat dong day hoc nham
phat trién NL THTGS

Budc 6: Dy kién phuong phép va cong cu
danh gia két qua day hoc bai hoc

Giai doan 2:
T6 chuc
luyén,
trién NL
THTGS cho
HS va danh gia
mic do phat
trién NL
THTGS cua
HS

rén
phat

Budc 7: Panh gia NL THTGS ctia HS lan
1 - Panh gia dau vao.

Budc 8: T chic cho HS rén luyén, phét
trien NL THTGS théng qua viéc thyc hién
cac hoat dong THTGS; danh gia NL
THTGS cua HS sau mdi lan t6 chuc rén
luyén - DBanh gia qua trinh

Bude 9: Huéng dan HS tu rén luyén NL
THTGS (theo 5 thanh t6 va 15 CB) théng
qua cac phuong phap phét trién NL
THTGS; danh gia NL dau ra — Danh gia
tong két

Giai doan 3:
Thtr nghiém va
biéu chinh
(néu can)

Budc 10: Thyc hién thir nghiém quy trinh
day hoc phéat trién NL THTGS cho HS trén
I6p hoc thyc té, thu thap dit liéu danh gia
(d4u vao, qué trinh, dau ra), phan tich két
qua thuc nghiém, sau dé diéu chinh cac
thanh phan caa quy trinh (muc tiéu, hoat
dong, phuong phap, thoi luong, cdng cu
danh gia...) dé phu hop hon véi thuc té 16p
hoc va muc @ NL cua HS.
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2.3. Van dung cac bién phap phit trién NL THTGS
cua HS trong day hgc mon Sinh hoc

Lu4n 4n xac dinh viéc van dung bon phuong phap
day hoc chi yéu thong qua cac vi du tiéu biéu:

- Day hoc giai quyét van dé: ap dung ddi v6i van dé
cdy lta bi nghet r& & Pdng bang song Ciru Long (Sinh
hoc 11).

- Day hoc thyc hanh thi nghi¢ém: thi nghiém tach
chiét DNA tir qua chubi (Sinh hoc 10).

- Day hoc du an: dy an diéu tra cac bénh thuong gap
vé hé tuan hoan trong cac ho gia dinh.

- Day hoc théng qua nghién ctru khoa hoc: dé tai
nghién ctu diéu tra nhan thire cta hoc sinh vé strc khoe
sinh san tudi vi thanh nién.

2.4. Tiéu chi danh gia NL THTGS

Hé thong danh gia duoc xdy dung dua trén thang
tam van Dreyfus diéu chinh gom 4 murc do: (1) Thap;
(2) Trung binh; (3) Kh4; (4) Cao. Tiéu chi danh gia:
Puoc cu thé hoa tai Bang 2.9 (Bang tong hop tiéu chi
danh gia NL THTGS bam sat 5 thanh t6 va 15 chi bao)

Cong cu danh gia: Luan an thiét ké bo cong cu da
dang gdm: Rubric dinh tinh/dinh lugng (CCDG 2, 3,
5), Bang kiém (CCDG 4) va Phiéu dénh gia dong dang
(CCDHG 6). biém NL THTGS cua HS duogc tinh bang
trung binh cong diém céc thanh tb, tr d6 xac dinh
duong phat trién NL c4 nhan va nhém qua cac thoi
diém thyc nghiém
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CHUONG 3. THUC NGHIEM SU PHAM

3.1. Muc dich thuc nghiém

banh gid hiéu qua cua quy trinh PTNL THTGS va
kiém ching tinh kha thi cta gia thuyét khoa hoc dé tai
d3 dé ra qua cac két qua dinh luong va dinh tinh.
3.2. Tai liéu, pham vi, ddi twong, thoi gian va
phwong phap thuc nghiém sw pham
3.2.1. Tai liéu sw dung thuwc nghiém sw pham

Luén an chuén bi hé théng tai licu gém: Quy trinh to
chtc day hoc; 04 ké hoach bai day (KHBD) thuc
nghiém; B0 cong cu danh gia (Rubric, bang kiém) va
hé thong 04 bai kiém tra danh gia (01 bai dau vao, 02
bai qua trinh, 01 bai dau ra). Cac cha dé thuc nghiém
dugc lya chon bam sat chuong trinh Sinh hoc 11 va 12
(Bang 3.1)
Bang 3.1. Cac chu dé thyc nghiém su pham
Lép| Chu dé Noi dung thue nghiém
11 Chuyén hoéa|Thuc hanh do huyét ap, nhip tim; Dy 4n
véat chat valdiéu tra bénh hé tudn hoan; Thuc hanh
nang luong |md tim éch tim hiéu tinh ty dong.
11 |Sinh san &|Duy an diéu tra sttc khoe sinh san tudi vi
sinh vat thanh nién; Thyc hanh quan sét tdc dong
mdi truong dén sy dé trimg.
12 |Di  truyén|Thuc hanh tich chiét DNA tir trai ciy va
hoc tim hiéu co ché truyén tin di truyén.
3.2.2. Poi twong, thoi gian va phwong phdp thuc
nghiém sw pham

- Péi twong: 60 HS duogc chon ngﬁu nhién tur 3
truong (THPT An Khanh - Can Tho, THPT Hoang
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Di¢u - Soc Trang, THPT Cai Nude - Ca Mau). Nhom
thuc nghiém gém 30 HS NL trung binh (HSNLTB) va
30 HS NL kha (HSNLK).

-Thoi gian: Tl hoc ky 1 nim hoc 2023-2024 dén hét
hoc ky 1 nam hoc 2024-2025
3.3. Phwong phap thwc nghiém

Tién hanh t6 chire day hoc PTNL THTGS mot sb
cha dé thudc chuong trinh mén Sinh hoc 16p 11 va 12
theo quy trinh di thiét ké & chuong 2. Sau d6, danh gia
mirc 46 PTNL THTGS qua cong cu danh gia di thiét
ké d@é ghi nhan sy PT cia HS sau cac bai hoc PTNL
THTGS.

3.4. Trién khai thuc nghiém

Nghién ctru sit dung phuong phap thuc nghiém su
pham khong ddi ching, danh gia su tién bo cla cing
mot nhom ddi twong qua cac thoi diém tac dong khéc
nhau. Quy trinh gdm 3 giai doan chinh (Hinh 3.1):

(1) Chuén bi: Théng nhat muc tiéu v6i GV cong tac;
huéng dan HS 1am quen véi quy trinh hoc tip méi

(2) Tién hanh: Thuc hién day hoc theo 10 budc cua
quy trinh da dé xuét, tich hop linh hoat 4 phuong phép
(GQVD, THTN, DHDA, NCKH)

(3) Panh gia: Ghi nhan sy thay d6i NL qua 4 lan do
(Lﬁn 1: Pau vao; Lan 2, 3: Qua trinh; Lan 4: Pau ra)
3.5. Két qua thwc nghiém
3.5.1. Tong hop két qud ciia 3 truong:

3.5.1.1. Phén tich theo 15 chi béo:
Quéa trinh PTNL THTGS cua nhém HSNLK
khong chi thé hién su vuot troi vé diém trung binh ma
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con cho thay sy 6n dinh hon trong sy PTNL qua timg
giai doan. Piéu nay cho thay viéc ap dung quy trinh
giang day d3 co tac dong tich cuc dén ca hai nhom,
nhung van can ¢ nhimng diéu chinh phi hop dé hd tro
nhém HSNLTB nhiam rat ngin khoang cach PT so véi

nhom HSNLK (Hinh 3.1).

CB1
cBis 350 cB2

Piém trung binh 15CB cia nhom HSNLTB Piém trung binh 15CB ciia nhém HSNLK

Hinh 3.1. Biéu do6 NL THTGS ctia 30 HSNLTB va 30
HSNLK théng qua 15 chi bao
3.5.1.2. Phan tich theo 5 thanh t6:

Két qua phan tich cho thAy HSNLK c6 sy phat trién
vuot troi hon so véi HSNLTB, dic biét & TTS (viét,
trinh bay bao c4o va thdo luan). Ca hai nhom déu co su
tién bo manh mé qua 4 1an dénh gia, v4i muc ting dang
ké o tat ca cac TT NL (p<0,001; Hinh 3.2).

—=TT1 ==TT2 TT3 =TT+ =e=TT5

—e=TT1 =e=TT2 TT3 =8=TT4 =8=TT5

3.50

3,00 2 7%‘
250 E 2,50

2,00 / E’ 2,00

S0

0.50 0,50
0,00 + 0,00
i vio (L T Linz L Lins

Diém trung bink

g
i

i via (L 1) - 3 Diuvio(linl)  Tin2 Lin3 Lind
Duimg PTNL THTGS ciia nhém HSNLTB Dwirng PTNL THTGS ciia nhém HSNLK

Hinh 3.2. Buong phét trién NL THTGS cua 30
HSNLTB va 30 HSNLK théng qua 5 thanh té
3.5.2. Minh hoa cu thé ciia tirng HS:
a. Xet theo nhom HSNLTB
* Xét theo CB
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Nhom HSNLTB tai ba truong déu c6 su tién bd 1o
rét, véi mirc do cai thién manh mé trén tit ca cac CB
NL. Khong c6 su khac biét dang ké giita cac truong,
nhung THPT Hoang Diéu c6 muirc do cai thién cao hon
trong xdy dung gia thuyét va bao vé két qua nghién
ctru, trong khi THPT Cai Nudc PT manh ¢ kha nang
thwe hién va danh gia két qua nghién ctru. Nhin chung,
PPDH di gitip HSNLTB PT toan dién, nhung van can
tiép tuc diéu chinh dé dam bao HS tai tat ca cac truong
déu co diéu kién PT ddng déu trén cac CB (Hinh 3.3).

15400 B2
B 309 B3 B OB cm B g, o
1 2,00 2005,
cBis o B4 @n s cae s /( \ cue
a ot
an & AT R 6 i | cont @ \_f
cwi 8 . o e c
CBY B e

TG~ /6 e i — i

Hinh 3.3. NL THTGS cua HS thuéc nhém HS NL
trung binh ¢ 03 truong THPT théng qua 15 chi bao
* Xéttheo TT
Két qua tai ba truong THPT An Khanh, Hoang Diéu
va Cai Nudc déu cho thdy NL THTGS cua c6 sy tién
bd 1o rét qua 4 1an danh gia. Piém trung binh cac TT
ting dang ké, dic biét 1a 1ap ké hoach nghién ctru
(TT3), viét bao cdo (TT5) (Hinh 3.4).

Y T tins Ir Biuvkoian)  tin1 Vi
AK4 tai THPT An Khinh HDI1 tai THPT Hodng Diu CN3 tai THPT Cii Nurdie

Hinh 3.4. NL THTGS cua HS thuoc nhém HS NL
trung binh ¢ truong THPT An Khanh, Hoang Diéu va
Cai Nudéc thong qua 5 thanh td
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b. Xét theo nhom HSNLK

* Xét theo CB

Nhom HSNLK tai ba truong déu o su tién bo rd rét,
v&i muc cai thién manh trén tat ca cac CB NL. Khong
c6 su khac biét dang ké giita cac truong, nhung THPT
Hoang Di¢u c6 muc do cai thién cao hon trong xay
dung gia thuyét va thuc hién nghién ctru, trong khi
THPT Cai Nudc phat trién manh & danh gia dit lidu va
1ap ké hoach nghlen cliru (Hll’lh 3.5).

a1
cR15 400 CR2
w1 .
(&4 B2 CR14 F06. CR3
w3 cus 2
v CB13 a0 B4
13 Who Ny o
f.on ‘ 2 o0
i } s \ coi2 <
C CBG Diaia Ldal} c81L

) Sed” u
AKI13 & THPT An Khinh HD3 ¢ THPT Hoang Diéu CN16 & THPT Céai Nude

Hinh 3.5. NL THTGS cua HS thuéc nhém HS NL kha
¢ 03 truong THPT thong qua 15 chi bdo

* Xéttheo TT

Két qua phan anh sy PTNL THTGS cia nhom
HSNLK tai ba truong THPT An Khanh, Hoang Di¢u
va Cai Nudc xét theo 5 TT qua 4 1an danh gia. Két qua
cho théy tat ca HS déu co su tién bd rd rét, vai muc
tang trung binh dang ké trén tat ca cac TT (Hinh 3.6).
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Hinh 3.6. NL THTGS cua HS thuéc nhdm HS NL kha
& 3 trudng théng qua 5 thanh té
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KET LUAN VA KIEN NGHI
1. Két luan

Sau qué trinh nghién ctru, hoan thanh cac nhiém vu
nghién ctru cua ludn an, ching t61 da dat dugc cac két
qua sau day:

1.1. Két qua nghién ciru co s 1y luan da gop phan
hoan thién hé théng 1i ludn vé NL THTGS, day hoc
phat trién NL THTGS, phat trién NL THTGS trong day
hoc mén Sinh hoc cép THPT.

1.2. Két qua khéo sat thuc tién vé hoat dong day hoc
cia GV va mirc d6 NL THTGS cta HS tai mot sb
truong THPT d lam rd tinh can thiét va tinh kha thi
clia viéc phat trién NL nay trong thyc tién day HS hoc.
Mic du GV nhén thirc duoc tim quan trong cua viéc
phat trién NL, song van gip nhiéu khé khan trong viéc
thiét ké hoat dong hoc tap, lva chon phuong phap phu
hop va danh gia NL mdt cach toan dién.

1.3. Trén co s& 1i ludn va thuc tién, dé tai da xac dinh
cau trac NL THTGS gom 5 thanh t6 va 15 chi bdo, tir
do6 xay dung bg ti€u chi va cong cu danh gia phu hop.
Céc cong cu nay giup GV ¢o6 co s¢ danh gia toan dién
NL cua HS, dong thoi dinh hudng viéc phat trién NL
trong qua trinh t6 churc hoat dong hoc tap.

1.4. Dé tai di xay dung quy trinh DH phat trién NL
THTGS gém 3 giai doan voi 10 budc cu thé, két hop
v61 PPDH phu hop nhu DH GQVD, THTN, DHDA va
NCKH. Quy trinh nay duoc thiét ké dua trén dic trung
cua mon Sinh hoc va cac nguyén tdc DH hién dai, ¢
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kha ndng tich hgp linh hoat v&i chu dé va mach ndi
dung cia CTGDPT hién hanh.

1.5. Thong qua thuc nghi€ém su pham tai ba truong
THPT thudc khu vuc PBSCL, dé tai da chimg minh
tinh hiéu qua va tinh kha thi ctia quy trinh DH phat trién
NL THTGS duoc dé¢ xuat. Két qua thuc nghiém cho
thfiy NL THTGS cua HS duogc cai thién rd rét qua cac
lan danh gia, dic biét & kha niang van dung kién thic
dé kham pha va giai thich hién tuong sinh hoc. Ca hai
nhom HSNLTB va HSNLK déu c6 sy tién bd dang ké.

Két qua nghién ctru khong chi gop phan nang cao
chat lwong DH mon Sinh hoc & truong phd thong ma
con ¢6 ¥ nghia thuc tién trong d6i méi dio tao GV. Céc
cong cu, quy trinh va phuong phap duoc dé xuit co thé
dugc st dung nhu tai liéu tham khdo va hudng dan
chuyén mén cho GV Sinh hoc trong qua trinh t6 chtc
DH phat trién NL.

2. Kién nghi

Duya trén nhitng két qua dat duoc va nhimng ndi dung
chua thyc hi¢n dugc trong pham vi nghién ctu, dé tai
dé xuat mot sb kién nghi sau:

2.1. Tiép tuc nghién ciru va thuc nghiém quy trinh
DH phat trién NL THTGS trong DH mén Sinh hoc &
pham vi rong hon, bao gém cac truong THPT & nhiéu
vung mién khac nhau, nham kiém chung d¢ tin cay va
kha nang nhan rong cua quy trinh.

2.2. Nghién ctru phét trién cac chi dé va mach noi
dung DH gén véi dic trung vung mién, xay dung tai
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liéu chuyén khdo, cong cu hd tro GV va HS trong qua
trinh trién khai DH phat trién NL THTGS.

2.3. NL THTGS la mot NL thanh phan quan trong
ctia NL dic thu Sinh hoc, do do can duoc rén luyén
thudng xuyén va trong thoi gian dai dé nhidu HS dat
duoc mirc do thanh thao.

2.4. Tiép tuc nghién ctru vin dung cac phuong phap,
phuong phép day hoc phi hop; dau tu co s vat chat va
cac yéu to khac cua qua trinh day hoc mén Sinh hoc
cap THPT dé tiép tuc ning cao hiéu phat phat trién NL
THTGS cua HS.
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INTRODUCTION
1. Rationale for the Study

In the context of the Fourth Industrial Revolution,
humanity faces both unprecedented development
opportunities and global challenges such as climate change,
resource depletion, environmental pollution, and ecological
imbalance. These challenges require countries to reform
education systems to develop high-quality human resources
capable of problem-solving and adapting to rapid changes
in nature and society. Consequently, educational
innovation has become an inevitable global trend.

In Vietnam, Resolution No. 29-NQ/TW (2013) calls
for a fundamental and comprehensive reform of education
and training, shifting the focus from knowledge
transmission to the development of learners’ qualities and
competencies (Nguyén Phu Trong, 2018). The 2018
General Education Curriculum (Circular No. 32/2018/TT-
BGDDT) implements this orientation by emphasizing the
development of core competencies and key qualities for
students, particularly at the high school level.

Among school subjects, Biology, as part of the natural
sciences, helps students explore the living world, develop
scientific thinking, apply knowledge in practice, and orient
future careers (Ministry of Education and Training, 2018a).
The 2018 Biology curriculum adopts a competency-based
approach consisting of three components: biological
cognition competence, Competency in Exploring the
Living World (CELW), and competence in applying
biological knowledge and skills. CELW plays a central



role, reflecting students’ ability to conduct scientific
inquiry and actively construct knowledge, thereby fostering
lifelong learning.

Despite efforts to innovate teaching methods to
support competency development, the implementation of
CELW in practice remains limited. Existing studies are
fragmented and lack systematic approaches; teachers
struggle to organize learning activities, and students often
remain passive. Particularly in the Mekong Delta region, in-
depth studies on this competency remain limited and have
not fully met the requirements of educational reform.

From this context, the study “Developing students’
competency to explore the living world through biology
teaching at the high school level” has both theoretical and
practical significance. It contributes to strengthening the
scientific basis for implementing the new general education
curriculum and proposes feasible pedagogical measures to
improve the quality of teaching and learning.

2. Research Objectives

The study aims to define the concept and structure of
the competency in exploring the living world (CELW),
develop a process and pedagogical measures for its
development, and apply them in high school Biology
teaching. It also evaluates students” CELW and contributes
to improving the quality of Biology teaching.

3. Research Hypothesis

If the concept and structure of CELW are clarified and
appropriate  pedagogical processes, measures, and
assessment tools are applied in high school Biology



teaching, students’ CELW can be effectively developed,
improving the quality of Biology teaching and learning.
4. Research Object and Subject
4.1. Research Object

CELW, its development process and measures, and
assessment tools in high school Biology teaching.
4.2. Research Subject

The teaching and learning process of Biology at the
high school level.
5. Research Tasks

(1) Examine the theoretical and practical foundations
of CELW in high school Biology teaching to identify
assessment criteria.

(2) Investigate the current situation of CELW-
oriented teaching among high school students.

(3) Propose a process for developing students” CELW
in high school Biology teaching.

(4) Develop and apply pedagogical measures to
enhance students” CELW.

(5) Conduct pedagogical experiments to verify the
research hypothesis.
6. Research Methods

The dissertation employs following research methods:

- Theoretical research methods

- Empirical research methods

- Expert consultation methods

- Pedagogical experimentation methods

- Statistical data analysis methods



7. Research Scope

Survey: Conducted at nine schools in three
provinces/cities: Can Tho, Soc Trang, and Ca Mau.

Experimental research: Conducted at An Khanh High
School (Can Tho), Hoang Dieu High School (Soc Trang),
and Cai Nuoc High School (Ca Mau).

8. New Contributions of the Dissertation

(1) Proposes a definition of high school students’
CELW and clarifies its nature and characteristics in
Biology teaching.

(2) Clarifies the practical basis for developing CELW
through a survey of teachers’ teaching practices and
students’ awareness and competency levels in selected high
schools.

(3) Identifies the structure of CELW, consisting of
five components and fifteen indicators, expressed across
four levels. Based on this structure, assessment criteria,
observable indicators, and appropriate assessment tools are
developed.

(4) Proposes a process and pedagogical measures for
developing students’ CELW in Biology teaching. The
process consists of three stages (ten steps):

- Stage 1: Designing lesson plans for developing
students’ CELW (six steps);

- Stage 2: Implementing teaching activities and
assessing students’ CELW development (three steps);

- Stage 3: Adjusting teaching practices, if necessary
(one step).



The proposed process and measures have been
applied and validated through pedagogical experiments,
yielding positive and convincing outcomes.

9. Structure of the Dissertation

Apart from the introduction, conclusion and
recommendations, references, and appendices, the
dissertation consists of three chapters:

- Chapter 1: Theoretical and practical foundations of
the study.

- Chapter 2: Developing students’ CELW in high
school Biology teaching.

- Chapter 3: Pedagogical experimentation and
evaluation of the proposed methods.



CONTENT AND RESEARCH RESULTS
CHAPTER 1: THEORETICAL AND PRACTICAL
FOUNDATIONS OF THE STUDY

1.1. Overview of research issues
1.1.1. Overview of International Research

Global studies on CELW emphasize competency-
based education that promotes applying knowledge to real-
life contexts. CELW includes the abilities to ask questions,
formulate hypotheses, design investigations, and interpret
data, thereby supporting scientific inquiry and reasoning.
Common teaching approaches include inquiry-based,
project-based, experiential learning, and educational
games. Assessment mainly relies on performance-based
tools, though these remain largely unstandardized. Key
limitations in existing research include the lack of
longitudinal studies, limited consideration of school
culture, and inconsistency in assessment tools.
1.1.2. Overview of Research in Vietnam

In the context of educational reform, the 2018 General
Education Curriculum defines CELW at the high school
level as a continuation of competencies developed in earlier
levels, emphasizing scientific inquiry and reasoning.
Approaches such as the 5E model, project-based learning,
STEM education, and guided inquiry have been applied;
however, challenges remain due to insufficient teaching
materials and limited teacher preparation. Assessment
mainly uses practical tests but lacks unified criteria. Major
research gaps include the absence of large-scale
experimental studies, limited integration with the specific



requirements of Biology education, and inconsistencies in
assessment instruments.
1.2. Theoretical foundations
1.2.1. Theoretical Foundations of CELW

a. Concept of the CELW

The dissertation proposes that the CELW is a personal
attribute developed through both innate aptitudes and
learning. It reflects the ability to proactively integrate
knowledge, skills, and personal factors (such as interest,
willpower, and beliefs) to observe, analyze, and understand
living objects and phenomena, enabling learners to
effectively perform practical activities.

b. Structure and Indicators of the CELW

The competency of exploring the living world
comprises five core components, operationalized through
15 indicators, as presented in Table 1.1.
Table 1.1. Components and indicators of the CELW
Component |Indicators (CB)
(TT)
TT1. CB1. Formulate questions related to the issue.
Identifying CB2. Analyze the context to identify the issue.
issues related |CB3. Expresses the proposed issue using

to the living  |personal language.
world

TT2. Making |CB4. Analyze the issue to make predictions.
predictions and |CB5. Construct and articulate research
formulating  |hypotheses.

hypotheses

CB6. Develop a logical framework for the
research content.




investigation

Component |Indicators (CB)

(TT)

TT3. Planning |CB7. Select appropriate methods (observation,
the experimentation, survey, interview, literature

review, etc.).

CB8. Prepare a plan for implementing the
research activities.

TTA.
Implementing
the plan

CB9. Collect and record data from literature
review, experiments, and surveys.

CB10. Evaluate results by analyzing and
processing data using basic statistical
parameters.

CB11. Compare findings with the hypothesis,
explain the results, draw conclusions, and
make adjustments if necessary.

CB12. Propose recommendations for applying
research results or for further study.

TT5. Writing,
presenting, and
discussing the
report

CB13. Use language, drawings, diagrams, and
tables to represent the research process and
results.

CB14. Write a research report.

CB15. Collaborates with peers through active
listening and respect for others’ perspectives,
and demonstrates the ability to respond, argue,
and defend findings convincingly.

c. Developmental levels, relationships of competency
- Developmental levels: Competency development
follows an adapted Dreyfus psychomotor scale: (1)
Imitation; (2) Controlled performance; (3) Proficient and
flexible performance; and (4) Naturalization and creativity.



- Competency relationships: CELW functions as the
“method of action”, serving as a bridge between biological
cognitive competency (the knowledge foundation) and the
competency to apply knowledge and skills in practice (the
ultimate goal).

1.2.2. Teaching for the Development of the CELW

a. Foundational perspectives

Teaching aimed at developing CELW is grounded in
modern pedagogical perspectives: constructivist learning
theory; discovery-based learning; problem-based learning

b. Core teaching methods

The dissertation prioritizes application of four active
teaching methods aligned with scientific research process:

- Problem-based learning: Focuses on problem
situations, cognitive conflicts as central driver of learning.

- Experimental teaching and laboratory practice:
Implemented according to a five-stage process.

- Project-based learning: Connects learning with long-
term real-world issues.

- Research-based learning: Simulates the authentic
research process of scientists.

c. Teaching techniques

Flexible application of Basic instructional techniques
(questioning techniques and visualization) and Active
learning techniques: mind mapping, tablecloth technique,
jigsaw technique, and fishbowl discussion.

1.2.3. Assessment of the CELW



Principles:  Assessment  should align  with
competency standards, focus on behavior-based criteria,
ensure contextual relevance and developmental orientation.

Assessment Types: The study emphasizes formative
assessment combined with self- and peer assessment to
monitor students’ competency development.

Assessment Tools: Instruments include Bloom’s
taxonomy-based questions, experimental tasks, checklists,
rubrics (qualitative and quantitative), and authentic
learning products.

1.3. Practical Basis
1.3.1. Current Situation of Teaching for Developing
CELW (from Teachers’ Perspective)

Survey results on teaching and learning activities in
high schools indicate that:

- Students perform well in questioning and problem
expression but are weak in logical thinking, data
processing, and result application.

- Teaching activities often incorporate CELW
components but remain inconsistent due to limitations in
materials and teaching methods.

- Mind mapping and traditional methods (textbook-
based study, lecturing) are commonly used, while
innovative approaches (STEM and project-based learning)
are rarely applied due to their complexity, time demands.

- Assessment mainly relies on tests, questions, and
learning products; rubrics and checklists are seldom used.
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- Major challenges include students’ limited
autonomy, inadequate facilities, time constraints, and
insufficient instructional resources.

- Teachers suggest improving the learning
environment, increasing practical activities, enhancing
professional training, adopting flexible teaching methods.
1.3.2. Current Situation of Students’ CELW through
Real-life Application Exercises

A survey of 464 students from nine high schools in
the Mekong Delta, based on a green bean germination
experiment, showed that CELW remains limited. Students
could identify the effects of humidity and temperature but
struggled with  formulating questions, developing
hypotheses, designing experiments, interpreting data, and
presenting reports. Differences among schools reflect
variations in teaching methods and learning conditions.
These findings highlight the need to strengthen CELW
through more hands-on activities and guidance in
information analysis and scientific research skills..

1.3.3. Current Level of Students’ CELW

Students show strong competency in research
planning (CB8) and basic research tasks such as data
collection, analysis. But, scientific communication (CB3)
and research report writing (CB14) are the weakest areas.
Skills in hypothesis formulation (CB5), method selection
(CBT7), and advanced data processing (CB10-CB11) also
need improvement. As none of the indicators reached the
highest level, CELW should be strengthened through
Inquiry-, problem-, project-, and research-based learning.
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CHAPTER 2: DEVELOPING THE CELW IN HIGH
SCHOOL BIOLOGY EDUCATION

2.1. Analysis of the Structure of the High school Biology
Curriculum

The 2018 Biology curriculum is highly experimental
and provides an ideal environment for developing the
CELW across levels of biological organization. The
dissertation identified four criteria for selecting appropriate
content: (1) Containing researchable problems; (2) Having
practical relevance to the local context; (3) Being feasible
in terms of facilities and time; (4) Being appropriate to
students’ cognitive level.
2.2. Procedure for Developing the CELW

The procedure was developed based on the following
principles: consistency with the logic of scientific research;
alignment with the required learning outcomes of the
curriculum; appropriateness to students’ abilities; and
integration with the assessment of students’ progress.

The dissertation proposes a procedure consisting of
three stages and ten steps (Table 2.1).
Table 2.1. Procedure for developing the CELW for high
school students in biology teaching
Stage Implementation Steps
Stage 1: Step 1: Based on CELW'’s structure, the
designing lesson |teacher analyzes and selects the learning
plans (learning |outcomes in the Biology curriculum that
activity plans) to [foster the development of CELW among
develop CELW |students.
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Stage

Implementation Steps

through biology
teaching

Step 2: Identify topics, subtopics, and
learning content that can help develop
students” CELW in line with the selected
learning outcomes.

Step 3: Determine the duration and learning
objectives for each selected topic and content.
Step 4: Design the process of activities for
exploring the living world.

Step 5: Identify teaching methods,
techniques, tools, and materials, and design
learning activities to develop CELW.

Step 6: Plan assessment methods and tools to
evaluate the learning outcomes for each
subtopic.

Stage 2:
Organizing
activities to
develop and

assess students’
CELW

Step 7: Conduct the first assessment of
students’ CELW (Entry assessment).

Step 8: Organize activities for students to
practice and develop CELW through
exploration-based learning tasks; assess their
competency after each activity (Formative
assessment).

Step 9: Guide students to self-practice CELW
(based on five components and 15 indicators)
through applied measures; conduct final
assessment (Summative assessment).

Stage 3:
Adjustment

Step 10: Teachers adjust the teaching process
for developing CELW among students as
necessary.

2.3. Application of several teaching methods to develop

the CELW
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The dissertation specifies the application of four main
teaching methods through typical examples:

- Problem-based teaching: Applied to the issue of rice
plants suffering from root suffocation in the Mekong Delta
(Biology 11)

- Experimental teaching: Experiment on DNA
extraction from banana fruit (Biology 10)

- Project-based teaching: Project investigating
circulatory system diseases in households

- Teaching through scientific research: Research topic
investigating awareness of adolescent reproductive health.
2.4. Assessment of students’ CELW

The assessment system is developed based on the
adapted Dreyfus psychomotor scale with four levels: (1)
Low; (2) Medium; (3) Fair; (4) High.

Assessment criteria: Specified in Table 2.9 (Summary
table of criteria for assessing the competency of exploring
the living world based on 5 components and 15 indicators).

Assessment tools: The dissertation designs a diverse
set of instruments, including qualitative/quantitative
rubrics (Assessment Tools 2, 3, 5), checklists (Assessment
Tool 4), and peer-assessment forms (Assessment Tool 6).
The competency score of students in exploring the living
world is calculated as the average score of the component
scores. Based on this, the developmental trajectories of
individual and group competencies across the experimental
stages are determined.
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CHAPTER 3. PEDAGOGICAL
EXPERIMENTATION

3.1. Purpose of the Experiment

To evaluate the effectiveness of the CELW
development procedure and verify the research hypothesis
through quantitative and qualitative results.
3.2. Materials, Scope, Subjects, Duration, and Methods
of the Pedagogical Experiment
3.2.1. Materials used in the pedagogical experiment

The dissertation prepared materials including the
instructional procedure, four lesson plans, an assessment
toolkit, and four tests (pre-, formative, and post-tests),
aligned with Biology for Grades 11 and 12 (Table 3.1).
Table 3.1. Pedagogical experimental topics
Grade Topic Experimental content
11 Metabolism  |Practice measuring blood pressure and
and  energy|heart rate; Project investigating
transformation|circulatory system diseases; Practice
dissecting a frog heart to study
automaticity.
11 Reproduction [Project investigating adolescent
in organisms |reproductive health; Practice observing
the effects of environmental factors on
egg-laying.
12 Genetics Practice extracting DNA from fruits and
exploring the mechanism of genetic
information transmission.
3.2.2. Subjects, time, methods of pedagogical experiment

Subjects: 60 students randomly selected from three
schools (An Khanh High School — Can Tho, Hoang Dieu
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High School — Soc Trang, Cai Nuoc High School — Ca
Mau). The experimental group consisted of 30 students
with average competency (AC students) and 30 students
with fairly good competency (GC students).

Time: From Semester 1 of the 2023-2024 school year
to the end of Semester 1 of the 2024-2025 school year.
3.3. Experimental method

Teaching activities aimed at developing CELW were
organized for several topics in the Biology curriculum for
Grades 11 and 12 according to the procedure designed in
Chapter 2. Subsequently, the level of CELW development
was assessed using the designed assessment tools to record
students’ progress after the CELW-oriented lessons.

3.4. Implementation of the experiment

The study employed a single-group pedagogical
experiment without a control group, assessing the progress
of the same group of participants across different
intervention time points, consisting of three main stages:

(1) Preparation:  Aligning objectives  with
collaborating teachers; guiding students to become familiar
with the new learning procedure.

(2) Implementation:  Conducting instruction
according to the 10 steps of the proposed procedure,
flexibly integrating four methods (problem-based teaching,
experimental teaching, project-based teaching, and
research-based teaching).

(3) Assessment: Recording competency changes
through four measurements (Time 1: Pre-test; Times 2 and
3: During the process; Time 4: Post-test).
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3.5. Experimental results
3.5.1. Summary of results from the three schools

3.3.5.1. Analysis according to 15 indicators

CELW development in the GC group showed higher
average scores and greater stability across assessments.
This suggests the instructional procedure positively
affected both groups, though further adjustments are
needed to help the AC group narrow the gap with the GC
group (Fig. 3.1).

[ Average score of 15 CBs group of HSNLTB students
Fig. 3.1. CELW of 30 AC and 30 GC students (15 CB)

3.3.5.2. Analysis according to 5 components

The results show that the GC student group
demonstrates more outstanding development than the AC
student group, particularly in C5 (writing, presenting
reports, and discussion). Both groups show clear progress
across the four assessment times, with significant increases
0.001; Fig. 3.2).

Average score of 15 CBs group of HSNLK students

in all competency components (p<
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Fig. 3.2. CELW developmental trajectory of 30 AC and 30
GC students (5 TT)
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3.5.2. Student-Specific Illustrations

a. Analysis of the AC student group

* Analysis according to indicators

The AC student group at the three schools shows clear
progress, with improvement across all competency
indicators. Although no significant differences are
observed among the schools, Hoang Dieu High School
shows greater improvement in hypothesis construction and
the defense of research results, while Cai Nuoc High School
demonstrates stronger development in the implementation
and evaluation of research results (Fig. 3.3).
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HD11 at Hoang Dieu High School

CN3 at Cai Nuoc High School

| AK4 at An Khanh High School

Fig. 3.3. CELW of AC students at 3 high schools: 15 CB
* Analysis according to components
The results at An Khanh High School, Hoang Dieu
High School, and Cai Nuoc High School all show clear
progress across four assessments. The mean scores of the
components increase significantly, especially in research
planning (C3) and report writing (C5) (Fig. 3.4).
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Fig. 3.4. CELW of AC students at 3 high schools: 5 TT
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b. High-Performing Students Group

* By Indicator (CB):

High-Performing Students across all three schools
also demonstrated substantial improvement in all CBs.
Although there were no major differences between schools,
Hoang Dieu High School demonstrated the greatest
advancement in hypothesis formulation and research
implementation, while Cai Nuoc High School excelled in
data analysis and research planning (Fig. 3 .5).
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Fig. 3.5. CELW of High-Performing Students at 03 High
Schools across 15 Indicators

* By Component (TT):

CELW development among HSNLK students at An
Khanh, Hoang Dieu, and Cai Nuoc High Schools showed
substantial progress. All students experienced significant
average score increases in every TT, indicating strong and
consistent growth in CELW (Fig. 3.6).
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Fig. 3.6. CELW of High-Performing Students at 03 High
Schools across 5 Components.
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CONCLUSION AND RECOMMENDATIONS
1. Conclusion

After completing the research and fulfilling the
objectives of the dissertation, the following results were
obtained:

1.1. The theoretical study contributes to refining the
theoretical system of CELW, teaching for CELW
development, and the development of CELW in Biology
teaching at the high school level.

1.2. The practical survey on teachers’ teaching
activities and students” CELW levels at several high
schools clarifies the necessity and feasibility of developing
this competency in teaching practice. Although teachers
recognize the importance of competency development, they
still face difficulties in designing learning activities,
selecting  appropriate  teaching  methods, and
comprehensively assessing competencies.

1.3. Based on theoretical and practical foundations,
the study identifies the structure of CELW consisting of
five components and fifteen indicators, and develops
appropriate assessment criteria and tools. These tools
provide teachers with a basis for comprehensively
evaluating students’ competencies and guiding competency
development when organizing learning activities.

1.4. The study proposes a teaching procedure for
developing CELW consisting of three stages with ten
specific steps, combined with appropriate teaching methods
such as problem-based teaching, experimental teaching,
project-based teaching, and research-based teaching. This
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procedure is designed based on the characteristics of
Biology as well as modern teaching principles and can be
flexibly integrated with the topics and content strands of the
current general education curriculum.

1.5. Through pedagogical experiments conducted at
three high schools in the Mekong Delta, the study
demonstrates the effectiveness and feasibility of the
proposed teaching procedure for developing CELW. The
experimental results show a clear improvement in students’
CELW across assessment rounds, particularly in their
ability to apply knowledge to explore and explain
biological phenomena. Both students with average and
good competency levels showed significant progress.

The research findings not only contribute to
improving the quality of Biology teaching in high schools
but also have practical significance for innovation in
teacher education and training. The proposed tools,
procedures, and teaching methods can serve as reference
materials and professional guidance for Biology teachers in
organizing teaching activities to develop students’
competencies.

2. Recommendations

Based on the research results and the limitations
within the scope of the study, several recommendations are
proposed as follows:

2.1. Further research and experimentation on the
proposed teaching procedure for developing CELW should
be conducted on a broader scale, including high schools in
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different regions, in order to verify the reliability and
scalability of the procedure.

2.2. Future studies should focus on developing
teaching topics and content strands associated with regional
characteristics, as well as preparing specialized reference
materials and support tools for teachers and students in
implementing teaching aimed at developing CELW.

2.3. CELW is an important component of Biology-
specific competencies; therefore, it should be cultivated
regularly and over a long period so that more students can
achieve proficiency.

2.4. Further efforts should focus on applying
appropriate teaching methods and improving facilities and
other teaching conditions in high school Biology education
in order to enhance the effectiveness of developing
students’ CELW.
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