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Abstract: Teaching through scientific research methods is a pedagogical
approach well-suited to experimental science subjects, including
Biology. This method has been increasingly adopted in classroom
practice to meet the requirements of the current General Education
Program. Based on investigations into teaching practices, this study
collected and analyzed diverse feedback from teachers. Due to both
objective and subjective factors, many educators have encountered
specific difficulties and challenges. This paper synthesizes key issues
identified through field surveys and proposes a structured framework
of experiments and illustrative materials to support the effective
implementation of the scientific research method. Specifically, it focuses
on the experimental component of teaching the topic “Photosynthetic
Pigment System” in the lesson “Photosynthesis in Plants,” part of Topic
1 (“Substance Exchange and Energy Metabolism in Organisms”) within
the Body Biology section of Grade 11 Biology, as outlined in the Canh
Dieu textbook.

Keywords: Scientific research, scientific research method, current state,
experiment, teaching Biology.
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1. it van dé

Tém tit: Day hoc bing phuong phép nghién cttu khoa hoc 1a hudng
ti€p can phu hop véi cdc mon khoa hoc thue nghiém, trong d6 c6 Sinh
hoc. Véi phrwong phap nay, thuc tién day hoc da dugc van dung nham
dép tng voi yéu cau cua Chuong trinh Gido duc phé théng hién hanh.
Trén co s diéu tra thuc tién, da ghi nhan mot s§ y kién phan hoi khac
nhau tir phia gido vién. Xuat phét tir cdc nguyén nhan khach quan 1an
cht quan, gido vién cling da gdp phai mét s6 khé khan va rao can nhat
dinh. Nghién ctru da hé thong mot s6 van dé rit ra tir thue tién diéu tra,
ttr d6 dé xuat hé thong thi nghiém va minh hoa trong quy trinh nghién
ctru khoa hoc ddi v6i bude thue nghiém trong day hoc ndi dung “Hé sdc
t6 quang hop” thudc bai “Quang hop ¢ thuc vat” caa chua dé 1 (Trao d6i
chit va chuyén hod ning luong 6 sinh vat), phan Sinh hoc co thé - Sinh
hoc 11 (B6 Canh Diéu).

Tw khoéa: Nghién citu khoa hoc, phwong phdp nghién citu khoa hoc, thuc
trang, thi nghiém, day hoc Sinh hoc.

Trén thé gidi, phuong phép tiép can van dé khoa
hoc dua trén nghién ctu, thong qua nghién ctu dé
day hoc mon khoa hoc da van dung trong nhiéu thap
ki qua va dugc danh gid la mang lai hiéu qua. Day
hoc bdng nghién ctu khoa hoc 1a mot trong nhing
yéu t6 cot 161 trong gido duc cua Thé ki XXI. Huong
ti€p can kién thtc khoa hoc bing phuong phap
nghién ctru khoa hoc vira la xu huéng, vira 1a thuc
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tién duoc ap dung kha phé bién & céc truong dai hoc
clia mot s6 quoc gia trén thé gisi, c6 thé ké dén nhu:
Vién Han lam Khoa hoc Quéc gia Washington, DC
- Mi (Richard ]. Shavelson, Lisa Towne, 2002), Pai
hoc Helsinki - Phan Lan (Cohen, L., Manion, L., &
Morrison, K, 2016); DPai hoc Griffith - Uc (Alison J.
Sammel, 2014); Pai hoc Gazi - Thé Nhi Ki (Hbilge
DOKME, Semra BENZER, 2020)... Véi dinh huéng



do, doi véi linh vuc Sinh hoc da c6 khéa nhiéu cong
trinh nghién ctu, dién hinh c6 thé ké dén mot vai tac
gid nhu: Noel P. Gurwick, Marianne E. Krasny (2001);
Thomas R. Cech (2003); Lamanauskas V (2007);
Ronald D. Anderson (2017); Guy R. McPherson
(2001). Béng con duong nay, céc tac gia trong nudc
da quan tam nghién ctru va trong linh vyc Sinh hoc
c6 kha nhiéu cong trinh nghién ctru vé viéc van dung
nghién cttu khoa hoc trong day hoc. Tuy nhién, céc
nghién ctru vé thuc trang day hoc bang nghién ctu
khoa hoc & cap Trung hoc phd théng van con han
ché. Thiét nghi, huéng nghién ctru nay 1a co sd quan
trong giap cac nha nghién ctru c6 cdi nhin sau hon
vé thuc trang day hoc & trung hoc phé thong. Mac
du van dé nghién ctu thyc trang trong day hoc Sinh
hoc da dugc nhiéu tac gid quan tam, c6 thé ké dén
mot vai nghién ctru dién hinh ctia céc tac gia nhu:
Huynh Thi Thay Diém, Nguyén Ky Tudn Son (2021);
Nguyén Minh Anh Tuén (2023); Nguyén Phan Ngoc
Anh (2023); Khuu Phuong Yén Anh (2024)... Tuy
nhién, cac nghién ctru van con roi rac, chua cé su
thong ké trén mau lon mang tinh hé thong. Vi vay,
huéng nghién ctru diéu tra thuc tién can dugc tiép
tuc trién khai dé 1am co sé khoa hoc cho nhiing dé
xudt thiét thuc, gép phan b6 sung va hd tro cho
nhitng kho khan, vueéng méc cda gido trén trong qué
trinh trién khai nghién cttu khoa hoc vao day hoc
nham dap tng yéu cau cua Chuong trinh Gido duc
phd thong hién hanh.

Bai viét nghién ctu thuc trang day hoc bing
phuong phap nghién ctru khoa hoc, tir d6 dé xuat
hé thong thi nghiém dé trién khai budc thuc nghiém
trong quy trinh nghién ctru khoa hoc va minh hoa
trong day hoc ndi dung “He sc t6 quang hop” thudc
bai “Quang hop 6 thyc vat” caa chu dé 1 (Trao déi
chat va chuyén hoa ning luong & sinh vat), phan
Sinh hoc co thé - Sinh hoc 11 (Bd Canh Diéu).

2. Phuong phap nghién cttu

Dé tién hanh nghién ctu, ching t6i da chon mot
s6 phuong phap nghién ctru d4c trung trong gido duc
(Louis Cohen, Lawrence Manion & Keith Morrison,
2011), d6 la:

Phurong phdp nghién citu Ii thuyét: Nghién ctu cac
Tap chi vé Khoa hoc Gido duc ctia Viét Nam va mot
s6 qudc gia trén thé gioi; Tim hiéu cac Tap chi nghién
cttu Chuong trinh day hoc, Tap chi Gido vién Sinh
hoc ctia mot s6 quoc gia; Nghién ctru két qua bao cao
cta cac Hoi nghi trong nudce va Qudc té€ vé van dung
nghién ctru khoa hoc trong day hoc; Téng hop va hé
théng hoa mot s6 van dé li luan vé nghién ctu khoa

Trinh Dong Thr

hoc va thuc trang van dung nghién cttu khoa hoc
trong day hoc mén Sinh hoc & trung hoc phé thong;
Nghién cttu Chuong trinh Gido duc phd thong 2018
mon Sinh hoc cda Bo Gido duc va Pao tao ban hanh
(Bo Gido duc va Pao tao, 2018).

Phuong phdp chuyén gia: Trao d6i va xin y kién
cta mot s6 chuyén gia trong linh vuc Gido duc va
chuyén nganh Li luan va Phuong phap day hoc bo
mon; Trao d6i va ldy y kién phan héi tir mot s6 gido
vién giang day mon Sinh hoc & trung hoc phé thong.

Phuong phdp diéu tra: Tién hanh diéu tra thuc
trang van dung phuong phap nghién ctu khoa hoc
trong day hoc Sinh hoc trung hoc phd thong tai
mot s truong trung hoc phd thong & mot sé tinh,
thanh pho trong nudc. Bén canh d6, chiang toi con
tién hanh khdo sat bing phiéu hdi, duoc thiét ké trén
Google form. Téng s6 gido vién duoc diéu tra 1a 112
gido vién giang day mon Sinh hoc & céc tinh, thanh
pho trong ca nudc. Thoi gian diéu tra tir thang 10 dén
thang 12 nam 2023.

Phuong phdp thong ké todn hoc: Cac s8 lieu diéu
tra dugc ching toi xu li bz?mg mot vai tham sé ctia
phuong phap thong ké toan hoc.

3. Két qua nghién ctru

3.1. Phwong phdp nghién citu khoa hoc

Phuong phap nghién ctu khoa hoc la cach tiép
can c6 hé thong va thuc nghiém vé thé€ gidgi xung
quanh chung ta. N6 lién quan dén viéc danh gia cac
gia thuyét bang phuong phéap thu thap, phan tich va
giai thich dit liéu mot cach c6 hé thong dé thu dugc
kién thac méi hodc xac nhéan kién thie da 6 (Trinh
bong Thu, Hoang Xuan Thao, Phuing Thi Bich Hoa,
Nguyén Thi Nha Trang, 2024, tr 1753).

3.2. Két qud khdo st thirc trang vin dung phwong
phdp nghién citu khoa hoc vao day hoc Sinh hoc 6
truong trung hoc phd thong

3.2.1. Thyc trang van dung phuong phdp nghién citu
khoa hoc

Trén co s& tim hiéu thuc trang vé viéc van dung
phuong phép nghién cttu khoa hoc trong day hoc
mon Sinh hoc ¢ trung hoc thé thong dap tng véi
Chuong trinh Gido duc phd thong hién hanh, ching
toi da ghi nhan mot s6 két qua nhu sau:

a. Mitc dg sir dung phuong phdp nghién citu khoa hoc
trong day hoc

Két qua diéu tra & Hinh 1 cho thdy, gido vién st
dung phuong phap nghién cttu khoa hoc trong qua
trinh day hoc & muc do “Thinh thodng” chiém ti 1¢
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cao nhét (64.9%). Muc do sit dung “Thuong xuyén”
chi chiém 12.6%, trong khi d6 mtc d6 “Hiém khi”
chiém 21.6%. DPiéu nay cho thdy, gido vién da co y
thac van dung phuong phap nghién cttu khoa hoc
trong day hoc, tuy nhién ti 1¢ stt dung van chua cao.

b. Mutc dg kho khain trong qud trinh thyc hién cdc budc
cua quy trinh nghién citu khoa hoc

Két qua diéu tra & Hinh 2 cho thdy, da s6 gido
vién gdp kho khin trong budc huéng dan cho hoc
sinh thyc nghiém (72.1%). Mot s6 budc con lai ciing
gdp mot vai trd ngai, tuy nhién chiém ti 1é thap. Cu
thé, budc xac dinh nhiém vu nghién cttu (12.6%), néu
gia thuyét khoa hoc (9.9%) va nghién ctru 1i thuyét
(3.2%). Diéu nay cho thdy, van dé thuc nghiém ¢ nha
trudng can duoc quan tam va dau tu nhiéu trong qua
trinh day hoc.

c. Mikc dg su dung khong gian 16p hoc cho qua trinh
nghién ciru khoa hoc

Két qua diéu tra ¢ Hinh 3 cho thdy, gido vién
str dung phong hoc dé lam khong gian nghién ctu
khoa hoc véi mutc do “thinh thoang” chiém khé cao
(64.0%). Trong khi d6, mac do “thuong xuyén” rat
thdp (10.8%) va murc o “hi€m khi” chiém ti1¢ khong
cao (19.8%). Diéu nay cho thay, gido vién da c6 dinh
hudng vé mot khong gian hop 1i hon phong hoc cho
viéc van dung phuong phép nghién cttu khoa hoc.

d. Mitc dj sur dung khong gian phong thi nghiém cho
qud trinh nghién citu khoa hoc
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Hinh 5: Mitc d§ t 1¢ chu dong vin dung phuong phdp
nghién ciru khoa hoc trong day hoc

Két qua diéu tra & Hinh 4 cho thdy, gido vién st
dung phong thi nghiém & mutc do “Thinh thodng”
rat cao (66.7%). Trong khi d6, & mac do “Thuong
xuyén” van chua cao (14.4%). Tuy nhién, muc do
“hiém khi” tuong d6i khong qué cao. Nhu vay, giao
vién da c6 su uu tién cho viéc lua chon phong thi
nghiém lam khong gian dé t6 chtic nghién ctru khoa
hoc cho hoc sinh.

e. Mitc dg t11¢ chu dong vin dung phuong phdp nghién
cttu khoa hoc trong day hoc

Két qua diéu tra 6 Hinh 5 cho thdy, muac d6 giao
vién cha dong chon chu dé chiém ti 1é cao (56.8%).
Con lai la hinh thirc “Thuc hién theo sach giao khoa”
¢ muc thap (7.2%). Ngoai ra, gido vién chu dong
“T& chtic nghién ctu khoa hoc ngoai gio 1én 16p” va
“Giao nhiém vu cho hoc sinh thuc hién & nha” dat
muc tuong do6i. Nhu vay, gido vién da c6 tinh cha



dong rét cao trong viéc lya chon noi dung dé té chuc
day hoc bang phuong phép nghién ctru khoa hoc
mot cach pht hop.

Tém lai, két qua diéu tra buéc dau xac dinh ring,
gido vién da van dung phuong phap nghién ctu
khoa hoc trong day hoc Sinh hoc véi tinh cht dong
cao trong viéc lya chon chu dé dé trién khai nghién
ctru. Bén canh viéc t6 chac cho hoc sinh thuc hién
nghién ctru trong khong gian 16p hoc, gido vién con
hudéng dén mot khong gian c6 tinh chuyén nghiép
hon nhu phong thi nghiém hay mdt mo6 hinh khac
nhdm dép tng t6t cho qud trinh nghién ctu khoa
hoc ctia hoc sinh. Ngoai ra, viéc huong dan cho hoc
sinh trién khai thuc nghiém la van dé chiém ti 1¢ cao
vé muc do kho khian ma gido vién gdp phai. Diéu
nay budc dau phan anh sy quan tam va tran trd cta
gido vién trong viéc ddu tu vao day hoc theo con
duong ti€p can nghién ctru khoa hoc.

3.2.2. Mgt s6 dé xudt cia gido vién trong vigc vin
dung phuwong phdp nghién ciru khoa hoc vio day hoc Sinh
hoc 6 truomg trung hoc phd thong

Bén canh két qua cua céc van dé diéu tra da néu

Trinh Dong Thr

trén, chang toi con ghi nhan thém nhiéu y kién phan
héi tur phia gido vién, tap trung chu yéu vao céc
nhém ¥ kién chinh, duoc thé hién trong Bang 1.

Két qua ¢ Bang 1 ghi nhan nhing khoé khan nhat
dinh trong viéc trién khai van dung phuong phép
nghién ctu khoa hoc trong day hoc. C6 kha nhiéu
van dé gido vién con ban khodn, d6 la: Kién thic
noi dung cda chu dé c6 thé van dung phuong phap
nghién ctu khoa hoc con han ch€ (81.0% gido vién
déng y); Noi dung kién thtc ndng tinh li thuyét nén
kho tién hanh thuc nghiém (71.1% gido vién dong y);
Thoi gian (1 ti€t hoc) lam trd ngai cho viéc trién khai
nghién ctu (75.2% gido vién dﬁng y); Gido vién chua
dugc tap huan va bdi dudng kién thic vé phuong
phép nghién cttu khoa hoc (64.5% gido vién dong
¥). Ngoai ra, gido vién con ban khodn vé viéc van
dung dé ra dé thi (66.9%). Bén canh d6, mot s yéu
t6 khach quan gay nén rao can vé mit tam li nhu: Co
s& vat chat chua dap tmg du nhu cau dé trién khai
thuc nghiém (52.9%); Hoc sinh chua quen tiép can
v6i phuong phap nghién ctu khoa hoc nén tré ngai
trong viéc hop tac véi gido vién (56.2%)... Ngoai ra,
mot s6 gido vién con dé xudt nhiing ¥ kién mang tinh

Bang 1: Y kién ciia gido vién trong day hoc Sinh hoc biang phuong phip nghién citu khoa hoc

STT Y kién ctia gido vién trong day hoc Sinh hoc bing phuong phap nghién cau

Y kién ctia gido vién

khoa hoc
Khong dong y
Tile S6 Tile
(%) luong (%)
1 Kién thtc noi dung ctia chti dé c6 thé van dung phuong phap nghién ctu 98 810 23 19.0
khoa hoc con han ché.
2 Noi dung kién thtc ndng tinh li thuyét nén kho tién hanh thuc nghiém. 86 711 35 28.9
3 Thoi gian (1 tiét hoc) lam trd ngai cho viéc trién khai nghién ctu. 91 752 30 248
4 Giéo vién chua duge tap huén va bdi dudng kién thic vé phuong phap 78 645 43 355
nghién ctru khoa hoc.
5 Kho van dung duge vao ndi dung ra dé thi. 81 66.9 40 33.1
6 Co s6 vat chat chua dap tng dd nhu cAu dé trién khai thuc nghiém. 64 529 57 47.1
7 Hoc sinh chua quen tiép can v6i phuong phap nghién cttu khoa hoc nén tré 68 56.2 53 43.8
ngai trong viéc hop tac voi gido vién.
8 Day hoc con mang tinh hinh thtc va d6i pho voi Chuong trinh Gido duc phé 59 488 62 51.2
thong hién hanh.
9 Kho ap dung d6i v6i hoc sinh ¢6 trinh d6 hoc luc khong dong déu. 54 446 67 55.4
10 Gido vién con lo léng va e ngai khi van dung phuong phap méi vao day hoc. 68 56.2 53 43.8
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ca nhan. Du khong tap trung nhiéu dé c6 thé théng
ké, nhung d6 cling la nhing tran trd xac dang tu
thuc tién day hoc ma chiing t6i ghi nhan lai nhu sau:

- Can c0 tai lieu huéng dan nghién ctru khoa hoc
dé gido vién thuc hién.

- CAn nhan rong thém vé quy mo va hinh thtc t6
chtc d6i véi cac dot thi khoa hoc ki thuat danh cho
céc cap hoc va bac hoc.

- Can c6 thém nhiéu dé tai nghién ctu ging lién
v6i thuc tién day hoc ¢ phd thong véi cac bude hudng
dan ngdn gon dé gido vién va hoc sinh d& dang tham
khaéo.

- Can 4p dung cac thiét bj khoa hoc cong nghé
hién dai dé hé tro qua trinh nghién cttu khoa hoc.

- Long ghép nghién cttu vao noi dung bai hoc,
thay d6i hinh thac kiém tra va giao nhiém vu cho
hoc sinh tu nghién ctu.

- Nha truong can tao diéu kién tét hon vé thoi
gian, kinh phi, co sd vat chat dé gido vién va hoc sinh
c6 thé dau tu vao viéc nghién ctru khoa hoc.

- Can 16ng ghép thém nhiéu chu dé nghién ctru
vao chuong trinh hoc dé hoc sinh ¢6 nhiéu co hoi
tham gia nghién cau.

- Can trang bi phong hoc b mon, thiét bi day hoc,
vuon truong mot cach dong bo va day du.

- S& Gido duc va Dao tao nén phoi hgp véi cac
S8, Phong, Ban lién quan dé hd tro nghién ctu khoa
hoc cho céc truong hoc. Dé{y manh xa hoi hoa trong
truong hoc nhdm thu hat hoc sinh tham gia nghién
ctru khoa hoc.

- Nén phat hanh nhiing cudn sach ghi lai cac dé

tai nghién cttu khoa hoc ctia hoc sinh va luu git
trong thu vién nha truong.

- Céc cédp lanh dao can quan tam c6 van ban quy
dinh cu thé cho cac truong trich ngan sach phuc vu
nghién ctu khoa hoc hgp i, tranh co ché xin cho.

- Can t6 chiic thém cac dot tap huan dé b6i dudng
cho gido vién ki ning huéng dan nghién ctu khoa
hoc cho hoc sinh.

Vo6i nhitng dé xudt nhu da néu trén, ching toi
thiét nghi can c6 sy dau tu nghién ctru dé thuc hién
mot cach c6 k& hoach va déng bo. Tuy nhién, dé thiét
thuc cho gido vién trong viéc tham khao va van dung
vao day hoc, cdn c6 nhiéu nghién cttu theo huéng cu
thé lam ngudn tu liéu cho gido vién tham khao.

3.3. H¢ thong ndi dung kién thirc trong Chuong
trinh Sinh hoc trung hoc phé thong cé thé van dung
day hoc bing phwong phdp nghién citu khoa hoc

Trén co so diéu tra thuc tién, bén canh nhing y
kién va dé xuat doi hoi su dau tu c6 tinh hé thong
v6i quy mo 16n, chung toi thiét nghi, trong pham vi
cta van dé nghién ctru sé tap trung giai quyét mot sé
dé xudt ma phén 16n gido vién con ban khodn (xem
Bang 1), d6 la cac van dé thudc nhom y kién 1 (Kién
thtic ndi dung cta cht dé c6 thé van dung phuong
phép nghién ctu khoa hoc con han ché) va nhém y
kién 2 (No6i dung kién thtc ndng tinh li thuyét nén
kho tién hanh thuc nghiém). Trén co sd nghién ctu
noi dung Chuong trinh Gido duc phé théng moén
Sinh hoc, chung t6i da hé théng céc kién thic noi
dung c6 thé van dung day hoc bang phuong phap
nghién cttu khoa hoc, kem theo hé théng thi nghiém
tuong tng duoc thé hién trong Bang 2.

Béng 2: H¢ théng ndi dung kién thitc tuong ting vdi cdc thi nghiém cd thé to chitc day hoc bang phuong phdp nghién

cttu khoa hoc

Noi dung kién thitc

Hé thong thi nghiém

SINH HOC TE BAO

Thanh phan hoa hoc cta t€ bao

- Cac nguyeén t6 hod hoc trong t& bao
- Nudc trong té bao
- Cac phan ttr sinh hoc trong t& bao

1. Thi nghiém nhan biét protein.
2. Thi nghiém nhén biét lipid.
3. Thi nghiém nhan biét tinh bot.

- Su van chuyén cac chat qua mang sinh chat
+ Van chuyén thu dong

+ Van chuyén cha dong

+ Nhéap, xuat bao

- Enzyme

4. Thi nghiém co va phan co nguyén sinh.

5. Thi nghiém tinh th&m c6 chon lgc ciia mang sinh chat t&€ bao song.
6. Thi nghi¢m tham thau & “t€ bao qua tring”.

7. Thi nghiém anh hudng cta nhiét do dén hoat tinh ctia enzyme.
8. Thi nghiém anh hudng cta pH dén hoat tinh cta enzyme.

9. Thi nghiém kiém tra hoat tinh thuy phan tinh bot ctia amylase.
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Heé thong thi nghiém

SINH HOC VI SINH VAT VA VIRUS

Vi sinh vat

- Khai niém va cadc nhém vi sinh vat

10. Thi nghiém lén men lactic.
11. Thi nghiém lén men etylic.

- Cac phuong phédp nghién cttu vi sinh vat

- Thyc hién dugc dur &n hogc dé tai tim hiéu vé cac sdn pham cong
nghé vi sinh vat. Lam dugc tap san cac bai viét, tranh anh vé cong
nghé vi sinh vat.

- Lam duoc mot s6 san phéim lén men tir vi sinh vat (stta chua, dua
chua, bdnh mj, ...).

SINH HOC CO THE

Trao d6i chat va chuyén hoa ning lugng & thuc vat

- Trao d6i nudc va khoang & thuc vat
+ Vai tro ctia nudc

+ Sy hap thu nudc va khoang & ré

+ Sy van chuyén cac chat trong cay

12. Thi nghiém vai trd ctia nudc ddi véi su phét trién cta cay.

13. Thi nghiém &p suét ré.

14. Thi nghiém hap thu nuée va khoang & t& bao long hut cda ré.
15. Thi nghiém qua4 trinh van chuyén nudc trong than.

- Su thoat hoi nuéce & 1a

- Vai tro ctia cac nguyén t& khoang

- Cac nhan t6 anh hudng dén trao déi nudc va
dinh dudng khoéng ¢ thuc vat va tng dung

16. Thi nghiém quad trinh thoat hoi nuéc cta 14 trong cac diéu kién
khéc nhau.

17. Thi nghiém vai tro ctia phan bén d6i véi su phét trién ctia cay.
18. Thi nghiém tréng cay & cac moi trudng khac nhau.

Quang hop 6 thuc vat

Khai quat vé quang hop & thuc vat
- Khai niém quang hop
- Heé séc t6 quang hop

19. Thi nghiém cdy xanh thai oxygen ngoai anh sang.

20. Thi nghiém cay xanh tong hop tinh bot ngoai anh séng.

21. Thi nghiém nghién ctru dnh hudng cac budc séng dnh sdng khac
nhau dén hiéu sudt quang hop.

- Cac giai doan cta qué trinh quang hop

- Cac nhan t6 anh hudng dén quang hop 6 thuc
vat

- Quang hgp va ning suét cay trong.

22. Thi nghiém nghién cttu anh hudng ctia 4nh sang dén quang hop.
23. Thi nghiém nghién cttu anh hudng cua CO, dén quang hop.
24. Thi nghiém nghién cttu anh hudng cta nhiét dé dén quang hop.

Ho6 hap 6 thuc vat

- Khai niém
- Vai tro ctua ho hap
- Cac nhan t6 anh hudng dén ho hap & thuc vat

25. Thi nghiém nghién cttu ho hdp ¢ hat ndy mam.
26. Thi nghiém nghién cttu anh hudng cta nhiét d6 dén qua trinh
ho hap & thuc vat.

Cam tng 6 thuc vat

- Khai niém, vai tro cia cam tng
- Bic diém va co ché cdm tng
- Cac hinh thtc biéu hién

27. Thi nghiém vé tinh huéng sédng ctia thyc vat.
28. Thi nghiém vé tinh huéng trong luc ctia thuc vat.

3.4. Vi du minh hoa
3.4.1. Quy trinh nghién citu khoa hoc

Theo Trinh Bong Thu, Hoang Xuan Thao, Phiing
Thi Bich Hoa, Nguyén Thi Nha Trang (2024), quy

trinh nghién ctru khoa hoc géom 06 budc nhu sau

(Trinh Bong Thu & nnk, 2024, tr 55-56): Budce 1. Xac
dinh van dé nghién cttu; Budc 2. Xay dung gia thuyét
khoa hoc; Budc 3. Lap k€ hoach va thyc hién k&
hoach; Buéc 4. Thuc nghiém dé kiém tra gia thuyét
khoa hoc; Buéc 5. Phan tich dit liéu tir thuc nghiém;
Budc 6. Cong bd két qua nghién ctru.
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3.4.2. Vi dy minh hoa

Theo két qua diéu tra thuc tién, phan lon gido
vién gdp trd ngai ¢ budc 4 (xem Hinh 2) cta quy
trinh nghién cttu khoa hoc. Sau day la vi du minh
hoa buéc 4 cta quy trinh nghién cttu khoa hoc khi
day hoc noi dung “Heé sic t6 quang hop” thuoc bai
“Quang hop 6 thuc vat” cta chu dé 1 (Trao d6i chat
va chuyén hod ning lugng & sinh vat), phan Sinh hoc
co thé - Sinh hoc 11 (B6 Canh Diéu).

Budc 4: Thuc nghiém dé kiém tra gia thuyét khoa
hoc

Cén ct vao yéu cau can dat d6i voi nodi dung kién
thitc “Heé sic t6 quang hop” (Trinh bay duoc vai tro
clia sic t6 trong viéc hap thu nang lugng anh sang).
Thi nghiém duogc lya chon, do la:

Thi nghiém nghién ctru dnh hudng cta céc budc
song anh sang dén hiéu sudt quang hop

- Nguyeén liéu, dung cu va héa chat: Ong nghiém,
cOc thuy tinh, 6ng dong (dung tich 10-25 ml), bang
keo, déng ho, cay thuy sinh (Elodea), gidy bong kinh
mau do, vang, xanh, tim, dén ban c¢6 guong phan xa,
bong den 100W, dung dich NaHCO, 0,25%.

- Tién hanh thi nghiém:

+ Chuan bi gidy bong kinh c6 6 mau sic khac
nhau (do, tim, vang, xanh luc, cam va xanh lam), sau
do6 lan luot dan ting mau xung quanh 6ng nghiém,
cd dinh giay bong vao dng nghiém béng bang keo va
cit b6t phan giay thira (xem Hinh 6).

+ Chon céc canh cay Elodea xanh t6t, sau do dit
1an lugt vao 4-5 dng nghiém. Mot trong s6 cac 6ng
nghiém khong chtra Elodea, chi d6 nuédc c6 ciing thé
tich vao bén trong. Thém khoang 5 ml dung dich
NaHCO, 0,25% vao mdi 6ng nghiém dé bd sung
ngudn cung cap carbon dioxide. Dé cac 6ng nghiém
6 dinh trong vai phat, sau d6 bt dau theo dai dién
bién.

Sau1l gio

Sau 1 ngay Sau 5 ngay
(Nguon: https;/fwww.youtube.com/watch?v=8z]rU0nVvDk)
Hinh 6: Thi nghiém nghién ciru anh huong cac budc song
danh siang khic nhau dén hiu sudt quang hop

- Xac dinh cac bién s6 cta thi nghiém:

+ Bién doc lap: Khoang cach tir nguén sang dén
ong nghiém/Cuong d¢ anh sang.
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+ Bién phu thudc: S6 lugng bong bong tao ra
trong cung mot don vi thoi gian.

+ Céc bién s6 kiém soat: Néng do dung dich
NaHCO,, nhiét do.

- BO tri thi nghiém va phan tich két qua:

Trén co so xac dinh céc bién s6 doc lap va bién
s6 phu thudc can duoc nghién ctu cua thi nghiém,
do la:

+ Bién s6 doc lap: Mau sic cta anh sang chiéu lén
cdy thay sinh, dugc tao ra b:iing cach st dung céc bo
loc gidy bong kinh mau do, tim, vang, xanh luc, cam
va xanh lam; Céc loai énh sang tuong tng c6 tan sd
khéc nhau (anh sdng do, anh sang vang, anh sang
xanh luc va anh sang tim).

+ Bién s6 phu thudc: S6 lugng bong bong khi
duoc tao thanh tir cay thay sinh dudi anh sang tuong
tmg ctia cac mau sic khac nhau.

Thi nghiém duoc bo tri nhu sau:

+ D4t cac ong nghiém dudi &nh ndng mit troi sao
cho mdi 6ng nhan dugce lugng 4nh séng nhu nhau.

+ Pém s6 bong bong xuat hién tir dau céc canh
cay thuy sinh trong thoi gian mét phat. Tién hanh
dém s6 bong boéng trung binh tao ra trong 1 phuat,
14p lai khoang 5 1an va ghi két qua. C6 thé 14p lai thi
nghiém v6i cac khoang cach khac nhau so véi nguén
sang. Tién hanh dé€m s6 bong bong khi tao thanh
duéi anh séng c6 cdc mau séc khac nhau, bing cach
thay ddi mau sic ctia 4nh sang (bién s6 doc lap), c6
thé quan sét su thay déi vé s6 lugng bong bong (bién
s6 phu thu¢c). T d6, tinh gié tri trung binh cua d
liéu va ghi lai két qua sau mdi khoang thoi gian quan
sat (10 phat) nhat dinh.

Dé kiém tra gia thuyét khoa hoc, ta can phai tién
hanh bg tri thi nghiém dé nghién ctu. Trong giai
doan nay, can xéac dinh r6 bién s6 phu thudc nao can
duoc nghién ctu dudi tac dong cua bién s6 khong
phu thudc. Piéu quan trong 1a can khong ché cac
bién s6 khong phu thudc sao cho khong lam anh
hudng hay tac dong thdp nhat dén mitc c6 thé vao
két qua nghién ctu.

4, Két luan

Qua trinh diéu tra thuc tién day hoc Sinh hoc
o trung hoc ph6 thong da ghi nhan viéc van dung
phuong phép nghién cttu khoa nhu la moét huéng
ti€p can dugc gido vién quan tam va da trién khai
thuc hién trong day hoc. Thong qua thuc tién day
hoc, gido vién da bay té nhiéu tran trd va dua ra céc
dé xudt rat dang tran trong. Trong pham vi nghién
cttu, buée dau chung t6i da danh gid thuc tién viéc



van dung phuong phap nghién ctru khoa hoc trong
day hoc, déng thoi dé xuat mot vai dinh huéng nhdm
gidi dap thdc méc cho gido vién trén co sé nhing dé
xudt thuc t€ va cac van dé kho khian ma ho gédp phai.
Hi vong rang, véi hé thong thi nghiém va phan minh
hoa buéc thuc nghiém trong day hoc noi dung “Hé
séc t6 quang hop” sé 1a goi y thiét thuc danh cho gido

Tai liéu tham khao

Alison ]. Sammel. (2014). Science as a Human
Endeavour: Outlining Scientific Literacy and
Rethinking Why We Teach Science. Vol.5 No.10,
June 2014. DOI: 10.4236/ce.2014.510098.

B¢ Gido duc va Bao tao. (26/12/2018). Chuwrong trinh Gido
duc phd’ thong mén Sinh hoc. Ban hanh kem theo
Thong tu s6 32/2018/TT-BGDDT.

Cohen, L., Manion, L., & Morrison, K. (2016). Teacher
Professional Development in Outdoor and Open
Learning Environments: A Research Based Model.
Creative Education, Vol.7 No.10, Research Methods
in Education (7th ed.). http://dx.doi.org/10.4236/
ce.2016.710144.

Guy R. McPherson. (2001). Teaching & Learning
the Scientific Method. The American Biology
Teacher, Volume 63, Issue 4: 242-245. https://doi.
org/10.2307/4451093.

Huynh Thi Thiiy Diém, Nguyén Ky Tudn Son. (2021).
Thuc trang nghién cttu bai hoc va nghién ctu
khoa hoc ctia gido vién trung hoc pho thong tai
Thanh phd Can Tho. Tap chi Khoa hoc, Trieong Dai
hoc Ciin Tho, 57(2C), 184-194.

[Ibilge DOKME, Semra BENZER. (2020). Special Topics
in Science Education Research. Printing press
Songag Bisac. Code EDU037000. https://files.eric.
ed.gov/fulltext/ED606084.pdf.

Khuu Phuong Yén Anh. (2024). Phat trién nang luc
nghién cttu khoa hoc cho hoc sinh trung hoc phd
thong trong day hoc phan Vi sinh vat va virus -
sinh hoc 16p 10. Tap chi Thiét bi Gido duc, 314, tr.41-
43. https://vjol.info.vn/index.php/tctbgd.

Lamanauskas V. (2007). Science Education as a Core
Component of Educatedness. Problems of Education
in the 21st Century (Science Education in a Changing
Society), Vol. 1, p. 5-6.

Louis Cohen, Lawrence Manion and Keith Morrison.
(2011).  Research Methods in Education. First
published 2007 by Routledge, 2 Park Square,
Milton Park, Abingdon, Oxon OX14 4RN, Eighth
Edition.

Mai Sy Tuédn (Téng chu bién) - Dinh Quang Béo (Chu
bién). (2024), Sinh hoc 11, NXB Dai hoc Sv pham,
Ha Noi.

Trinh Dong Thr

vién trong viéc lya chon thi nghiém néi riéng va t6
chttc day hoc Sinh hoc bang phuong phap nghién
ctru khoa hoc néi chung & trung hoc phé thong hién
nay. Day cling la co s& dé gido vién tiép tuc trién
khai phuong phap nghién cttu khoa hoc trong day
hoc d6i v6i nhiéu ndi dung khéac cda cac chu dé
trong Chuong trinh Gido duc pho thong hién hanh.

Nguyén Minh Anh Tuan. (2023). Thuc trang trién khai
hudng dan hoc sinh nghién cttu khoa hoc ki thuat
tai cac treong trung hoc pho thong trén dia ban
tinh Tuyén Quang. Tap chi Gido duc, 23(17), tr.18-
25. https://tcgd.tapchigiaoduc.edu.vn/index.php/
tapchi/article/view/941.

Nguyén Phan Ngoc Anh. (2023). Thuc trang phét trién
nang lwc nghién cttu khoa hoc cho hoc sinh cac
truong trung hoc phd théng Quan Cau Gidy,
thanh ph6é Ha Noi. Tap chi Thiét bi Gido duc, 7,
tr.110-112.

Noel P. Gurwick, Marianne E. Krasny. (2001). Enhancing
Student Understanding of Environmental Sciences
Research. The American Biology Teacher (2001) 63
(4): 236-241. https://doi.org/10.2307/4451092.

Richard J. Shavelson, Lisa Towne. (2002). Scientific
Research in Education. National Research Council,
Division of Behavioral and Social Sciences and
Education, Center for Education, Committee on
Scientific Principles for Education Research.

Ronald D. Anderson. (2017). Reforming Science
Teaching: What Research Says About Inquiry.
Journal of Science Teacher Education Journal of Science
Teacher Education, Volume 13, 2002 - Issue 1. https://
doi.org/10.1023/A:1015171124982.

Thomas R. Cech. (2003). Rebalancing Teaching and
Research. Journal of Science Vol 299, Issue 5604, p.
165. DOI: 10.1126/science.299.5604.165.

Trinh Béng Thu, Hoang Xuan Thao, Phung Thi Bich
Hoa, Nguyén Thi Nha Trang. (2024). Vin dung quy
trinh nghién citu khoa hoc trong day hoc chii dé “Sinh
hoc vi sinh vit”, Sinh hoc 10. Bao céo khoa hoc vé
Nghién cttu va Giang day Sinh hoc ¢ Viét Nam
- Hoi Nghi Khoa hoc Qudc gia lan tht 6. DOLI:
10.15625/vap.2024.00.

Trinh Dong Thu, Hoang Khanh Linh, Ton N@ Kim Chi,
Nguyén Thi Loc, Trwong Cong Hoi, Huynh Viét
Thuén, Duong Thi Yén Hé“mg. (2024). Van dung
phuong phap nghién cttu khoa hoc trong day hoc
ndi dung “Quang hop ¢ thuc vat”, Khoa hoc Tuw
nhién 7, Tap chi Khoa hoc Gido duc Viét Nam, Vol.
20, No. 12.

https://doi.org/10.15625/2615-8957/12510708 63



