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XAY DUNG VA TRIEN KHAI PANH GIA BAI THIi NGHIEM AO
“PINH LUQNG CHLOROPHYLL BANG PHUONG PHAP QUANG PHO”
TAI TRUONG PAI HQC NHA TRANG

Vin Hong Cam?, Khic Thi Ant, Nguy@n Tan Phat? va Poan Vii Thinh?
Vign Cong nghé Sinh hoc & Méi triong, Truong Pai hoc Nha Trang
2Khoa Cong nghé Théng tin, Truong Pai hoc Nha Trang

Tom tit. Nghién ctu tap trung vao xay dung, trién khai va danh gia viéc st dung
bai thi nghiém sinh hoc 40 “Pinh lwong chlorophyll bang phwong phap quang pho”
S0 V&i phuong phap gido duc truyén thong (thyc hién tai phong thuc hanh véi day
du cac trang thiét bi, vat dung va quy trinh cu thé). Cac mé hinh 2D va 3D cua thiét
bi - vat dung trong bai hoc duoc thiét ké dwa trén cac céng cu d6 hoa (Blender,
Adobe lllustrator). Cac chuyén dong, thao tac va tinh huéng cua bai thi nghiém ao
(virtual experiment - VE) dugc mo phong bang phan mém Unity. Bai VE dya trén
nén tang e-learning duoc trién khai trong sinh vién véi 2 nhém khac nhau: nhém 1
dugc trai nghiém VE trudce gio hoc thuc hanh va nhém 2 thuc hién bai thi nghiém
khi chua trai nghiém VE. Két qua trién khai trong sinh vién cho thay nhém 1 c6
diém kiém tra trung binh cao hon trong viéc hiéu khai niém, dinh nghia, cac budc
ctia bai thi nghiém ciing nhu cac luu ¥ sir dung thiét bj trong phong thi nghiém so véi
nhém 2 (p < 0,05). Céc sinh vién ¢ nhom 1 ciing tu tin hon trong viéc thuc hién cac
ki niang vé quy trinh khoa hoc ciing nhu c6 kha ning tiép thu kién thic tai phong
thi nghi¢m cao hon Nhom 2 (p < 0,05). C&c sinh vién & nhom 1 danh gia cao cac
tiéu chi v& loi ich caa VE trong viéc ghi nhd khai niém, cac budc cua bai thi
nghiém, gitp nhan ra cac 16i sai thuong gap trong qua trinh thi nghiém (p < 0,05).
Tuy vay, VE van khong thé thay thé bai thi nghiém sinh hoc “that” trong viéc nang
cao ki ning thao tac cua ngudi hoc. Két qua nghién ciru cho thiy VE cd thé tro
thanh mot cong cu manh dé phéi hop véi phuong phap gido duc truyén thong trong
viéc dao tao sinh vién cac ki nang phong thi nghiém sinh hoc.

Tir khoa: dinh lugng chlorophyll, quang phd, thi nghiém sinh hoc o.

1. Mé dau

Céc bai thi nghiém mo phong (Simulation experiment — SE), cac bai thuc hanh ao,
thi nghiém ao (Virtual experiment — VE) va phong thi nghiém ao (Virtual laboratory —
VL) da duoc thiét ke, xay dung va dua vao hoat dong nhu mét hinh thirc bo trg cho cac
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hoat dong thi nghiém hozc ngay ca i thuyét tai cac truong phd théng va Pai hoc khép
noi trén thé gisi [1-4].

Phat trién cac chuwong trinh md phong di c6 mét lich sir lau dai va da dang trong
nhiéu linh virc khéc nhau bao gém quén su, hang khong, chim soc sic khoe va gido duc.
Ban dau, cac mo phong va cac chuong trinh game chién tranh duoc phét trién trén céc
hé thdng may vi tinh 16n va duoc thiét ké dac biét phuc vu nganh quan sy véi cac bai
thuc hanh mo phong bay. Nam 1977, phién ban dau tién caa VL duoc gisi thiéu, mang
tén Phong thi nghiém sinh 1i hoc a0. Tai thoi diém nay, trong tdm chinh 1 sy phat trién
mo phong cac diéu kién tién quyét vé cong nghé trong nghién ctu sinh Ii hoc trong thé
ki 19. Nam 1998, sau mot loat sira doi, cac khai niém vé VE, VL di duoc tao ra va si
dung cho dén nay. Nam 1999, cac nghién ctu vé SE, VE va VL di duoc mé rong tir
sinh 1i hoc sang khoa hoc su séng néi chung [5].

Khoéng nhu khi thuc hanh truc tiép, VE khong yéu cau bat ki dung cu va thiét bi
phtc tap cu thé nao ngoai chuong trinh m6 phong va mét may tinh hodc mét di¢n thoai
théng minh c6 két néi Internet. Didu hay, giup sinh vién c6 thé thuc hanh nhiéu lan tai
VL. Bong thoi, khong gian 4o c6 thé hd tro ngudi hoc va ngudi day vé mat thoi gian doi
Vi céc bai thi nghiém dai, khd hoac cdc nhdm hoc dong; tir d6 giup nguoi hoc ghi nho
dugc céc Ii thuyét caa bai thyc hanh tét hon va tiép can bai thyc hanh dé dang hon truéc
khi dén phong thi nghiém [1, 2, 6]. Ngoai ra, mot sb nghién ctu cho thay rang viéc xay
dung cac bai thi nghiém trén cac h¢ thdng 40 c6 tinh tuong tac cao nham giup nguoi hoc
nam viing i thuyét, ting cuong ki nang thi nghiém va giai quyét cac su c6 ki thuat phat
sinh trong qua trinh sir dung may moc, gitp sinh vién tich lay kinh nghiém van hanh
thiét bi truc khi bat dau thi nghiém van hanh may that. Két qua xay dung va tng dung
cac bai VE trong sinh vién nhu bai “Van hanh may tién va may phay CNC” dung cho
sinh vién nganh co khi (Nguyén Vin Tuong, 2012) hoic bai 40 “Ki thuat Western Blot
trong chan doan bénh” (Polly va ctv, 2014) déu cho thay viéc hoc cac bai VE trude khi
thi nghiém tai cac phong thi nghiém gilp ting cudng ki ning va giai quyét sy ¢b, nguoi
hoc dé dang nhan dang va phan tich van dé; dic biét d6i vai cac bai thi nghiém c6 thoi
gian thi nghiém 1au va két qua thuong khé dat nhu Ii thuyét mong doi [7, 8].

Viéc ung dung cac chuong trinh m6 phong, thi nghiém ao vao giao trinh giang day
1a xu huéng méi cua nén gi4o duc hién nay dang tiép can véi chuyén doi s6. Tuy vay,
da phan cac chuong trinh mé phong hién nay chi duoc xay dung boi céc té chirc nuéc
ngoai va chi mot sé it trong d6 co hd trg ngdn ngir Tiéng Viét. Piéu nay gian tiép gay
kho khan cho ngudi hoc tiép can cac bai VE dic biét 1a cac bai c6 noi dung dai va khé.

Mot s lgi ich caa viée sinh vién duoc tiép can vai cac bai thi nghiém ao bao gom:
(i) nguoi hoc ¢6 thé truy cap tic thi (bat ctr khi nao va noi nao c6 két ndi internet) ;
(i) nguoi hoc dugc phan hdi tac thi (hé thdng bao 16i khi nguoi thuc hién sai quy trinh,
c6 két qua & dang diém hoic gidy chiing nhan di hoan thanh bai hoc); (iii) thi nghiém
40 giai quyét van dé vé thoi gian, chi phi hoa chat va thiét bi ciing nhu viéc cd thé lap
lai thi nghiém nhiéu lan; (iv) nguoi hoc khong ¢ cam giac nham chan vi ¢é su twong
tac nhu trong mot trd choi nhap vai 1am nhiém vu néu bai thyc hanh duoc thiét ké tét.
Ngoai ra, wu diém cia cac bai thi nghiém ao dudi goc do cuia trudng hoc bao gom tinh
hiéu qua vé chi phi, loai bo cac lo ngai vé an toan sinh hoc. Nhiéu mo phong trong so
nay c6 lién quan dén céc van dé trong thé gigi thuc, chang han nhu liéu phap té bao géc
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dé diéu tri mu 16a, phan tich DNA dé giai quyét toi pham hoic xét nghiém cac bénh c6
kha ning 1y nhiém cao.

Cac cong trinh nghién ctru ng dung VE vao giang day tai Viét Nam hi¢n nay dang
tap trung vao bai thi nghiém & cap trung hoc phé thdng, chu yeu la giao vién sir dung
cac VE trinh chiéu va giai thich cho hoc sinh bao gém cac bai vé sinh hoc co thé, sinh
hoc té bao, va céc bai thi nghiém dinh tinh khéc (Trinh Pong Thu, 2020, 2021) [2, 6].
Céc nghién ctu vé viéc thiét ké va ang dung VE sinh hoc & cip béc dai hoc tai Viét Nam
noi chung con han ché.

Chlorophyll (di¢p luc t6) 1a sac to quang hgp mau Xxanh 1a cay ¢ ¢ thuc vat, tao, vi
khuan lam. Chlorophyll duoc tng dung phd bién trong thuc phim va my pham. K1 thuat
tach chiét va dinh luong chlorophyll dugc st dung nhiéu trong céc nghién ciu vé quang
hop, sinh trudéng & thyc vat, va tao trong qua trinh nudi ciy; hoic trong cac khu vuc
bién, séng, hd. Cac nghién ctu vé tach chiét va dinh luong cac sic té quang hop & thuc
vit, tao cho dén nay van duoc tién hanh trén cac ddi tugng khac nhau [9, 10]. “Tach
chiét va dinh luong chlorophyll” ciing 1a bai thi nghiém & cac truong dai hoc, phd bién
trong cd&c mon hoc Thuc hanh sinh li thuc vat, Hda sinh. Bai thi nghiém “Dinh lugng
chlorophyll bang phuong phap quang phd” duoc trién khai trong hoc phan Thuc hanh
Sinh i thuc vat ¢ bac dai hoc, danh cho sinh vién nganh Céng nghé Sinh hoc tai Truong
Dbai hoc Nha Trang.

Nghién ctu nay tap trung vao xay dung bai thi nghiém mo phéng “Dinh lugng
chlorophyll bang phuong phap do quang ph”’ va trién khai sir dung trong sinh vién va
danh gia hiéu qua giang day céc hoc phan thi nghiém & cip bac dai hoc thong qua
phuong phap giang day c6 va khong co su két hop véi 16p hoc a0. Vi thuc té hién nay,
& nhiéu co so gi4o duc khdi ki thuat, mot nhém thi nghiém thuong c6 s6 sinh vién dao
dong 15 - 20 sinh vién, viéc mdi nguoi hoc déu duoc thao tac cac thiét bi gan nhu
khong thé thuc hién. Két qua nghién ctiu tao duoc hoc lidu s6 hd tro ngudi hoc trong
viéc sir dung céc thiét bi cong nghé cao nhu may li tim, may do quang phd va quy trinh
cua bai thi nghiém. Ngoai ra, nghién ctru ciing 1a tién dé& dé xay dung céc bai thi nghiém
s6 khac, cd thé gilp gi4o vién va sinh vién thich tng véi cac tinh hudng nhu thoi ki dich
bénh ma khong thé theo hoc tryc tiép tai cac phong thi nghiém nhu trong nhitng nam
vua qua.

2. N9i dung nghién céu
2.1. Cac dinh nghia vé thi nghiém ao

- Thi nghiém 1a phuong phap nghién ciru ddi tuong va hién twong trong nhiing diéu
kién nhan tao. Trong phac hé nhitng diéu kién tu nhién tac dong 1én co thé sinh vat,
ngudi nghién cau chi chon mot vai yéu té riéng biét dé nghién cau lan luot anh huong
cua ching. Thi nghiém 12 cau ndi gitra I thuyét va thuc té, 1a phuong tién gitp nguoi
hoc phét trién va rén luyén ki nang [1, 7].

- VE la tap hop céc tai nguyén s6 da phuong tién dudi hinh thie ddi tugng hoc tap
nhiam md phong céc hién twong vat li, hoa hoc, sinh hoc... xay ra trong ty nhién hay
trong phong thi nghiém. Noéi cach khac, thi nghiém ao la cac md phong duoc tao boi
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cong nghé may tinh, cé chira cac huéng dan, thi tuc, phuong phép phan tich dit lidu va
thuat toan trinh bay dir liéu cu thé [1, 6].

- VL ¢6 thé duoc dinh nghia 13 mot méi truong trec tuyén bao gom mot tap hop cac
thi nghiém mo phong va video cho phép nguoi hoc thuc hién cac bai thi nghiém ao va
co tiém ning hd tro, nang cao viéc hoc tap truc dién dua trén thyc té [3, 5]. Trong VL,
sinh vién s& c6 co hoi mac 18i véi it hau qua tiéu cuc nhat so vai phong thi nghiém thuc,
do do6 cai thién sy tu tin cua ho khi thuc hién cong viéc thuc té. Ngoai ra, phong thi
nghiém 4o c6 thé gilp sinh vién tién hanh cac thi nghiém ao kho thyuc hién trong phong
thi nghiém thyuc do thiéu thiét bi, vat liéu ton kém va/hoic tinh hudng nguy hiém. Hon
nita, trong phong thi nghiém 4o, ngudi hoc o thé quan sat cac biéu dién truc quan vé
cac hién tugng tu nhién, thu thap di liéu, dua ra du doan va viét cac gia thuyét, dé hoc
sinh tham gia tich cuc vao cac qua trinh nghién ctu khoa hoc [7].

2.2. Pbi twgng va phwong phap nghién ciru

2.2.1. Poi twong nghién ciru

- Phuong tién nghién ctu: Bai thuc hanh “Dinh lugng chlorophyll bang phuong
phap do quang ph6” nam trong chwong trinh mén Sinh Ii Thyc vat va cac thiét bi, dung
cu va hoa chét trong bai thuc hanh: can phan tich, may do UV-VIS, may li tam, micro-
pipet, cuvet.

- Béi twong nghién ciu: 100 sinh vién nganh Cong nghé Sinh hoc Truong Pai hoc
Nha Trang dugc chia thanh 2 nhom vai 2 phuong phap hoc tap khac nhau.

- Thoi gian nghién ctu: tir 01/2020 - 12/2022.
2.2.2. Phwong phap nghién ctru

- Phuong phap nghién ciu 1 thuyét: Nghién ciru cac bai béo cua céc tap chi khoa
hoc ¢6ng nghé, tap chi khoa hoc gido duc ciia mot s6 truong dai hoc Viét Nam va quéc
té vé cach thuc xay dung va trién khai cac bai thuc hanh ao [4, 11, 12] va lay y kién
nguoi hoc su dung thang Likert 5 mire do [13].

- Phuong phap thyc nghiém su pham: Trién khai thyc nghiém thiam do hiéu qua cua
viéc trién khai bai thyre hanh “Dinh luong chlorophyll bang phuong phap do quang pho”
tai Truong Pai hoc Nha Trang.

2.3. Xay dung bai thi nghiém 4o "Dinh lweng chlorophyll bang phwong phip do
quang pho"*

Céc budc xay dung bai thi nghiém ao “Dinh luong chlorophyll bang phuong phap
do quang phd” dugc tom tit theo nhu Hinh 1. Bai thi nghiém nham muc dich huéng dan
sinh vién cac ki nang trong viéc st dung céc vat dung thiét bi nhu cuvette, can phan
tich, may li tim, may do quang phd; xir If mau va tinh toan nham xac dinh ham luong
chlorophyll a,b va trong c4c mau 14 thi nghiém. Ngoai ra, bai hoc con cung cip cac khai
niém va dinh nghia, nguyén tic hoat dong cua may soi mau, may li tam.

2.3.1. Xay dung kich ban bai thi nghiém ao

Kich ban bai thi nghiém ao md phong cac budc cua qué trinh thi nghiém “binh
lugng chlorophyll bang phuong phap do quang phd” duoc xay dung bam sat vao tai liéu
huéng dan thyc hanh cia hoc phan va trong tm vao viéc md ta chi tiét b tri khu vuc
thi nghiém (hoa chat, vat dung, thiét bi) cling nhu cac buéc tién hanh thi nghiém.
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Bén canh d6, céc tinh hudng ngudi hoc thyc hién sai/thiéu thao téc, can sy phan hoi,
chinh sira, nhac nho cling dugc ghi ro.

Xay dung kich ban cho bai thi nghiém ao

A

’ Xay ‘dung thu vién da phuong tién
(Tao cdc doi tuwong bang Blender, Photoshop, video clips, audio file)

\

Nhung cac d6i tuong vao Game Engine (Unity)

v

Lién két dbi twong va gia 1ap bang ngdn ngit 1ap trinh C#

4

Xuat ban tng dung 1én WebGL (https://itch.io/dashboard)

v
Chay tng dung

v

Chinh stra/cap nhat néu c6

Hinh 1. So’ d6 khéi cdc budc xay deng bai thi nghiém do

2.3.2. Xay dung thw vién da phwong tién

- Céc khung hinh tinh vé céc thiét bi, dung cu, vat liéu, hda chat bang mé hinh 2D
(anh raster .jpg, .png), 3D duoc chuan bi va xay dung (Photoshop v20.0.6, Adobe
Illustrator, Blender v2.92) dé c6 thé md phong du cac budc cua kich ban thi nghiém.

- Xay dung video hudng din chi tiét cac cong doan, thao tac thi nghiém cua toan
bai thi nghiém.

- Tao tap tin &m thanh giong ndi gisi thiéu va huéng dan bai thi nghiém, dung cu,
thiét bi sir dung cong cu Al voice (https://fpt.ai/tts).
2.3.3. Xay dwng bai thi nghiém ao

C4c tai nguyén sé da phuong tién (hinh anh 2D, 3D, video clips, audio) dugc nhing
vao méi trudng game gia lap (Game engine) Unity Engine v2020.1.6; va dugc lién két
tao cac chuong trinh md phong bang ngdn ngi lap trinh C# (Microsoft Visual Studio
2019) (Hinh 2).

public class Btn_Micropette_Header : MonoBehaviour
public Animator Micropette_Header;
private int checkTrig = 0;
public void Play_MicroHeader()
{
if (checkTrig == 0)
{

checkTrig = 1;
Micropette_Header.SetTrigger("GanHeader");

}
}

Hinh 2. Mgt doan C# strip dung trong Unity nham md phéng hoat déng
cuia micropippet trong bai thi nghiém
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Bai thi nghiém ao bao gdm cac phan canh: man hinh tén bai thi nghiém va ding
nhap: ngudi hoc duoc yéu cau nhap théng tin bao gom ho va tén sinh vién; Ma s sinh
vién. Théng tin ding nhap duoc st dung dé cung cip chang chi cho nguoi hoc sau khi
hoan thanh day du cac yéu cau cua bai thi nghiém (Hinh 3).

Dien thong tin sinh vién I

Xin trén trong chic mimg ban
& s8'sinh vién: Gl s )
Ma 56 sinh vien: T Viin Vfeng Cam
m m HOAN THANH CHUONG TRINHMO PHONG ™0

o7/01/2022

Hinh 3. Man hinh ding nhdp tén va ma sé sinh vién khi vao lép hoc do (A);
Gidy chitng nhdn hoan thanh bai hoc tiwong g véi tén va ma sé sinh vién (B)

Menu gom 05 ndi dung: (1) Gidi thiéu tong quan; (2) Tom tat thi nghiém; (3) Vat liéu
va hoa chat; (4) Bai thi nghiém; va (5) Kiém tra kién thuc.

- Gigi thiéu tong quan: gisi thiéu vé muc dich va déi tuong cua bai thi nghiém.

- Tém tat thi nghiém: video huéng dan dwoc nhing vao phan canh gidp sinh vién
c6 cai nhin téng thé vé toan bai thi nghiém (Hinh 4).

- Vat liéu hoa chat 1a khu vuce dé ngudi hoc tim hiéu khai niém, céng dung cac vat
liéu va hoa chat duoc str dung trong thi nghiém (Hinh 5).

- Bai thi nghiém: khu vuc ma nguoi hoc ¢6 thé thuc hién cac twong tac 13 cac budc
mo phong caa bai thi nghiém. Nguoi hoc dugc tuong tac véi cac vat thé thdng qua cac
nat tuong tac, tir d6 giup ngudi hoc hiéu hon vé cac quy trinh thi nghiém thi nghiém.
Trong phan thi nghiém, cac vat thé duoc xay dung gan chat vai bai thi nghiém bao gom:
(i) S6 hudng dan thi nghiém: mé ta chi tiét cac budc/thao tac thi nghiém hoic str dung
thiét bi; (ii) Hinh anh 2D hodc 3D cua c4c dung cu, h6a chit va thiét bi caa bai thi
nghiém; Chi tiét hoa céc thao tac nhu hat hoa chat, st dung can phan tich, sir dung may
li tam, str dung mdy do quang pho; (iii) S6 béo cao két qua thi nghiém: sau khi can, do,
céc sb lieu can nhap vao so dé nguol hoc ¢6 thé tinh toan va kiém tra phép tinh caa minh.

- Kiém tra kién thirc: bao gdm céc cau tric nghiém dé kiém tra cac kién thuc duoc
cung cap tir bai thi nghiém ao. Két thdc phan kiém tra kién thirc, nguoi hoc duoc cap
gidy chiing nhan dang dién tir.

TOM TAT BAI THUC HANH

| i\ DINH LUQONG CHLOROPHYL

Lyl BANG PHUONG PHAP
PO QUANG PHO ‘

° "

\es? -

Hinh 4. Video clip dwoc nhung vao bai thi nghiém do
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(A) (B)
Hinh 5. Céc hinh dnh 2D, 3D cia céc vt thé (thiét bi, dung cu dwec xay dung
va dira vao bai thi nghiém do): Cic vat dung dwoc bé tri 6 phan vat liéu va héa chit (A);
Qua trinh thuc hién phan thi nghigm (B)

Tinh nang phan héi va twong tac cua phong thi nghiém do

Trong céc hoc phan thyc hanh tai phong thi nghiém, tinh tuong tac va phan hoi 1a
tinh ning cbt 18i trong viéc thiic day hoc tap tich cuc. Phan hoi ngay lap tuc 1a yéu tb
quan trong cho qua trinh hoc tap, dac biét 1a cac ki nang sir dung thiét bi hoic thao tac
thi nghiém [6] Trong bai thi nghi¢ém ao “Dinh luong chlorophyll bang phuong phap do
quang ph”’ ngudi hoc duge twong tac voi moi truong phong thi nghiém qua cac khai
niém, yéu cau doc s6 tay thi nghiém, yéu cau doc huéng dan sir dung céc thiét bi; kem
theo tinh ning nhu bao 15i khi thao tac sai hoic tinh toan két qua chua dat yéu ciu.
Péng thoi ngudi hoc ciing duoc kiém tra ngay kién thic théng qua cac cau hoi tric
nghiém. Ngoai ra, phong thi nghiém ao duoc thiét ké sao cho ngudi hoc can tham gia tat
ca cac hoat dong nham muc dich dam bao tiép thu kién thic thay vi nhap chudt vao
thang phan thi nghiém ma bo qua cac noi dung vé Ii thuyét cua bai thi nghiém, hoic bo
qua cac buac thi nghiém.

Khi thao tac vai céc thiét bi quan trong, tro 1 ao ludn twong tac nhac nhé nguoi hoc
“Xem sb hudng dan thi nghiém dé biét cac budc thuc hién”; “Doc ki huéng dan dé biét
cach st dung may”; “Nh¢ ghi két qua vao s6 bao cao”, “Chiic mirng ban da hoan thanh
cong doan xir Ii mau”, hoac bao 16i sai khi van hanh may (Hinh 6). Ngoai ra, viéc yéu
cau ngudi hoc nhap sé liéu sau cac lan do, va tinh toan, sau d6 tro Ii a0 s& kiém tra két
qua va bao dung sai ciing dugc thiét 1ap. Cac tinh ning twong tac va phan hoi nay gidp
ngudi hoc chii ¥ hon va goi nhé nhitng chi tiét quan trong nham tranh sai sot khi thi
nghiém bai thi nghiém “that”.

Hinh 6 Tro i do luén twong tic nhdc nhg' nguoi hoc doc hwdng ddn thi nghiém:
Nhéc nhé khi nguwoi hoc dat sai vi tri ciia ong li tam (tréi); thc nhe nguwoi hoc doc
hwong dan trwoc khi s dung mdy do quang pho (phai)

192



Xay dung va trién khai danh gia bai thi nghiém do “dinh liong chlorophyll bang phirong phdp....

2.4. Trién khai va danh gia viéc sir dung bai thi nghiém o trong sinh vién

Céc sinh vién tham gia bai thi nghiém “Binh lugng chlorophyll bang phuong phap
do quang ph”’ trong cac 16p thuc hanh “Sinh Ii Thuc vat” dugc chia ngau nhién thanh 2
nhém c6 s6 lwong bang nhau (mdi nhém gom 50 sinh vién va cac nhdm nho thi nghiém
tai phong thi nghiém c6 sé lwong 15 - 20 sinh vién). Nhém 1 (n = 50) duoc yéu cau thir
nghiém bai VE truéc khi thuc hanh; Nhom 2 (n = 50) khong trai nghiém VE trudc gio
hoc thyc hanh. Két thac budi hoc tai phong thi nghiém, ca hai nhém sinh vién duoc yéu
cau thuc hién bai kiém tra vé noi dung cua bai thi nghiém (bao gém cac cau trac nghiém
khéch quan vé& kién thirc, cac cau hoi vé thao tac ...); va mot khao sat nhiam danh gia
murc d6 tu tin, kha niang linh hoi kién thirc va ki ning phong thi nghiém trong qua trinh
thi nghiém (Bang 1-A). Ngoai ra, nhém sinh vién duogc thi nghiém o trude do, tiép tuc
duoc khao sat y kién vé viéc trai nghiém bai thuc (Bang 1-B va Bang 1-C).

Bdng 1. Mgt sé cau hgi trich tr bang khdo sat thu nhgn y kién ciia nguwoi hoc

1 = hoan toan khéng dong y 2 = khéng dong y
3 = trung ldp/khéng co y kién/khong chic 4 =dongy 5 = hodn toan dong y
A. Nhin dinh cua sinh vién khi thwc hién bai thi nghiém “Dinh lwong chlorophyll
bang phwong phdp do quang pho”
Al. Tai phong thi nghiém & truong, toi ty tin khi sir dung céac thiét biva ® @ @ @ ®
dung cu thi nghiém trong lién quan dén bai thi nghiém “Dinh luong
chlorophyll bang phuong phap do quang phd”.
A2. Tai phong thi nghiém ¢ truong, t6i c6 du ki nang khi st dung cac ©® @ @ @ ®
thiét bi, dung cu thi nghiém lién quan dén bai thi nghiém “Pinh
luong chlorophyll bang phuong phap do quang phd” va cé thé thuc
hién cac thao tdc mot cach thanh thao.
A3. (Sau khi thyc hién bai thi nghiém 4o va) Sau khi nghe cic huéng din © @ @ @ ©
clia giao vién, t6i tiép thu kién thirc, thdng tin vé cac budc/quy trinh
cua thi nghiém va cé thé thuc hién duoc bai thi nghi¢m “DPinh luong
chlorophyll bang phwong phap do quang phd” tai phong thi nghiém &
trudng mot cach dé dang.
B. Chi danh riéng Nhom 1: Danh gia nhdn dinh cia sinh vién vé bai thi nghiém do
“Dinh lwong chlorophyll bang phwong phdp do quang phé”
B1. Bai thi nghiém 4o gitip t6i ghi nhé céc khai niém tot hon. OJOROROXO)
B2. Bai thi nghiém 4o gitp t6i ghi nhé cac budc cua thi nghiém tothon. © @ @ @ ®
B3. Bai thi nghiém ao gitp t6i nhé cac luu y vé cac 16i sai ¢ thé gip phai © @ @ @ ®
khi thi nghiém tai phong thi nghiém.
B4. Bai thi nghiém ao gitip t6i tang cuong ki nang phong thi nghi¢m. OJOJONOXO)
B5. Bai thi nghiém ao s& gifip viéc hoc cac bai thi nghiém thit tro nén dE® @ @ @ ®
dang hon.
B6. Viéc sir dung bai thi nghiém 4o s& nang cao chat lugng hoc tip cia téi. © @ @ @ ®
B7. Tdi thich su dung phong thi nghiém sinh hoc ao trude khi thi nghiém © @ @ ® ©
sinh hoc thét tai phong thi nghiém & truong.
B8. Toi thich st dung phong thi nghiém sinh hoc that truéc va on tap © @ @ @ ©
kién thirc d3 hoc bang bai thi nghlem a0 sau do.
B9. Céan c6 mot video clip huéng dan toan bo bai thi nghiém thyc. ONONONONO)
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B10. Can c6 mét video clip huéng dan toan b bai thi nghiém ao. OOB®®O6

C. Chi danh riéng Nhém 1: Céc cdu héi phéng vin khdc

C1. Anh/chi thich ndi dung nao ¢ bai thi nghiém ao “Dinh lugng chlorophyll ...”

C2. Anh/chi hiy cho biét (nhiing) ki ning ma anh chi thiy rang minh da/co thé tap
luyén va cai thién khi dugc su dung bai thi nghiém 4o trude gio hoc “that” trong
bai “DPinh luong chlorophyll bang phwong phap do quang phd”

C3. Néu duoc chon tiép tuc hoc mot bai thi nghiém ao khéc, anh/chi mong muén duoc hoc
bai thi nghiém a0 nao?

Diém s va cac y kién khao sat duoc luu trit va phén tich so sanh sau d6 (Hinh 7).
Phiéu khao sat y kién sinh vién vé cam nhan cua ho trong qué trinh hoc bai thi nghiém
tai phong thi nghiém (Bang 1-A) va y kién cua sinh vién vé bai thi nghiém ao (Bangl-B)
bao gém céc cau hoi mé va cau tra 1oi dua trén thang do Likert 5 mirc d6. Bén canh do,
cac cau hoi dang phong van ciing dugc st dung dé c6 thém céc y kién va thong tin tir
phia nguoi hoc dé co thé hoan thién bai thi nghiém ao.

Nhém 1 (n = 50): Thurc hanh 40 — Thuc hanh “that” — Bai kiém tra — Phiéu khao sat (phan A |va[phin B, C)
Nhém 2 (n = 50): Thue hanh “that” — Bai kiém tra — Phiéu khao sat (phan A
! i) !
So sanh So sanh Danh gia

Hinh 7. Ciu triic cdc nhém thi nghi¢m va bé tri thu phiéu khio szt y kién ciia nguoi hoc

Céc phuwong phap xu Ii s6 ligu sir dung trong nghién ctu chi yéu Ia kiém dinh
Cronbach’s Alpha (SPSS v22.0.0.0), phan tich thong ké 2-sample-t-test duoc su dung
dé so sanh diém sb cua bai kiém tra cling céc y kién cua sinh vién (Bang 1-A) trong 2
nhém thi nghiém doc 1ap nhau; va one-sample t-test dung dé xem xét su hai long cua
sinh vién cho bai thi nghiém ao théng qua céc cau hoi B1-10 (Bang 1-B).

Két qua bai kiém tra tric nghiém khach quan véi cac cau hoi vé kién thac, quy trinh
thi nghiém, cac luu y trong qua trinh sir dung may moc, thiét bi, cho thiy diém trung
binh ctia nhdm sinh vién thi nghiém ao trudc khi thi nghiém that cao hon nhom con lai
(mean = 7,91 * 0,75 so voi mean = 7,37 + 0,83) sir dung kiém dinh sy khac biét trung
binh gitta 2 nhom dbi twong doc lap (2-Sample T-test independent, do tin cay 95%,
p = 0,001 <0,05).

Déi vai céc dir lieu khao sat cac y kién cua sinh vién ddi véi ban than khi tham gia
bai thi nghiém “Dinh luong chlorophyll bang phuong phap do quang phd” dya trén
thang Likert 5 mac d6 (Bang 1-A), hé sé Cronbach’s Alpha dugc tinh toén bang cong
cu SPSS. Két qua cho thiy hé sé Cronbach’s Alpha lan lugt 12 0,775 (nhém 1) va 0,769
(nhom 2) (> 0,7), ching to thang do luong t6t [14]. Dong thoi, két qua kiém dinh cho
thdy cac bién quan sat déu cd hé sb trong quan bién tong phu hop Corrected Item -
Total Correlation > 0,3 va khéng co bién nao c6 hé sé Cronbach’s Alpha if Item
Deleted I6n hon hé s6 Cronbach’s Alpha tong (Bang 2), ching to cac bién déu dat chat luong
tot [15], dix liéu phi hop dé tiép tuc danh gia su khac biét y kién giita 2 nhom sinh vién.
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Bing 2. Két qui kiém dinh dg tin ciy ciia thang do théng qua hé sé Cronbach’s Alpha

Nhom 1 Nhom 2
Nhan (thi nghiém ao = thi nghiém “that”) (chi thi nghiém “that”)
dinh Cronbach's Alpha = 0,775 Cronbach's Alpha = 0,769
: Corrected Item - | Cronbach's Alpha | Corrected Item - |Cronbach's Alpha
Total Correlation | if Item Deleted | Total Correlation | if Item Deleted
Al 0,671 0,630 0,604 0,694
(tu tin)
A-2
. s 0,628 0,680 0,616 0,674

(ki nang)
A-3
(Kién thirc) 0,563 0,758 0,599 0,700

Két qua sir dung kiém dinh sy khac biét trung binh caa 2 nhom sinh vién (d6 tin cay
95%) cho thdy: Nhom sinh vién dugc thyc hién bai thi nghiém ao trudc khi vao 16p thi
nghiém (Nhom 1) ty tin hon so v&i nhom sinh vién chua dugc trai nghiém bai thi
nghiém 4o (Nhém 2) cho thdy mic d6 tu tin cia SV nhém 1 & muc cao (mean = 4,120;
hoan toan dong y) trong khi nhém 2 cho thay chi trén gia tri trung binh (mean = 3,780;
ddng y) (p = 0,000 < 0,05). B&n canh d6, vé mat tiép thu céac kién thic, su chénh léch
diém trung binh danh gia cua 2 nhom khong nhiéu nhung van cé sy khéc biét c6 ¥ nghia
gitra 2 nhom (p = 0,007 < 0,05). Trong d6 nhém sinh vién dugc trai nghiém thi nghiém
4o trude gio hoc (Nhém 1) dong y rang viéc tiép thu kién thic dé dang (mean = 3,680)
va nhom sinh vién khong duoc thi nghiém ao trude dé6 (Nhém 2) khong cé y kién/trung
lap vé nhan dinh nay (mean = 3,320, p = 0,007 < 0,05). Nguoc lai, viéc thanh thao cac
thao tac va ki nang trong phong thi nghiém khong cd sy khac biét gitra hai nhom sinh
vién (mean = 3,650/3,560 véi p = 0,698 > 0,05) (Bang 3).

Bdng 3. Két qud phan tich nhdn dinh ciia 2 nhém sinh vién dgc \dp (2-sample-t-test)
Independent Samples Test
. . ) t-test for Equality of Means
'2,%? Nhlom Nh2°m ¢ || sig | Mean [Std Error| 95% C.1.D

Difference | Difference | Lower | Upper
A-1 (ty tin) | 4,120 | 3,400 |4,282]98 | 0,000 | 0,720 0,168 | 0,386 | 1,054
AZZV 3,650 | 3,560 {0,390|98| 0,698 | 0,060 0,154 |-0,245| 0,366
(ki nang)
A'.:j , 3,680 | 3,320 | 2,757 |98 | 0,007 | 0,360 0,131 0,101 | 0,619
(kién thic)

Ghi chd: 1,00 - 1,80: Hodn toan khéng dong y; 1,81 - 2,60: Khéng dong y; 2,61 - 3,40:
Trung ldp/Khéng co ¥ kién; 3,41 - 4,20: Pong ¥; 4,21 - 5,0: Hoan toan dong y [13]

Céc dir liéu vé y kién cua céc sinh vién da trai nghiém bai thi nghiém ao tir Bang 1-B
cing dugcC xtr li va phan tich twong tw Bang 1-A. Hé 86 Cronbach’s Alpha dat 0,965 (> 0,9),
cac bién quan sat déu c6 hé sb tuong quan b1en tong phu hop (Corrected Item - Total
Correlation > 0,3) va khdng c6 bién nao c6 hé sb Cronbach’s Alpha if Item Deleted 16n
hon hé s6 Cronbach’s Alpha tong, ching to cac bién déu dat chat lwong tét [14, 15].
Céc sinh vién duoc trai nghiém bai thi nghiém 4o danh gia cao céac tiéu chi vé lgi ich
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cuaa bai thi nghiém ao trong viéc ghi nhd khai niém, ghi nhé cac budc caa bai thi

nghiém, gidp nhan ra cac 16i sai thuong gap (mac diém tir dong y tir 3,41 tro 1én).

Ngudi hoc dong thoi nhan dinh ring bai thi nghiém 4o cé thé nang cao chit luong hoc

tap va hing thu vai bai thi nghiém ao trudc gio hoc tai phong thi nghiém (Bang 4). Cac

tiu chi khong dap tng p > 0,05 khong dugc trinh bay trong bao cao nay (B8-10).

Bing 4. Két qui phan tich nhin dinh ciia cdc sinh vién dwroc trdi nghiém thi nghiém 4o
trwoc khi thi nghiém “thdt” (n =50) (one-sample-t-test)

N§i dung cua cac tiéu chi Dlert?lr':aung Sig.
B1.  ...ghi nhé céc khai niém tot hon. 3,840 0,000
B2.  ...ghi nhé cac budc cua thi nghiém tot hon 4,240 0,000
B3. ...nhé cac luu y vé cac 16i sai c6 thé gap phai 4,120 0,000
B4. ...tang cwong ki nang phong thi nghi¢m 3,160 0,009
B5. ... hoc cac bai thi nghiém thdt tré nén dé dang hon 3,000 0,000
B6. ...nang cao chat lugng hoc tap. 3,860 0,001
B7.  ...thich sir dung phong thi nghiém sinh hoc ao trudc 4,200 0,000
B8 - B10 > 0,05

Ghi chi: 1,00 - 1,80: Hodn toan khéng dong y; 1,81 - 2,60: Khéng dong y; 2,61 - 3,40:

Trung ldp/Khéng ¢ y kién; 3,41 - 4,20: Pong V; 4,21 - 5,0: Hoan toan dong Y [13]

Bén canh d6, & cac cau hoi phong van (Bang 1-C), 39/50 sinh vién (78,0%) mong
mudn c6 thé hoc cac bai hoc thi nghiém md phong khéc truéc khi thuc hién cac bai thi
nghiém phitic tap nhu tach chiét va khuéch dai DNA, dinh luong protein, phan 1ap vi
sinh vat, nudi ciy té bao dong vat...12/50 sinh vién (24%) cho rang bén canh giong noi
& phan gigi thiéu bai hoc va thiét bi, nén bo sung giong noéi hudng din & cac budc thao
tac thay vi chi c6 bang hién chit nhic nha. Bén canh do, cac ¥ kién khac nhu sinh vién
thich hoc bai thi nghiém 4o vi c6 thé thuc hién lai nhiéu lan (cac thao tac khong nim chic)
ma khdng so tén thoi gian (10%), khong so sai sét hozc lam hong may maéc (10%).

Céc nghién ctru xem xét hiéu qua cua e-Learning so véi viéc giang day truc tiép da
dugc thuc hién trong nhiéu nghién cau khac nhau. Nhitng Ii do dé cai thién két qua hoc
tap bao gom cac giang day c6 hudng dan vai phan hoi tly chinh, ting kha nang tiép xuc
v6i cac khai niém ci, ting khd ndng twong tac cua nguoi hoc, tang co hoi thi nghlem
khic phuc va sira doi, cling nhu tiém nang giam bét su du thira va chia ré sy chi y ma
ca hai déu c6 thé dan dén qua tai nhan thac [7]. Bé danh gia anh huong cua céc bai thi
nghiém ao Ién viéc hoc tap cia nguoi hoc, nhiéu nhém nghién ciru di tién hanh cac
khao sat nguoi hoc sau khi dugc hoc cac bai thi nghiém 4o véi cac phuong phap khac
nhau bao gom bang cau hoi danh gia voi cac mirc do, bai tap kiém tra.... cing cong cu
théng ké khéac nhau, cac két qua déu cho thay viéc hoc céc bai thi nghlem ao trudc khi
thi nghiém tai cac phong thi nghiém gitip ting cuong ki ning va giai quyét su ¢, ngudi
hoc dé dang nhan dang va phan tich van dé hon dic biét dbi véi cac bai thi nghiém co
thoi gian thi nghiém l1au va két qua thuong khé dat nhu 1i thuyét mong doi [7, 16]. Céc
nghién ciu cho thay rang viéc sir dung céc bai thi nghiém ao trude khi thuc hién bai thi
nghiém “that” tai phong thi nghiém lam ting himg thu, dong co, hiéu qua hoc tap va
thanh tich cia nguoi hoc [17-19].
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3. Két luan

Bai thi nghiém ao “Dinh lugng chlorophyll bang phuong phap do quang phd” 13 bai
thi nghiém ao dau tién trén nen tang web tai Truong Dai hoc Nha Trang da déap g cac
yéu cau vé chuyén doi sé trong giéo duc. Viéc trién khai thir nghiém va danh gia bai thi
nghiém cling da nhan dugc nhirng phan hOI tich cuc tr phia nguoi hoc (tang sy tu tin
trong sinh vién, va ngudi hoc mong muén c6 thém nhiéu bai thi nghiém khac (78%))
cling nhu cai thién diém sé cua sinh vién thong qua bai trac nghiém khach quan vé kién
thac (7,91 £ 0,75 6 nhom dugc thi nghiém ao trude gio 1én 16p so vai 7,37 £ 0,83 ¢
nhom khong thi nghiém a0, p <0,05).

Chuing tdi tin rang phong thi nghiém &o va bai thi nghiém md phoéng dwoc mo ta
trong nghién cau nay s€ dap tng xu thé mai cua viéc ung dung sé trong gido duc; hd tro
ngudi hoc 1am quen va chuan bi ki ludng trude gio thi nghiém tai cac phong thi nghiém
cong ngh¢ cao.

Tuy vy, dé c6 cai nhin khach quan hon vé viéc sir dung bai thi nghiém ao ciing
nhu hoan thién bai thi nghiém ao, viéc thu nhan y kién nguoi hoc va cap nhat bai thi
nghiém 4o can duoc thyc hién mot cach déu dian hang nam. Bén canh d6, cac bai thi
nghiém khd va tén nhiéu thoi gian nhu nudi cdy té bao dong vat, real-time PCR ciing
nén duoc xay dung va trién khai trong sinh vién.

Loi cdm on. Nghién ctru duoc tién hanh dudi sy tai trg kinh phi ciia dé tai nghién ciru
khoa hoc Trudong Pai hoc Nha Trang “Thiét ké thi nghiém 4o trong linh vuc sinh hoc”
Ma s6: TR2021-13-26.
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ABSTRACT

Development and implementing assessments of virtual experiment
of “Quantitative determination of chlorophyll using spectrophotometry”
at Nha Trang University

Van Hong Cam?, Khuc Thi An!, Nguyen Tan Phat? and Doan Vu Thinh?
YInstitute for Biotechnology and Environment, Nha Trang University
2Faculty of Information Technology, Nha Trang University

The study focuses on the development, implementation, and evaluation of the use
of the virtual biology experiment of "Quantification of chlorophyll by spectroscopy"
compared with the traditional educational method (hands-on laboratory labs, which
involves physical presence, procurement of equipment, specific materials, and
procedures). 2D and 3D models of equipment in the lesson were designed based on
graphic tools (Blender, Adobe Illustrator). The movements, manipulation and
troubleshooting of the virtual experiment (VE) are simulated using the Unity engine.
The web-based VE was developed and evaluated the impact of VE by comparing a
group of deployed students (Group 1) with a group of non-implemented students
(Group 2). The results of implementation in students show that Group 1 had higher
average test scores in understanding the concepts, definitions, steps of the experiment,
and notes on using laboratory equipment compared to Group 2 (p<0.05). The students in
Group 1 were also more confident in performing skills in scientific procedures as well
as the ability to acquire knowledge in the laboratory was higher than in Group 2
(p<0.05). The students in Group 1 highly appreciated the criteria of the benefits of VE
in memorizing concepts, steps of the experiment, and helping to recognize common
mistakes during the experiment (p<0, 05). However, VE still cannot replace the "real”
biology experiment in improving learners’ manipulation skills. Research results showed
that VE can become a powerful tool to cooperate with traditional educational methods
in training students in biological laboratory skills.
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