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TOM TAT - Trong béi canh chuyén déi s8 gido duc, viéc tao bai kiém tra dién ti tir cic ngudn khong ddng nhit van 1a mot thach
thirc 16n. Nghién cru nay trinh bay mot gidi phap tw dong héa toan dién trén nén tang Google Apps Script, c6 kha ning xtr ly
linh hoat dit lidu tir Google Docs, PDF, va cac trang web. Bing cach str dung biéu thitc chinh quy dé phan tich vian ban va mot
thuat todn chuyén dung dé 4nh xa hinh anh, hé théng chuyén ddi dé thi thé thanh ngin hang ciu hdi c6 ciu truc theo kién tric
ba 16p. Giai phap dwoc danh gid théng qua th nghiém véi bo dir liéu 60 dé thi va mot cudc khao sat véi 50 gido vién tai Truedong
Pai hoc Sw pham TP.HCM. Két qua dinh lwong cho thiy céng cu gitp gidm hon 90% thoi gian x 1y, dat d6 chinh xac trich xuit
91% d6i v6i cau héi trdc nghiém, va nhan duwgc mirc dd hai long cao tir ngudi dung (4,4/5 diém). Két luan, gidi phap da chirng
minh dwoc tinh hiéu qua va kha thi cao, cung cAp mot cong cu hiru ich gidp gido vién t6i wu hda quy trinh tao va quan Iy ngan
hang cau hoéi, pht hop véi moé hinh TPACK.

Tir khéa - Chuyén d6i s trong gido duc, Cong nghé gido duc, Quizizz, Google Apps Script, Kiém tra dién tt.
I. GIO'I THIEU

Trong bdi cadnh cudc cAch mang cong nghiép 4.0, chuyén déi s6 da tré thanh mot dinh huéng then chdt nhdm nang
cao chit lwgng va hiéu qua trong linh vwc gido duc [1]. Mét trong nhitng khia canh quan trong cia qué trinh nay
1a viéc hién dai héa céng tac ki€ém tra, danh gia. Viéc chuyén d6i tlr cic bai kiém tra dang vin ban truyén thong
sang template mAu khong chi gitp tiét kiém thoi gian, cong sttc cho gido vién ma con ting cwong dod chinh xac
trong qua trinh nhap liéu va quan ly dir liéu [2].

Sw ra doi ctia cic nén tang hoc tip trwc tuyén nhw Quizizz, Kahoot!, va Google Forms dd mang lai cho gido vién
nhitng cong cu manh mé dé tao ra cac bai kiém tra twong tac cao [3]. Mot van dé Ién van ton tai trong quy trinh
lam viéc cuia gido vién, d6 1a khau chuan bi va nhap liéu ban dau. Viéc tao bai kiém tra dién tir van gip thach thitc
dang ké do su thiéu tich hgp lién mach giita cic cong cu soan thado phd bién nhw Google Docs va Google Sheets,
cung véi viéc mdi nén tang kiém tra lai c6 nhitng yéu cau vé dinh dang dit liéu dau vao riéng biét [4], [5].

Nhirng rao can ky thuat nay khong chi gay 1ang phi thoi gian ma con lam tang ganh nang nhan thirc cho giao vién,
can tr¢ viéc ap dung rong rii cAc phwong phap danh gia ky thuit s6 mét cach sang tao. Khi quy trinh tao dé con
nhiéu bu¢c thi cong va dé xay ra 16i, gido vién c6 xu hwéng quay lai véi cac phwong phép truyén théng thay vi tAn
dung t6i da tiém ndng ctia cong nghé. Do d6, viéc xay dwng mot giai phap tw dong hda, c6 kha nang két ndi cac cong
cu riéng 1é thanh mét quy trinh 1am viéc lién mach 1a mdt nhu cau cap thiét va thuc tién.

Dé giadi quyét nhirng han ché trén, céng trinh nay dé xuit va phat trién mot cong cu ty déng hoa toan dién dwoc
x4y dung trén nén tang Google Apps Script. V& mit phwong phap, nghién ciru dwgc trién khai mot cach cé hé
théng, bit dau tir viéc phan tich yéu ciu thuc tién thong qua khao sat, sau d6 thiét ké kién tric ba 1¢p (3-layer
pipeline) va hién thwc héa cac thuét todn xtr 1y cdt 16i. Cong cu st dung biéu thirc chinh quy d€ phéan tich ciu tric
vin ban va cac API chuyén dung dé xtr Iy hinh anh, nhdm chuyén déi hiéu qua dit liéu cau héi tir cAic ngudn da dang
nhw Google Docs va cac trang web cong khai [6] thanh mdt ngan hang ciu hoi c6 ciu tric trén Google Sheets. Bo
dit liéu thir nghiém bao gobm 60 dé thi véi khodng 800 cau héi dé ddm bao tinh thuc tién cda thuat toan.

Muc tiéu ctia cdng trinh khong chi dirng lai & viéc chuyén ddi dir liéu ma con tich hop cic tinh ning thong minh
nhw phan loai cdp dd tw duy Bloom [7] nhdm hd tro gido vién nang cao chat lwgng ciu hoi va phét trién ning luc
tich hop cong nghé theo mo6 hinh TPACK.

Khac véi cac phwong phap trwdc diy von chi tip trung vao mot khau riéng 1é nhw OCR hay yéu ciu dinh dang dau
vao cirng nhic, diém méi c6t 16i cia nghién ctru nay 1a dé xuit va hién thuc héa mot kién tric ba 1¢p toan dién
hoat dong ngay trén nén tang Google Apps Script. Chinh sw két ndi lién mach gitra kha ning x ly vian ban bang
biéu thirc chinh quy linh hoat [8] va thu4t todn 4nh xa hinh dnh d6c 14p d4 tao nén gia tri khac biét, giai quyét triét
dé€ bai todn x 1y dir liéu khong ddong nhit ma cac cong trinh trwéc chwa dé cap dén.

C4u truc cda bai bdo dwoc t6 chirc nhw sau: Muc II sé tong quan cac cong trinh lién quan dé lam ré khoang tréng
nghién ctiru. Muc I1I bai viét trinh bay chi tiét vé phwong phap nghién ctru, kién tric hé théng va cac thuét toan xi
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1y cOt 16i. Muc IV cac két qua dat dwgc thong qua thir nghiém va khio sat sé dwgc mo td. Muc V bai bio sé dwa ra
cac thao luan vé két qua va trinh bay két luan cling nhirng huwéng phat trién trong twong lai.

II. CAC CONG TRINH LIEN QUAN

Cac nghién ctru vé tw dong hoéa quy trinh tao 1ap ngan hang ciu héi da phat trién qua nhiéu huéng tiép can, mdi
hwéng gidi quyét dwoc mot sb thach thire nhwng lai béc 16 nhitng han ché khac. Huéng ti€p cin ban dau tip trung
vao cong nghé Nhan dang ky tw quang hoc (OCR) d€ s6 hoa tai liéu gidy. Mic du OCR hiéu qua véi van ban thuin
tdy, dd chinh x4c cia né suy gidm dang ké khi xtr 1y cac tai liéu c6 ciu tric phirc tap nhw cong thirc todn hoc hay
bang biéu, doi hoi can thiép thd cong tén kém [1].

Cac phwong phéap tiép cin sau dé chuyén hwéng sang xir ly truwc ti€p cic tép vin ban so (digital-born documents).
Cac cong cu duya trén kich ban (script) dé phan tich cd phap tép .docx hodc PDF cho thiy tiém ndng, nhwng lai yéu
ciu dinh dang dau vao phai tudn tht mét template rat nghiém ngit, mot diéu kién phi thyc té trong bdi canh gido
vién thudng soan thao tw do [2]. Twong tw, cac tién ich bd sung (add-on) trén nén tang Google Workspace, du tién
loi, 1ai chi yéu gidi han & viéc xt Iy van ban va thwong that bai trong viéc nhin dang va 4nh xa cic thanh phan da
phwong tién nhw hinh dnh minh hoa.

Phén tich c4c cong trinh hién cé cho thdy mot khoang tréng nghién ctu (research gap) mang tinh hé thdng, xuit
phat tir sw thiu vdng mot giai phap tich hop c6 kha niang dap rng dong thoi ba yéu cau cat 16i: (1) tinh linh hoat
d6i voi cac dinh dang dau vao khong dong nhat; (2) ndng lwc xt 1y toan dién ca van ban 14n cac d6i twong da
phwong tién; va (3) kha nang van hanh lién mach trén mét nén tang khdng may ch (serverless) phd bién.

Nghién ctru nay giai quyét truc ti€p khoang tréng trén bang cich dé xuit va hién thwc héa mot kién tric ba 16p
trén nén tang Google Apps Script. Diém méi ctia gidi phap ndm & viéc két hop st dung biéu thirc chinh quy linh
hoat dé& xtr 1y cac dinh dang tw do (giai quyét van dé template clrng nhic) va mot thuat toan anh xa hinh anh déc
1ap (kh&c phuc han ché vé da phwong tién). Sw két hgp nay tao ra mot quy trinh tw ddng héa toan dién, gidi quyét
nhitng han ché ton tai trong cac cdng trinh tién nhiém.

Vé mit khoa hoc, viéc lwa chon kién tric ba 1&p khdng chi la mét quyét dinh vé thiét k€ phin mém, ma con 1a mot
déng gop vé phuwong phap luin trong viéc giai quyét bai toan nay. Kién tric nay cho phép "tach roi" (decoupling)
mot cich ro rang hai ludng xtt 1y von di ¢6 ban chit rit khac nhau: ludng xir 1y vin ban phi ciu tric (s dung biéu
thiec chinh quy) va ludng x 1y d6i twong nhi phan (hinh anh). Cic giai phap trwdc day, dic biét 1a cac add-on,
thwong that bai chinh vi ¢6 ging xt 1y chiing nhw moét quy trinh duy nhat, khién cho mét 16i nhé trong viéc nhan
dién hinh anh c6 thé lam hdng toan bd qua trinh trich xuit vin ban.

Viéc trién khai gidi ph4p trén nén tadng Google Apps Script 1a mot lwa chon c6 cht dich nhdm giai quyét yéu cau vé
mot hé théng "khong may chi" (serverless). Cach ti€ép cin nay giip loai bo hoan toan rao can vé chi phi ha ting va
bao tri k§ thuit cho ngwdi dung cudi (gido vién), von la mot han ché 1én ctia cac cong cu hoc thuit yéu ciu cai dat
may chid doc lap.

III. PHUO'NG PHAP NGHIEN CG’U

A. KHAO SAT THU'C TRANG

Dé xac 1ap co sé& thuc tién, nghién ctru ndy ap dung thiét ké nghién ctru hén hop (mixed-method), két hop khao
sat thwe trang ban dau va mot thiét ké thuc nghiém sau d6. Mot cudc khao sat thuc trang da dwgc tién hanh tir
thang 11 dén thang 12 ndm 2024. MAu nghién ctru dwoc chon theo phuwong phdp chon miu thuén tién
(convenience sampling), bao gobm N=50 gido vién hién dang cong tic tai Trwong Dai hoc Sw pham TP.HCM. 50 gido
vién nay dwgc phan loai thanh hai nhém: 15 gidng vién Tin hoc va 35 gidng vién thudc cac bd mon khac. Mot phan
tich vé 50 quy trinh tao dé thi thu cdng cua ho da dwoc thwc hién dé xac dinh cac thach thiec thuc tién. K&t qua
(Bang 1) cho thdy nhitng vin dé c6t 16i 1a hiéu suit thip (thoi gian trung binh tir 45-60 phit cho mot dé thi 30
cau), ty 18 16i dinh dang cao & mtc 23%, va tinh linh hoat kém khi tai str dung tai liéu tir cAc ngudn khdng twong
thich.

Duva trén nhirng phat hién tir khdo sat, mot quy trinh danh gia thwe nghiém da dwoc thiét ké. Nghién ctiru 4p dung
thiét ké thwc nghiém so sanh ndi ddi twong (within-subjects) theo md hinh truéc-sau (pre-test/post-test design).
Cu thé, cing m6t mau 50 gido vién da tham gia thwc hién mot tac vu chudn (x ly va tao bai kiém tra) trong hai
diéu kién:

e Ditukién "Truéc" (Pre-test): Thuc hién tic vu bing phwong phap thi cong truyén théng.
e Ditu kién "Sau" (Post-test): Thurc hién tac vu twong tw bang cong cu tw dong da phat trién.

Hiéu suit ctia cong cu dwgc do lwong thong qua viéc so sanh thoi gian hoan thanh tac vu gitva hai diéu kién. Song
song do6, d6 chinh xac cla thuit toan dwoc kiém tra trén mot tp dir liéu chuin gom 60 dé thi (*800 ciu hoi). Ngay
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sau khi hoan thanh diéu kién "Sau", mot khdo sat mé ta (7 cAu hoi, thang do Likert 5 diém) dd dwoc trién khai dé
thu thép dit liéu dinh tinh v& mrc d6 hai long.

Bang 1. Tdng hop cdc vdn dé tir khdo sdt thwc trang quy trinh tao dé thi cong

Hang muc Van dé phat hién S6 liéu / Mo ta chi tiét
Hiéu suit T6n nhiéu thoi gian cho viéc | Trung binh 45-60 phut cho mdt dé thi khodng
nhip liéu thl cong. 30 cau.
Do chinh xa4c | Ty 1& 16i dinh dang cao trong | Trung binh 23% 15i bao gdm: 16i danh s4, thiéu
qua trinh sao chép. dap an va anh xa sai hinh anh.
Tinh linh Khé khan khi tai st dung tai | Cac dinh dang nhw PDF va néi dung tir trang
hoat liéu tlr cdc ngudn bén ngodi. | web khong twong thich truc ti€p d€ nhip lidu.

B. THIET KE HE THONG

Can c& vao cac yéu ciu vé tinh tich hop, bdo mat va chi phi, cong cu dwoc trién khai trén nén tang Google Apps
Script, tAn dung cic dich vu trong hé sinh thai Google Workspace d€ dam bao kha niang tw dong hoa. Viéc lwa chon
cong nghé nay mang lai nhiéu wu diém: tich hop sdn véi Google Docs, Google Sheets, Google Forms; van hanh theo
mo hinh serverless (khong may chi) gidp gidm chi phi trién khai; va st dung co ché xac thwc OAuth 2.0 clia Google
d€ dam bio an toan dit liéu [5].

Tl nén tang cé6ng nghé d6, mot mo hinh kién tric c6 kha nang tich biét rd rang gitra cac giai doan x& 1y 1a cin thiét
dét6i wu hiéu nang va ddm bdo tinh 6n dinh. Do d6, nhém nghién ctru da lwa chon kién tric balép (3-layer pipeline)
lam phwong an trién khai chi dao. Ciu tridc nay khong chi giip quan ly ludng dir liéu mdt cach tuin tw, minh bach
ma con cho phép téi sir dung va mé réng tlrng mo-dun déc 1ap trong twong lai. Toan bo kién tric dwoc té chirc
thanh ba 1ép chinh (Hinh 1):

Lép 1 - Bo xtr ly dau vao (Input Processor): Déng vai tro tién x Iy, giip chuin hoa va hop nhit nhiéu nguén dir
liéu (Docs, PDF, Web) thanh mot template miu duy nhAt.

Lép 2 - Cong cu xw ly (Processing Engine): Tach riéng hai luoéng x& ly van ban (DocumentProcessor) va hinh
anh (ImageProcessor). ImageProcessor sau khi xtt Iy sé& tra két qua vé cho DocumentProcessor dé€ tong hop, dam
bao dir liéu hinh anh dwoc anh xa chinh xac vao ciu hoi twong trng.

Lép 3 - Trinh quan ly dau ra (Output Manager): Chiu trach nhiém quan 1y va xuat dit liéu. L&p nay bao gdm hai
thanh phan chinh: mdt hé théng quan ly (Manager System) dé€ ghi dit liéu chuin héa vao Google Sheets, va mdt b
xuat rng dung (Quiz Application) dé tao cac template mau twong thich véi Google Forms, Quizizz va Kahoot.

LAYER 1: INPUT PROCESSOR —| LAYER 2: PROCESSING ENGINE
) DocumentProcessor ImageProcessor
URL File Web -
h - parseQuestions - extractimages
Validator Converter Crawler X
- detectBoundary - uploadToDrive
l l l - extractOptions - mapToQuestion
i - findAnswer - OCR (optional)
[ValidateURL] [convertToGDocs]  [fecthHTML]
[QuestionObject]] [ImageMap(}]

LAYER 3: OUTPUT MANAGER

LEVEL 1: MANAGER SYSTEM LEVEL 2: QUIZ APPLICATION
Sheet Write ‘ Quizizz Exporter ‘ Kahoot Exporter | | Forms Genetator
[Google Sheets] [Quizizz template]  [Kahoot template] ~ [Google Forms]

Hinh 1. Kién tric tong thé hé théng theo mé hinh ba lép

C4u tric ba ting néi trén khong chi gitp cong cu hoat déng cé td chirc ma con tao ra ludng xt Iy dir liéu tuin tu,
rd rang va dé mé rong. Viéc tach biét cac ting gitip ting tinh 6n dinh, gidm thiéu 15i lan truyén gitra cAc mo-dun,
dong thoi tao diéu kién thuén lgi cho viéc bao tri va tich hop thém chiec ning méi trong twong lai.

D& mo ta chi tiét hon cach cadc moé-dun twong tac trong thwe t&, mot biu do trinh tw da dwoc xay dung (Hinh 2).
Biéu d6 nay minh hoa sw twong tac giita cic thanh phin chinh nhw DocumentProcessor (Bo xt ly tai liéu),
ImageProcessor (B0 xtt ly hinh anh) va SpreadsheetManager (B quan ly bang tinh), qua d6 tw dong hda cac nhiém
vu tir phan tich ciu hoi, dinh kém hinh anh cho dén lwu trir dit liéu.
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User DocumentProcessor ImageProcessor | | Spreadshee(Managerl | Google Docs | | Google Sheets | |Goog\e Drive

I JRL;

openDocument(docsURL)

return Document

l_garseouesuunsFormText()

extractimagesFromDocument
(paragraphs, questionsSet)

Find images in paragraphs
T

Return image data

upload image to Google Drive
T

T
Return image URL

Attach image to questions

writeData

Write data to Google Sheets

T
Acknowledge data wrtitten

T
addValidation() !
|

1
Processing Complete Add dropdown menus N
T

Validation added
.

Hinh 2. Quy trinh hoat dong ngwoi dung cung véi giao dién chivc ndng

Quy trinh bit dau khi nguwdi ding cung cip URL cho DocumentProcessor. Cong cu nay sé mé tai lidu va trich xuat
ndi dung van ban, sau dé ImageProcessor xac dinh va x& ly cac hinh dnh nhing. Cudi cling, SpreadsheetManager
ghi toan b dit liéu da dwgc tong hop vao Google Sheets. Bi€u do trinh tw cho thay sy tich hgp mwot ma gitra cac
dich vu Google Docs, Google Drive va Google Sheets, dwoc diéu phéi bdi cac 1ép xit Iy ctia giai phap.

Cac m6-dun dwoc hién thwe hda bang cac thuat todn xi 1y van ban va hinh anh. CAc thuat toan ndy dam bao dit
liéu tlr Google Docs dworc trich xuit chinh x4c va chuyén doi thanh ciu tric chuin trong Google Sheets.

C. THUAT TOAN XU’ LY VAN BAN VA HINH ANH

D& hién thwc héa kién tric da trinh bay, viéc xay dung cac thuit todn x Iy van ban va hinh dnh déng vai tro then
chot. by la giai doan chuyén d6i dir liéu tho tir Google Docs thanh di liéu c6 ciu tric, cho phép cong cu nhin dién
chinh xac cac thanh phin ciia mét bai ki€ém tra va anh xa chiing vao ngin hang cau hdi trén Google Sheets. Do dit
liéu d4u vao thwong khong tuan theo mot miu c6 dinh, cic thuat toan linh hoat dwoc 4p dung dé nhan dién va
chuén héa thong tin. Cu thé, phin xi Iy van ban sir dung cac biéu thirc chinh quy (regex) [10], trong khi phin xt
1y hinh 4nh ddm nhiém viéc phat hién, lwu tri va lién két cac hinh minh hoa. Cac thuit todn nay dwoec trién khai
thanh cadc mo-dun doc 14p, bao gdm DocumentProcessor (bd xir Iy van ban), ImageProcessor (bd xt Iy hinh dnh) va
SpreadsheetManager (b6 quan ly bang tinh), t6i wu héa viéc bao tri va mé rong.

1. THUAT TOAN PHAN TiCH CAU TRUC CAU HOI

Mo6-dun DocumentProcessor ddm nhin vai tro trich xuit va phan tich ciu tric cau hoi tir Google Docs. DE xtr 1y
cac template mAu deé thi khdng ddng nhat, cac biéu thirc chinh quy (regex) [10] dwgc st dung d€ nhan dién cac diu
hiéu phd bién nhw s8 thit tw (“Cau 1”, “1.”) hay cac ky hiéu dau dong cla phwong an tra 1. Quy trinh ndy dwgc
thwc hién qua 3 giai doan chinh (Hinh 3).

R
| Start H Create empty Questions " Match line pattern
[Marker] [Option] [Solution]
/Cau N/ INA-D]L) /Dap an|Loi giail
Save to: Save to: Save to:
qObj.question qObj.answer[] qObj.desc

NO YES

Hinh 3. M@ td thudt todn phdn tich cdu triic cdu héi

Giai doan dAu tién 1a phat hién ranh gi6i cAu hoi, trong d6 hé théng quét toan bd ndi dung tai liéu dé tw dong nhin
dién va tach riéng cac khéi van ban twong (ng véi tirng cau hoi.
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Sau khi cac khéi cau hoi da dwoc xac dinh, hé théng chuyén sang giai doan phan tich thanh phin. ¢ bwéc nay, quy
trinh vAn hanh theo nguyén ly ctia mot finite state machine (may trang thai hiru han) d€ phan tach cac phin tir bén
trong mdi khéi, bao gdbm ndi dung cau héi, cac phwong an tra 1o, dap 4n ding va phan 101 gii.

Giai doan cudi ciing 1a chudn h6a va dnh xa dir liéu. Toan bd thong tin da dwgc phan tach sé dwgc 1am sach, t6 chic
lai va 4nh xa vao mét QuestionObject (d6i twong ciu hoi). Cau tric QuestionObject nay déng vai tro nén tang cho
tit ca cac bude xtr ly veé sau, tir viéc ghi dir liéu vao Google Sheets cho dén viéc xuat sang cac nén tang khac.

2. THUAT TOAN ANH XA HINH ANH

Mo6-dun ImageProcessor (b6 xt 1y hinh dnh) c6 nhiém vu quét ndi dung tai liéu dé tim va trich xuit cic hinh anh
duoc nhiing. D€ ddm bao hinh dnh c6 thé dwoc truy cap céng khai, phwong thirc getUrl() da 16i thoi khong duoc
stt dung. Thay vao d6, phwong thirc setSharing() dwoc goi d€ cip quyén xem cong khai, sau d6 ID cia tép duwoc 13y
dé xay dung mot dworng din URL theo template mau chuin. Toan b quy trinh xtt Iy hinh &nh (Hinh 4) bao gdbm 3
giai doan chinh.

NO
DocumentParagraphs Sc?n Forward — Found Image?
(i=0—n)
YES

Assign to
previous Q

Extract Blob Upload Drive
blob = img.getBlob() file = Drive.createFile()

NO l
. Find Closest Q Set Permissions
Found “Cau N"? ] N f—1 _ .
Scan Backward (i-1 — 0) file.setSharing (PUBLIC_VIEW)

YES

e,

Hinh 4. M6 td thudt todn dnh xa hinh dnh

Quy trinh bt d4u bing giai doan trich xuit, noi hé théng duyét qua tirng ParagraphElement (thanh phan doan
vian) dé xac dinh cac phin tir ¢ kiéu 12 INLINE_IMAGE (hinh dnh ndi tuyén) va chuyén ddi ching thanh d6i twong
Blob (d6i twong nhi phan). Giai doan tiép theo 1a lwu trit va cdp quyén, trong dé ddi twong Blob dwoc tailén Google
Drive va dworc thiét 1ap quyén chia sé cong khai. Giai doan cudi cung l1a 4nh xa, mét thuit toan duyét ngwoc tir vi
tri cia hinh anh dwoc thwe hién dé tim thé danh ddu (marker) cdu hdi gdn nhit va gan URL cua hinh anh vao ciu
hoi twong rng.

Sau khi cac thuit todn xit Iy hoan tit, toan bd thong tin thu dwoc sé dwoc t6 chirc vao mdt ciu tric dir liéu nhat
quan d€ lwu trir va tai stt dung.

D. CAU TRUC DU LIEU TRONG NGAN HANG CAU HOI

o - ! m : oS I
~
) . Soa s P _ : = s L . Trong chu tinh dinh duBng, néng
Phat bibu ndo sau ddy vé déng néng MULTIPLE O méi bac dinh dudng, nang lvomg  Nang lagng duoc wuyéntheo mdt ' béc dinn dudng cang cso thi - S8 CR T BT TG

lrgng trong hé sinh thai 14 sai? CHOICE O chuyéu bi mét di do hoatddnghd  chiéu va duor gidi phdng vio méi  16ng néing luong duge tich Iy diréng cao dén bic dinh dudng
hép cta sinh vt trréng dui dang nhiét trong sinh v4t cang giam T

B ba nao sau day 4 codon két thiic MULTIPLE M

trén mARN? CHOICE - R X, EE:

Nhém néo trong céc nhém ca thé dusi MULTIPLE 3 . . L Céc cay ngdp man & béi tridu Giso ., _ .

dy duoc xem nhu mot quan tha? CHOICE = Oc trong hd Ca Anh vii séng & sang Hang thay Chudt trong nha

B4 thi duei day md ta bién dong sé b

lreng cé thé clia hai loai trong mét https://drive.google.com/file/d/1 MULTIPLE 4 G e R F 8o "

qudn x&. Hal loai A va B c6 mdi quan  XIT5rqpZvFKbsYowdOZ8yJsO CHOICE O blopltic KISE s Echi Cang sinh Uckhelcanhibny

hé evuuCTriiview?usp=drivesdk

Quén thé sinh vat khang c6 kiéu phan h

bé nao? TEXT -

Hinh 5. Cdu triic dir liéu Ngdn hang cdu héi dwoc chudn héa trong Google Sheets

D& dam bdo tinh nhit quin va kha ning mé réng, ngan hang ciu hoi dwoc thiét ké trén nén tang Google Sheets.
Trong c4u tric nay, mdi hang dai dién cho mét cau hdi duy nhit va mébi cot twong (rng véi mot thudc tinh cia cau
hoi d6 (Hinh 5). Cach tiép can nay khong chi cho phép t6 chirc thong tin mot cach logic ma con tin dung céc tinh
nidng cdng tac va quan ly dit liéu sin cé ctia Google Sheets.

Viéc thiét ké ciu truc dir liéu nay khong chi don thuin la tao mét bang tinh, ma la mét thanh phén c6t 16i cta kién
trac hé théng. Cau truc nay phai can bang gitra hai yéu ciu: tinh linh hoat cho ngwoi dung (human-readable) va
tinh nghiém ngit cho may tinh (machine-readable). Gido vién c6 thé dé dang doc, chinh stra, va thim chi thém méi
ciu hoi truc tiép trén file Sheets. Cau tric chudn héa nay déng vai tro nhw mot "hop déng dir liéu" (data contract),
cho phép céic thuit toan xt Iy va cdc mo-dun xuit (nhw Quizizz Exporter) cé thé phan tich va trich xuit thong tin
mot cach chinh xac.



Lwong Tran Ngoc Khiét va nnk. 59

Cac thudc tinh dwgc lya chon khong chi dirng lai & ndi dung co ban (nhw Question, Correct Answer) ma con mé
rong sang cac siéu dir liéu k§ thuat (nhw Type, Required, Pattern) va thudc tinh sw pham (nhw Level). Sy phan tach
rd rang nay 13 yéu t6 then chét cho phép cdng cu thuc hién cic chitc ning nang cao, chang han nhu ty dong héa
viéc xac thyc dir liéu dau vao cho ciu hoi tw luin (théng qua Pattern) hay phén loai cdp d6 tw duy (thdng qua
Level). Day chinh la co s& cho phép cong cu vwot 1én trén mot trinh chuyén d6i tép don thuin dé tré thanh mot
tro' ly sw pham.

Cac thudc tinh (c6t) chinh cla ciu tric dir liéu nay dwoc dinh nghia chi tiét trong (Bang 2).

Bang 2. M0 td cdc trwdng div liéu trong ngdn hang cdu héi

Tén tredng Kiéu dir | M6 ta
liéu
Question Text Noi dung chinh ctia cdu hoi.
Question Image URL DPuwong dan dén tép hinh 4nh minh hoa cho ciu héi.
Type List Loai ciu héi (MULTIPLE CHOICE, TEXT, DROPDOWN, CHECKBOY, ...)

Required Boolean | Xac dinh c4u hdi c6 bat budc tra 1 hay khong.
Option Start...End Text Cac c6t chira ndi dung cho tirng phwong an tra 1oi.

Desc Text Phin mé ta hodc gidi thich thém cho ciu héi.

Points Number | Piém sé dwoc gan cho ciu hoi khi trd 1&i ding.

Correct Answer Text Noi dung dap an chinh xac.

Validation List Quy tic xac thuc dir liéu dau vao cho cac loai cu héi tw luan.
Pattern Text Biéu thirc hoidc mau ma dit liéu dau vao can tuan thu.

Level List CAp do tw duy chia ciu hoi theo thang do Bloom.

E. DI LIEU PAU VAO

Sau khi da xac dinh rd kién tric hé thdng va ciu tric dit liéu, nghién ctiru tién hanh thu thip va chuin hoéa tap dir
liéu dAu vao. Giai doan nay dong vai tro nén tang, b&i chit lwgng va tinh théng nhit cia dir liéu dnh hwdng truec
tiép dén do chinh xac cta qué trinh trich xuit vé sau. Tap dit liéu nay ciling chinh la co s& dé€ tién hanh cac thi
nghiém va danh gia hiéu qua ctia hé thdng, sé dwoc trinh bay & Muc IV.

Dit liéu dwoc lwa chon tir cAc ngudn phd bién trong mai trudng gido duc, phan anh sat thwc té hoat dong cla gido
vién. Trong d6, Google Docs chiém ty trong 1&n nhit, 1a dinh dang chinh d€ bién soan dé thi. Cac tép PDF va Word
cling dwoc thu thip va chuyén ddi tw dong sang dinh dang Google Docs thong qua API cla Google Drive, véi tinh
nang nhin dang ky tw quang hoc (OCR) dwoc kich hoat. Nghién ctru cling khai thic cdc ngudn hoc liéu mé nhw
thuvienhoclieu.vn va Vietjack.com dé tang tinh da dang cta dir liéu (Hinh 6).

Ciu 88: So do nao sau day mo ta ding noi dung gia thuyét siéu troi?
A. aaBB < AABB >Aabb. B. AABB < AaBb > aabb.

C. AABB > AaBb > aabb. D. AABB > AABD > aabb. "
Ciu 101:

Ciu 89: Theo li thuyét, phép lai P: AaX"X" x AaX®Y tao ra F; c6 bao nhiéu loai kiéu gen?
A6l B2 C8 D12

cdu 90: (1 diém): Phat biéu nao sau day vé dong nang luong trong hé sinh thi la sai?
A. G méi bic dinh dudng, niing lugng chi yéu bj mit di do hoat dong hd hdp cua sinh vat.

Do thi dusi day mb ta bién dong
s6 lugng ca thé cua hai loai trong
mot qufm x4a. Hai loai A va B c6
mdi quan hé

B. Ning luong dugc truyén theo mot chiéu va duge giai phong vao méi truong duéi dang nhiét.

C. O bac dinh dudng cang cao thi tong nang hrgng dwoc tich liy trong sinh vat cang giam.

D. Trong chu trinh dinh dudng, ning luong duoc truyén tir bc dinh dudng cao dén bic dinh dudng
thép.

Loai A
Loai B

Céu 91*: G nimg mua nhiét d6i diéu kién moi truong thuan loi cho nhiéu loai chim sinh séng, do d6 xay
ra canh tranh gay gét. Dé dam bao cdc loai ciing ton tai trong mdt quan xa, mdi loai sé hinh thanh mot

R TR I T DR o o s e s
12 345678 9101112

A. 0 sinh thai hep khéc nhau.  B. noi ¢ khac nhau.
C. khu vyre séug khac nhau. D. gi6i han sinh thai khac nhau. A. Hop tac. B. Ki sinh vat chii. C. Cong sinh. D. Uc ché cam nhiém.
Pap an: A i T

Céu 100: Theo li !huve! treong hop nao sau day, tinh trang do gen quy dinh chi biéu hién & gidi cai?
A. O nguoi, gen nam trén ving khong twong dong cia NST gidi tinh Y.
B.O xlm gen nim trong té bao chat va gen nim trén NST thuong.
C. O rubi giam, gen nam trén viing twong dong ctia NST giéi tinh X va Y.
D. G chim, gen nim trén ving khong twong dong ciia NST gidi tinh Y.
Pap an: D

Ciu 102: O ngudi, by phan nao sau day khong c6 chirc nang tiéu hoa hod hoc?
A. Miéng. B. Thuc quan. C. Da day. D. Rudt non.
Pap an: B

Hinh 6. Minh hoa mdu di¥ liéu déu vao

Tap dit liéu téng hop gdm 60 dé thi (khoang 800 ciu héi) dwoc thu thap dé dam bao tinh da dang va thuc tién, cu
thé bao gobm: 20 d& mén Sinh hoc (chira nhiéu hinh 4nh), 15 d& mén Lich st (van ban dai), 15 dé mén Vatly (hinh
anh va ky tw dic biét), va 10 dé thi tong hop. Trong do, khoang 80% la cAu hdi trac nghiém, 15% la ciu hoi tw luén,
va 5% c6 dinh kém hinh dnh minh hoa. Khoang 25% sé tai liéu nay dugc gitt nguyén dinh dang géc khéng déng
nhit dé kiém ching kha nang xt Iy ctia thuit toan. Toan bd quy trinh thu thip nay dwoc diéu phoi bédi mé-dun
Input Processor. Mé-dun nay chiu trach nhiém xac thwc cac lién két tai liéu, kiém tra quyén truy cip va lwu triv cac
siéu dit liéu (metadata) lién quan nhu tén tép va ngay cip nhat, ddm bio dit liéu d4u vao ludn dwoc chuin hoa va
sdn sang cho giai doan xir 1y tiép theo.
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IV. KET QUA

A. TONG QUAN QUY TRINH

Két qua ctia nghién cttu 1a mét quy trinh tw ddng hda hoan chinh dwoc trién khai trén nén tang Google Apps Script.
Quy trinh nay vin hanh theo mé hinh pipeline (dwdng 6ng) gdm 5 giai doan: thu thip dir liéu dau vao, phan tich
ndi dung, ciu tric hda dir liéu, lwu trir vao Google Sheets, va xuit sang cac nén tang kiém tra truc tuyén.

Thong qua mot giao dién menu tich hop tric quan trong Google Sheets, ngudi ding c6 thé dé dang tao ra cac
template mau twong thich véi Quizizz, Kahoot, hodc Google Forms. Giai phap nay gitip giam dang ké khdi lwong
cong viéc nhap liéu, han ché 16i dinh dang, va chuin héa viéc quan ly ngan hang cau héi cho gido vién.

B. GIAO DIEN VA CHU'C NANG THU'C THI

1. THANH QUAN LY CHU’'C NANG
Két qua trién khai la mot tién ich b6 sung (add-on) dwgc tich hop truwc tiép vao giao dién clia Google Sheets. Khi
ngudi dung m¢ mot bang tinh, mét menu tiy chinh cé tén “ToolScript” sé xuit hién trén thanh cdng cu chinh. T
menu nay, ngudi dung cé thé kich hoat mot bang diéu khién trwc quan (Hinh 7), noi cung cdp quyén truy cip vao
tit ca cac chirc nang c6t 16i. Bang diéu khién dwgc thiét k& d€ tp trung hda quy trinh lam viéc, cho phép ngudi
dung thwc hién toan b thao tac ngay trong méi truedng Google Workspace quen thudc.

% ToolScript

[0 New Test
& Import Data
Export Quiz File
Export Kahoot File
i Create Template
Kiém tra toan bg Sheet

? Help & Guide

Hinh 7. Thanh céng cu tich hgop trong Google Sheets

2. CH’C NANG LAY DU LIEU VAO SHEETS

DPay 1a chirc nang cdt 16i, cho phép ngwoi dung chuyén d6i dir liéu tho thanh mdt ngan hang cau hoi c6 ciu tric.
Trong qua trinh van hanh, ngudi dung chi can cung cdp dwong din cua tai liéu (Google Docs, PDF, Word, Web)
chira dé thi cin x ly. Cong cu sé tw déng doc ndi dung, trich xuit cAu hoi, cAic phwong an trad 1&i va 4nh xa hinh dnh
minh hoa twong (ng. Toan bd dit liéu sau khi xtr Iy dwoc sdp x€p mdt cach co t6 chirc vao cac cot trong Google
Sheets, tuan tht nghiém ngit ciu tric dit liéu da dwoc thiét ké. Hinh 8 12 két qua sau khi trich xuat dit liéu tir mau
dwgc minh hoa & Hinh 6.

A 8 © D

€ G G H ] f 3 L
Question Requir Point Correct
1 uestion T Option Start Option tion Option End Desc | Other
Q Image ype ed Opt s Answer
So 6 ndo sau day m6 ta dung ndi dung gid MULTIPLE . 1 AABB > AABD >
2 vkt S vy CHOICE []  2aBB<AABB>Aabb. AABB<AaBb>aabb. AABB>AaBb>aabb.  AABB > AABb>aabb e
. Theoli thuyét, phép ai P: AaXbXb x AaXBY tao MULTIPLE o e a 8 - o
ra F1 c6 bao nhiéu loai kiéu gen? CHOICE
Trong chu trinh dinh Trong chu trinh dinh
& méi bac dinh dudng, Nang lugng duoc truyén O bac dinh duéng cang amw? nng luong duroc dudng, nang lugng
., Phatbidu nao sau day vé dong nang luong trong MULTIPLE . [ nangluongchiyéubi  theomot chiéu va dugc  cao thi téng nang lvong ng, nang lrong du duoc truyén tir bac
hé sinh thai la sai? CHOICE métdi do hoat dong ho  giai phong vao moi Guoctich iy trong sinh. Y€1 1 bac dinh dudng dinh dudng cao aén
2 g ho 9= phona ° Y trong dén bac dinh dudn 9
hép cda sinh vat trueng dusi dang nhiét.  vat cang giam f:é"p 9 béc dinh dung
- thép.
& rimg mua nhiét doi diéu kign mdi trudng thuan
. loi cho nhiéu loal chim sinh s6ng, do d6 x3y ra MULTIPLE . & sinh thai hep khac e . 6nq knc nhay, 161 han sinh thai khac & sinh thai hep khac
canh tranh gay gét. Dé dam b3o cac loal cing ton CHOICE A SED EesgRac iy

tal trong mot quan xa, mé loal s& hinh thanh mot

& ngusi, gen nam trén & chim, gen ndm

O 'tha, gen ndm trong té O rudi gidm, gen nam trén &' chim, gen nam trén

Theo li thuyét, truong hop nao sau day, tinh trang MULTIPLE []  vengknong tuong Al p g o g : trén ving khong
6 it - A <& bao chatvagenndm  ving twong dong cia NST ving khong twong déng g non
do gen quy dinh chi biéu hién & gidi cai? CHOICE déng cda NST gioitinn &0 T 18 000 T g6t tinh X ¥a Y. caNST gt tinh Y. tuong ddng cla
Y. NST gi6i tinh Y.
. hitps/drive.google.
D8 thi dudi day mo ta bién dong sb luong ca thé  com/file/d/1ywmICM MULTIPLE )
cla hai loal trong mot quan xa. Hal loai Ava B c6  xwtU1eAD8WjngMf CHOICE v [m} Hop tac. Ki sinh vat chi. Cong sinh. e ché cam nhiém. Ki sinh vét chd.
méi quan hé cDEda-zFHrD/view?
usp=drivesdk
O nguei, bd phan nao sau day khong co chirc
®  nang tigu hoa hoa hoc? | B image_175990706731.. O o2 ¥ M9 Thye quan Daday Rugt non Thye quan
? Mt a6
0
2 S — TokiA
wrreeee Lok B

12345678 9101112

Hinh 8. D liéu cdu héi sau khi trich xudt va chudn héa trong Google Sheets

3. TAO PE KIEM TRA
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Hé théng hd tro xuat dit liéu sang cac dinh dang template mAu phuc vu truc tiép cho viéc kiém tra truc tuyén. Mot
trong nhirng tinh ning noi bt 1a kha ning tao tép Excel (xlsx va xls) ¢ ciu tric twong thich hoan toan véi nén
tang Quizizz, cho phép nguwoi dung tai 1én va khéi tao bai kiém tra ngay 14p téc (Hinh 9).

Cong cu hd tro xuit dit liéu sang cac template mau (xIsx, .xIs) phuc vu truc ti€p cho viéc kiém tra truc tuyén. Mot
trong nhitrng tinh nang ndi bat 1a kha ning tao template mau Excel c6 ciu tric twong thich hoan toan véi nén tang
Quizizz (Hinh 9).

il Question Text Question Type Option 1 Option 2 Option 3 Option 4 Option 5 Time in second: Correct Answet Image Link Answer explanation

P So d6 nao sau MULTIPLE CH(aaBB < AABB :AABB < AaBb :AABB > AaBb :AABB > AABb > aabb. 20 4

kM Theo Ii thuyét, | MULTIPLE CHC 6 2 8 12 20 1

P8 Phat biéu nao s MULTIPLE CH(O méi bac dinh Nang luong dw @ bac dinh dud Trong chu trinh dinh dudng, nar 20 4

Ll O ring mua nhMULTIPLE CHC6 sinh thai hep Inoi & khéc nhatkhu vic séng klgiéi han sinh thai khac nhau. 20 1

(5l Theo Ii thuyét, IMULTIPLE CH(O ngudi, gen n O tha, gen ndm & rudi gidm, ge &' chim, gen ndm trén ving khd 20 4

96 thi dudi ddy MULTIPLE CH(Hop tac. Ki sinh vat cha. Céng sinh. Uc ché cam nhiém 20 2 https://drive.google.com/file/d/1ywmICMxwtU1
8 0 ngudi, bd ph MULTIPLE CH(Miéng Thyc quan Da day Ruét non 20 2

Hinh 9. Dinh dang Template mdu Excel cho Quizizz

Nguwoi dung c6 thé tai template nay 1én va khéi tao mdt bai kiém tra ngay 1ap tirc ma khong can chinh sira thu cong.
K&t qua 1a mat bai kiém tra hoan chinh dwgc tao tw dong trén Quizizz (Hinh 10).

6 cau héi (6 diém) + Them cauhoi |
v aNhidulgachon  30giay v  1diém  ~ 4 Av © © Chichsia @

¥ LNnéulyachen | 30gidy v 1diém - ¥ M- @ O 2Chichsia | @ Theo i thuyét, trung hop nao sau day, tinh trang do gen quy dinh chi biéu hién & giéi c&i?
Lyachon tr i

Theo lithuye, phép IaiP: AsKbXb x AaKBY tao ra Fl 6 bao nhieu loai kidu gen X O nguoi, gen nm trén ving khong tuong ddng cila NST gioi tith Y. X & th, gen nam trong té bao chit va gen nam trén NST thurong.

Lwa chon trd I
0 « 20 X (7 udi giém, gen nm trén viing tuong déng ol NST gidi tith X va Y.+ & chim. gen nam trén viing khong tuong déng cia NST gioi tinh Y.

x 80 x 120

v 5.Nnéulgachon SOgay v  ldiém €A+ © O ochimhsia B

© 2Nhdulpachen 30gay v idiém  + T Chinh sira " S b done b 4116 cta hai o 5t cud w8, Hai lodi . s
v L * ej[ofl 2 e DB thi duti day mo ta bién dong 6 lrong c4 thé cia hai loai trong mot quén xa. Hai loai A va B c6 méi quan hé

Phat bidu nao sau day vé dong néng zong trong hé sinh thi l sai?
Lyachon tr o1
X O mBi b dinh durong, nng krong chi yéu bi mét di do hoat dong  x Neng uong duoc truyén theo mot chiéu v duorc gidi phong vao

ho hép cila sinh vat Mo trisong dui dang nhiet.
x & béc dinh duding cang cao thiténg nang Ivomg duoc tich Iy trong + Trong chu trinh dinh g, néing luong AU truydn ti béc dinh L
sinh vat cang gidm. dring cao dén béc dinh dudng thip. Lwachon trd 161
X Hop téc. + Kisinh vat chi.
X Cong sinh. x Uc ché cam nhiém.
 SNnéulpachen 0gEy v idém -~ A+ © O gchmsia B
Orimg ¢ éu kign moi trromg thudn 01 & g, do 46 xéy ra canh tranh gay gét. D& dam béo cac lodi cing © GNndulpachon | [ S0gily < | idém A ® © 2 chimsia | (@

tbn tai trong m0t quén xa, mGi loai 5 hinh thanh mot

Lua chon trd 1&i O nguoi, bd phan nao sau day khong c6 chirc nang tiéu hoa hoa hoc?

+ & sinh thai hep khac nhau. X noi & khac nhau. La chon tré 1o
X khu vuc séng khac nhau. X gi6i han sinh thai khac nhau. X Migng + Thuc quén
x Daday * Rudtnon

Hinh 10. Giao dién bai kiém tra trén Quizizz sau khi nhdp thanh céng template mdu

kM Theo Ii thuyét, | 6 2 8 12 20 1
ZW Phat biéu nao s O méi bac dinh Nang Iuong dur® béc dinh dud Trong chu trinh 20 4
(M O rirng mua nhé sinh thai hep Inoi & khac nhaukhu v séng klgiéi han sinh the 20 1
(3l Theo Ii thuyét, 1O nguoi, gen n O thi, gen ndm O rudi gidm, ge O chim, gen n& 20 4
[ D6 thi dudi day Hop tac. Ki sinh vat chd. Céng sinh. Uc ché cam nhi 20 2
-8 O nguoi, b ph Miéng Thuc quan Da day Ruét non 20 2
9

Hinh 11. Dinh dang Template mdu Excel duoc tao cho Kahoot

B c6 mé&i quan hé

A Hoptic, O @ Kisinhvitcha

@ congsinh.

Add more answers

Hinh 12. Giao dién bai kiém tra trén Kahoot sau khi nhdp thanh céng template mdu
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Chirc ning xuit template mAu Excel dwgc dinh dang riéng cho nén tadng Kahoot ciing dwoc cung cép, gitp da dang
héa lwa chon cong cu kiém tra cho gido vién (Hinh 11). Twong tu, template nay cé thé dwoc tai 1én dé tao bai kiém
tra mot cach nhanh chéng (Hinh 12).

Mot chirc ning tw ddng héa manh mé khac 1a kha ning tao Google Forms tryec tiép tir dir liéu trong Google Sheets.
Chirc ndng nay sé tw dong tao cac ciu hoi, dién cac phwong an lwa chon, thiét lap dap 4n ding va dinh kém hinh
anh mot cach chinh x4c, gitp giam thiéu téi da sai sét so v&i viéc bién soan thu céng (Hinh 13).

&) Céng cu tao Auto Exam

oo I vatly

Tén Form Form description
B I U ® i = X

Mo ta

Cau 1: Thujec hign giao thoa anh sang vai hai ke Y-ang céch nhau a = 1,2 mm. Man quan st céch
hai khe mot khoang D = 1,5m.Chiéu sang hai khe 4nh sang tréng c6 0,40pm <\ <0,76 pm.SG tia
don sac cho van t5i tai diém M cach vén trang chinh gitra 4,5 mm Ia:

Chon Sheet 4tia
3tia
Chon viing di liéu: )
© Toan by tia
Theo viing e
Xdo de:
O Khong
Toan b
Theo Session Cau 2: Mach chon s6ng ciia mot méy thu v tuyén 6 dién dung C thay déi trong pham vi tir 10 *

PF dén 640 pF.Khi dieu chinh dién dung C dén gié tri 40 pF thi méy thu duoc s6ng ¢6 buée
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Hinh 13. Giao dién hé théng tao tw dong Google Forms Hinh 14. Bai kiém tra dwoc tao trén Google Forms

4. CH’C NANG PHAN LOAI BLOOM VA GO'1 Y PAP AN

Giai phap dwoc bd sung mot s6 tinh ning nang cao nhdm t8i wu héa quy trinh 1am viéc va nang cao chat lwgng dit
liéu. NGi bat 1a chirc ndng goi y ddp an tw dong: ddi v&i cac cau hoi khong xac dinh dwoc dap 4n trong qua trinh
trich xut, céng cu hd tro goi y dap an bing tri tué nhan tao (Al), gitp phan tich ngit nghia cau héi dé dé xuit
phwong an phu hop.

Cong cu ciing hé tro phan loai cip dd tw duy Bloom [7] cho tirng cau hdi thong qua nhan dién tir khéa, gitp gido
vién dé dang xy dung ma tran dé thi theo chudn dau ra (Hinh 15). M6t md-dun danh gia chat lwong cau héi dwoc
tich hop dé tw dong phat hién 16i dinh dang hodc cau héi trung 13p. Pong thdi, bang théng ké dong giup ngwoi dung
theo ddi cac chi s6 vé ngan hang cau héi. CAc tinh ning nay gép phan dwa giai phap tré thanh mot cong cu hé tro
toan dién trong viéc xay dwng va quan ly ngan hang cau hai.

s c = p
_id class topic suggest_topic bloom_level bloom_level_ai question_text question_image question_type answer_text_1 answer_text_2 answer_text_3 answer_text_4
112 Gidi thiéu tri Al da giup cai thién giao Trac nghiém ~ Tang cuong Phattrién xe  Xay dyng cau Gidm thué cho
2 tué nhan tao thong théng qua phuong tién luc luong v lai va quan  dudng mai céac phuong
nao? canh satgiao ly giao thong tién giao
. théng théng minh théng
2 Gidi thigu tri Phuong an nao dudi day liét Trac nghiém ~ Al Hep (ANI) Al Hep (ANI) Al Téng Al Téng
tué nhan tao ké hai phan loai chinh cua Tri va Al Siéu va Al Tong quat(AGI) va quat(AGI) va
tué nhan tao (Al)? théng minh quat (AGI) Al Tu hoc Al Siéu théng
(AsI) (ALI) minh (ASI)
3 Gidi thiéu tri Phurong &n nao sau day la Trac nghiém ~ Hocvatich  Hiéu ngon Cam nhan Gidi quy&t van
tué nhan tao han ché cla Tri tué nhan tao 1Ty tri thire ngir ty nhién. cam xuc. de
hep?
4 Gidi thiéu tri Al dugc ap dung vao finh vuc Tracnghiém ~ HO trgchdn  Diéu tri bénh  Phat trién Tao ra cac
tué nhan tao y 1€ nham muc dich nao dudi doan bénh ma khdng can thudc ma thiét bi y 1€
day? nhanh chéng bacsigiam  khong can thir khong can
va chinh xac. sat nghiém lam  bdo i
sang

Hinh 15. Giao dién goiy ddp dn tw dong

C. HIEU QUA VE THO' GIAN VA PO CHINH XAC

D& danh gia hiéu qua cua giai phap trong méi trweong thuwc té, nghién clru nay ap dung thiét ké thwc nghiém so
sanh noi doi twgng, trwedc va sau (within-subjects, pre-post design). Cu thé, 50 gido vién tham gia da thwc hién
cung mot tac vu (xir 1y va tao bai kiém tra tir mot dé thi mau) bang hai phwong phap: thi cong (diéu kién truéc)
va st dung cong cu tw dong (diéu kién sau).
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MAu nghién cttu bao gom 50 gidng vién hién dang cdng tac tai Trwedong Pai hoc Sw pham TP.HCM, duoc lwa chon
theo phwong phap chon mau thuan tién (convenience sampling). Mau dwoc phan chia thanh hai nhém dé phan
tich sdu hon: 15 gidng vién chuyén nganh Tin hoc va 35 gidng vién thudc cadc bd mén khac khdng chuyén vé cong
nghé thong tin. Sau khi hoan thanh tac vu bang céng cu tw dong, ngwoi tham gia dwgc yéu ciu hoan thanh mot
bang hdi khao sat dé danh gia trai nghiém ngudi dung.

Két qua phéan tich dinh lwgng (Bang 3)(Hinh 16) cho thay giai phap tw déng héa dd lam giam dang ké thoi gian cn
thiét dé x ly va tao mot bai kiém tra dién ti hoan chinh. Mot phép kiém dinh t-test theo cdp da dwoc tién hanh
d€ danh gia hiéu qua cta cong cu. P8i véi nhém giang vién Tin hoc (n=15), thoi gian trung binh giam tir 58.7 phat
(SD = 8.5) khi thwc hién tht cong xudng chi con 5.2 phit (SD = 1.1) khi st dung cong cu tw ddng. Sw khac biét nay
12 ¢6 y nghia thong ké cao, t(14) = 25.8, p <.001.

Hiéu qua nay con rd rét hon & nhém giang vién cac bd mon khac (n=35), véi thoi gian trung binh gidm tir 121.4
phit (SD = 15.2) xudng con 10.3 phat (SD = 2.4). K&t qua kiém dinh cling khdng dinh sw khac biét nay cé y nghia
théng ké rit cao, t(34) = 38.2, p <.001.

Dwa trén gia tri trung binh, cong cu da giup gidm khodng 91.1% thoi gian cho nhém gidng vién Tin hoc va 91.5%
cho nhém gidng vién bé mo6n khac. Do p-value & cd hai nhém déu nhé hon 0.001, ching ta c6 thé két ludn mot cach
khoa hoc rang hiéu qua vé mit thoi gian clia cong cu khong phai 1a ngAu nhién ma 1a mot két qua thuc sw va dang
tin cay.

BIEU O SO SANH THOT GIAN THU'C HIEN 50 GIANG VIEN
TRUONG PHSP TP.HCM 2024

(Phtit)
E 140 1214
a
o0 120
5 100
= 80 58.7
< 60
240
T 20 8.5 52 11 15.2 103 ,,
= ) — —
Tht cong Tw dong Tht cong Tw dong
Giang vién tin hoc Giang vién bo mon khac

B Trung binh (M) ®m D3 léch chuin (SD)

Hinh 16. Biéu dd so sdnh thoi gian thyc hién

Bang 3. Bdng so sdnh thoi gian xir ly thii céng va tw dong

nce ‘n Phwong N(C& | Trungbinh P léch chuin
boi twrong thwe hién Phap méu) (M) (SD)
2 A Tha cong 58.7 8.5
Giang vién tin hoc Tw dong 15 52 11
. A 1A A . Thd cong 121.4 15.2
Giang vién bd mon khac Tw dong 35 103 24

D. PHAN HOI VA MU’C PO HAI LONG CUA NGU'O'I DUNG

Mot cudc khao sat dinh tinh da dwoc thwe hién véi 6 tiéu chi chinh (Bang 4) d€ danh gia trai nghiém thuc té cla
nguoi dung. K&t qua khao sat dinh tinh vé trai nghiém nguwoi dung dwoc trinh bay chi tiét trong bang cho thiy
céng cu nhin dwgc phan hoi rit tich cwe véi di€m hai long trung binh chung la 4.33 trén 5.

Phén tich chi tiét cho thiy tat ca cac khia canh cta hé théng déu dwgc danh gia cao. Pang chd y nhat la tiéu chi
(Hinh 17) vé "Mtrc d6 hoat dong 6n dinh va it 16i ki thuat" (Q5), dat diém trung binh cao nhit1a 4.48 (SD = 0.51).
Do 1éch chuin thip & tiéu chi nay cho thiy sw dong thuin cao clia ngwdi dung vé do tin ciy clia hé théng.

Cac chi s8 veé tinh (rng dung thuc tién cling rat 4n twong, véi 96% ngwodi dung cho biét cac dang ciu hoi cta cong
cu dap wng dwoc nhu cau ctia ho (Q4) va 96% sén sang gidi thiéu cong cu cho dong nghiép (Q7). Nhirng két qua
nay khing dinh rang giai phap khong chi hiéu qua vé mat kj thuat ma con c6 trai nghiém ngwoi dung tot va tiém
nang rng dung rong rai.
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Bang 4. Mikc dd hai long trung binh ctia ngwoi dung qua cdc tiéu chi khdo sdt

Ty 1é
Trung Do D;/) r/lg
Ma Cau hoi 1 2 3 4 5 | binh | ¥ | R4t
CH M) chuan don
(sp) | “°n8
y
(%)
Theo ban, hinh thirc tao bai Khong
kiém tra tw dong mang lai loi n . Binh . R4t 0
Q1 ich gi néi bat nhit so véi tao Khong d]igg thwong co nhiéu 415 1 068 | 88%
thw muc thi cong khong?
Ban c6 thiy cong cu nay dé st X L1 A . Binh x Rat 0
Q2 dung khong? Ratkhé | Kho thuong Dé 4é 4.25 0.75 | 92%
Cong cu nay cé gitp ban tiét Khong Binh R4t
Q3 | kiém thoi gian trong viéc tao | Khong dang thuom Dé da 4.32 0.65 | 94%
bai kiém tra khong? ké &
, A v oA N bap N , bap
Q4 | C4c dang cau héi ¢ ddp mg | Khong | o | Binh | Ddp o oy 4y | 59 | 960
dwoc nhu cau cia ban khéng? | dap rng e 7 thuong rng i
ratit nhiéu
o x : = Rét
Cong cu c6 hoat dong 6n dinh | Gaploi | Itgap Binh On 0 o
Q5 | Va it gip 16 ky thuatkhong? | nhieu | 16i | thwong | dinh o 448 | 051 | 98%
Ban c¢6 mudn tiép tuc st dung Rat R . 9
Q6 | cong cu nay trong twong lai | khéng Khoﬁr)g Muén B1r\1h Ra;c 4.35 0.71 | 92%
n M muon thwong | muon
khong? muén
, o Chic o y Chiac
q7 | Bancoduwdinhgibithiucong | o | Khong | Cdn | oo | gy | 438 | 0.64 | 96%
cu nay cho ngudi quen khéng? khong muon nhac 6

Biéu do thong ké gia tri trung binh va d6 léch chuin tiéu chi
danh gia cia 50 giang vién truedng PHSP TP.HCM 2024

415 4.25 4.32 441 448 4.35 4.38
Q1 Q2 Q3 Q4 Q5 Q6 Q7

Tiéu chi danh gia Cau hoi

Diém

Thang do gia tri
= N w s

o

B Trung binh (M) Do 1éch chuén (SD)

Hinh 17. Biéu db gid tri trung binh va d@ léch chudn tiéu chi ddnh gid ngwdi diing

K&t qua nay cho thiy bén canh hiéu qua, ngwdi dung gido duc con dic biét coi trong sw 6n dinh va do tin ciy cia
mot hé théng cong nghé. Viéc hé thong dwoc danh gia cao vé tinh dn dinh 1a mot minh chirng cho thay kién tric va
thuit toan da dwoc thiét ké tot. Mic du vAy, mot sd gop y tir ngudi dung tip trung vao viéc cai thién kha nang xt
ly cac cong thirc toan hoc va hda hoc phirc tap, day 1a mot gi¢i han cin dwoc khic phuc trong cac phién ban twong
lai.
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V. THAO LUAN

K&t qua nghién ctru cho thiy giai phap da dap (rng tét muc tiéu tw dong héa quy trinh chuyén déi dit liéu va hd tro
gido vién trong viéc xay dwung, quan ly ngan hang cau hoéi moét cach hiéu qua. Viéc tich hop sau cac cong cu trong
hé sinh thai Google Workspace gitp giam dang ké khdi lwgng thao tac thi cong, dong théi ddm bao tinh thong
nhit va toan ven dit liéu trong sudt qua trinh xt 1y [4], [8].

So véi phwong phap truyén thong, gidi phap nay mang lai mot quy trinh lam viéc lién mach, cho phép ngudi dung
nhép, phan tich va xuit dir liéu chi trong mdt méi treorng duy nhit. Khd nang nhan dién va dnh xa chinh xac giira
ndi dung van ban va hinh &nh minh hoa di gép phan ning cao chit lwgng dir liéu dau ra, tao tién dé cho viéc &ng
dung trong cac hoat dong danh gia truc tuyén [11].

Vuot ra ngoai nhitng lgi ich ro rang vé hiéu sudt, mot déng gép quan trong clia cong trinh 1a vai tro h6 trg nang
cao ning luc sw pham cho gido vién, mot cach ti€p can phu hgp véi méd hinh TPACK. Bing cach tw ddng hoda cac
khau ky thuit phitc tap [9], cOng cu gitup gidm thifu cac rao can lién quan dén tri thikc cdng nghé, cho phép gido
vién tip trung ngudn lwc va chuyén mon ctia minh vao cac yéu td cot 16i hon 13 tri thikc ndi dung va tri thikc sw
pham. Cu thé, chirc ning phin loai cip d6 tw duy Bloom [3] khéng chi don thuin 1a cong cu dinh danh théng tin,
ma thuc chit 1d mot co ché phan tich sw pham, gitp gido vién dé dang xay dung ma tran dé thi cAn bing va dam
béo cac muc tiéu hoc tip dwgc danh gia mot cach toan dién. Diéu nay khéng dinh sdn phdm nghién ctru khong chi
13 mot gidi phap vé hiéu suit, ma con 1a ciu ndi gitp tich hgp cong nghé vao thuc tién giang day mot cach cé y
nghia.

VI. KET LUAN

Nghién ctru da phat trién thanh cdng mat giai phap tw dong hoa toan dién cho quy trinh trich xuit, chuyén ddi va
chuéin hoa dir liéu bai kiém tra trong moi treong Google Workspace. Cong cu dd chirng minh dwoc khé nang xtr ly
hiéu qua cic ngudn dir liéu da dang nhw Google Docs, PDF, Word va cac trang web hoc liéu, chuyén d6i ching
thanh c4u tric dit liéu théng nhit trén Google Sheets va hd tro xuit ti dong sang cic nén tang nhw Google Forms
va Quizizz [11]. V& mit kién tric, viéc 4p dung mo hinh ba 16p (3-layer pipeline) da ddm bao tinh mé-dun va kha
ning mé& rong trong mdi tredrng khong may chii cia Google Apps Script [4], [9]. K&t qua danh gia thuc tién cho
thay giai phép gitp gidm hon 90% thoi gian thao tic thi cong, d6ng théi cac tinh ndng nang cao nhw phan loai cp
dé6 tw duy Bloom [3] d3 gép phan dwa san phdm tré thanh mot tro Iy toan dién cho gido vién. Pong gép khoa hoc
clia dé tai ndm & viéc dé xuit va hién thwc héa mot mé hinh tich hop siu gitra cac dich vu ctia Google Workspace
[8], [9] két hop ky thuat xt ly bi€u thirc chinh quy [8] va 4nh xa hinh 4nh d€ giai quy&t mot bai toan thyc tién trong
gido duc so.

Maic du cong trinh di dat dwoc cic muc tiéu chinh, nghién ctru vAn con mét s6 han ché cin dwoc cai thién trong
twong lai. Hién tai, thuit toan trich xuit dwa trén biéu thitc chinh quy (regex) con gip khé khan véi cac template
mau tai liéu phirc tap, ddng thoi gidi phap chuwa hd tro xir 1y cac ndi dung chuyén nganh nhw coéng thirc toan hoc
va héa hoc. Tir d6, cAc hwdng phét trién tiép theo sé tip trung vao viéc tdi wu thuat toan trich xuit bang cdc mo
hinh hoc siu chuyén vé phan tich bd cuc tai liéu nhw LayoutLM. Song song do, viéc nang cao niang luc NLP bing
cac md hinh ngdn ngitt 1ém, ho tro cac ndi dung chuyén nganh, va mé rong kha ning twong thich véi cac hé théng
LMS khac nhw Moodle sé 1a nhirng wu tién hang dau. Vé 1au dai, viéc phat trién mot giao dién web ddc 1ap sé giap
cong cu tré nén linh hoat va c6 kha ning trién khai rong rai hon.

VIL LO'1 CAM ON

Nghién ctru nay dworc tai tro béi ngudn ngin sach khoa hoc va cong nghé Trwong Pai hoc Sw pham Thanh phd H6
Chi Minh trong dé tai nghién ctru khoa hoc cia sinh vién ndm hoc 2025-2026.
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AUTOMATED GENERATION OF ELECTRONIC TESTS FROM COLLECTED DATA

Nguyen Le Ngoc Duy, Hua Thien Truong, Nguyen Duc Huy, Phan Thi Hong Nhung,
Luong Tran Ngoc Khiet, Luong Tran Hy Hien, Phan Thi Nam Anh

ABSTRACT— In the context of digital transformation in education, creating electronic tests from heterogeneous sources
remains a significant challenge. This research presents a comprehensive automation solution built on the Google Apps Script
platform, capable of flexibly processing data from diverse sources such as Google Docs, PDFs, and websites. By utilizing regular
expressions for text analysis and a dedicated algorithm for image mapping, the system converts raw exam data into a
structured question bank based on a three-layer architecture. The solution was evaluated through experiments with a dataset
of 60 exams and a survey involving 50 teachers at the Ho Chi Minh City University of Education. Quantitative results indicate
that the tool reduces processing time by over 90%, achieves a 91% extraction accuracy for multiple-choice questions, and
received a high user satisfaction rating (4.4/5 points). In conclusion, the solution has demonstrated high effectiveness and
feasibility, providing a useful tool for teachers to optimize their question bank creation and management workflow, aligning
with the TPACK framework.

Tiwr khéa— Digital Transformation, Educational Technology, Quizizz, Google Apps Script, Electronic Assessment

Nguyén Lé Ngoc Duy la sinh vién
nam th& hai cia Trwong Pai Hoc
Sw pham TP.HCM vao thoi diém
dang bai bao nay. Linh vuc quan
tAm: phat trién phin mém, cong
nghé gido duc, phan tich dir liéu va
dién todn ddm may.

Nguyén Pirc Huy 1a sinh vién nim
tht hai cia Trwong Pai Hoc Sw

bai bdo nay; hién dang quan tim vé
cac nghién ctru va &ng dung trong

biét la 14p trinh backend, hé thong
phia may chd va dién toan dam

pham TP.HCM vao thoi diém dang §

linh vuc phat trién phan mém, dic |

Hira Thién Trwong la sinh vién
nam thir ba cia Truwdng Pai Hoc Sw
pham TP.HCM vao thoi diém dang
bai bdo nay; hién dang quan tim vé
cac nghién ctu trong linh vwc tri
tué nhan tao véi phan tich dir liéu.

Phan Thi Héng Nhung 13 sinh vién
nam th ba cta Truwdng Pai Hoc Sw
pham TP.HCM vao thoi diém dang
bai bio nay; hién dang quan tim vé
cac nghién ctru trong linh vyc hoc
may &ng dung, cong nghé gido duc
va phan tich dit liéu.
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Lwong Trian Ngoc Khiét nhin
bing Ctr nhan Céng nghé phin
mém (2016) va bing Thac singanh
Khoa hoc may tinh (2019) tai
Trwong Pai hoc Sw pham TP.HCM;
hién la giang vién ctia Trwong Dai
hoc Sw pham TP.HCM. Huwéng
nghién ctru chinh tap trung vao Tri
tué nhan tao, phan tich dir liéu va

cac rng dung cong nghé gido duc. Pac biét la cac ing

Phan Thi Nam Anh tot nghiép Thac
sT nganh Khoa hoc mday tinh Pinh
hwéng trng dung tai Treong Pai hoc
Sw pham TP.HCM nam 2025.
Hwéng nghién ctru chinh tap trung
vao cic ing dung Al va san phim
chuyén déi s6 trong gido duc.
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Lwong Tran Hy Hién nhan bing
thac s nganh Khoa hoc May tinh tai
Trwong Pai hoc Cong nghé thdéng
tin, PH Qudc gia TP. H6 Chi Minh vao
nam 2014. Hién nay, 6ng la nghién
ctru sinh nganh Hé théng Théng tin
tai Hoc vién Khoa hoc va Céng nghé,
Vién Han lam Khoa hoc va Cdng
nghé Viét Nam, dong thoi 1a gidng

vién Khoa Céng nghé thong tin tai Truwdng Pai hoc Sw
pham TP.HCM. Huéng nghién ctru: tap trung vao tri
tué nhan tao va cac &ng dung, dac biét la cac bai toan
td chirc thong tin, tim ki€m dnh theo ngit nghia, va cac
mo hinh ngon ngitr - thi gidc may tinh.
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