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Managing attendance in extracurricular classes poses challenges due to
flexible schedules and locations, often leading to errors and potential
fraud. This paper presents the design, implementation, and evaluation
of a no code electronic attendance system developed using AppSheet
with Google Sheets as the backend. The global positioning system is
used to verify student location within a 100 m radius, requires real-time
photo capture during check-in, and applies session-based controls to
prevent late or fraudulent submissions. The methodology includes
system architecture design, technical criteria definition, and a one-
month pilot with classes of around 30 students at Ho Chi Minh City
University of Education. Data such as timestamps, images, and
coordinates are automatically recorded and verified. Results show a
75% reduction in attendance errors and a 72% decrease in check-in
time, cutting manual roll calls from 6-8 minutes to 1-2 minutes per
session. User feedback highlights system stability and satisfaction,
confirming the feasibility and scalability of no code solutions for
flexible education and related fields.
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Viéc quan 1y diém danh trong cac 16p ngoai khéa gap nhiéu thach thirc
do lich trinh va dia diém linh hoat, thuong din dén sai sot va tiém an
gian lan. Bai bao nay trinh bay thiét ké, trién khai va danh gia mot hé
thong diém danh dién tir khong can lap trinh phat trién trén nén tang
AppSheet v6i Google Sheets 1am backend. Hé thng dinh vi toan cau
duogc st dung dé xac minh vi tri sinh vién trong ban kinh 100 m, yéu
cau chup anh thoi gian thyuc trong qua trinh diém danh va ap dung co
ché kiém soat theo phién dé ngan chin viéc dang ky muon hoic gian
lan. Phuong phap nghién ctru bao gom thiét ké kién tric hé thong, xac
dinh tiéu chi ky thuat va thi diém mot thang vai cac 16p khoang 30 sinh
vién tai Truong Dai hoc Su pham Thanh phd H6 Chi Minh. Dit liéu nhu
diu thoi gian, hinh anh va toa do duoc tw dong ghi nhan va xéc thuc.
Két qua cho thiy 15i diém danh giam 75% va thoi gian diém danh giam
72%, 1t ngan tir 6-8 phit xudéng con 1-2 phat mdi budi. Phan hdi
ngudi ding nhin manh tinh én dinh va mic do hai 1ong cao, xac nhan
tinh kha thi va kha ning mé rong cua giai phap khong can lap trinh
trong giao duc linh hoat va céc linh vuc lién quan.
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1. Gi6i thiéu

Ung dung cong nghé sb trong diém danh déng vai trd then chdt trong chuyén ddi s gido duc, gop
phén t6i wu héa quan 1y 16p hoc, néng cao hi¢u qua giang day, giam sai sot va tang tinh minh bach
trong ghi nhén chuyén can [1]. Nh1eu nghién ctru quoc té da dé xuét cac phuong phap diém danh
théng minh nhur hé théng truc tuyén [2], sinh tric hoc van tay [3], nhan dién khudén mat [4] va sir dung
thé Near Field Communication (NFC) [5]. Du tu dong héa va hd trg phan tich dir liéu, cac giai phap
nay thuong yéu cau dau tu phén cing cao, phu thudc vao chét luong thiét bi, hodc thiéu co ché xac
thyc lién tuc, gy kho khan khi trién khai trong cac 16p ngoai khoa c6 ngan sach han ché.

Giai phap dé xuat sir dung Hé théng dinh vi toan ciu (Global Positioning System - GPS) két hop
anh chyp thoi gian thuc dé xac minh sinh vién c¢6 miat ding vi tri va thoi diém, dong thoi ngan
chan gian lan bang cach chyp anh néi dung budi hoc (vi du: anh ‘bang ghi ngay, chu de). Ung
dung dugc phat trién trén nén tang AppSheet (no-code), tin dung sin GPS va camera cua thiét bi
di dong [6] - [8], va sir dung Google Sheets lam h¢ quan tri dir liéu voi cac co ché bao mat va
phan quyén truy cép chi tiét [9], cho phép trién khai nhanh, chi phi thap va dé tuy chinh. Xu
huéng phat trién cac nén tang no- -code, von da dugc trién khai hiéu qua trong céc giai phap quan
1y doanh nghiép [10], cling cho thdy tiém ning g dung cao trong bdi canh gido duc.

Vé mit 1y thuyét, nghién ciru ndy mé rong md hinh Rapld Application Development trong
moi truong no-code bang cach tich hop ba co ché xac thuc: vi tri GPS, anh chup thoi gian thyc va
quén 1y phién diém danh. Pham vi ap dung la cac 16p ngoai khoa k¥ niang mém, tin hoc tmg dung
va cau lac bo hoc thuat, véi ddi twong 1a sinh vién nam 1-3 (18-22 tudi), quy mé mdi 16p tir 20 -
50 sinh vién - nhom ddi tuong thuong xuyén di chuyén va kho diém danh chinh x4c bang phuong
phap thu cong.

2. Phuong phap nghién ciru
2.1. Khdo sdt cdc hé thong diém danh hién cé

Céc hé théng diém danh théng minh dugc nghién ctru nhim ning cao tinh chinh xéc, tu dong
hoa va giam gian 1an. Tuy nhién, mdi giai phap déu ton tai han ché vé& chi phi, thiét bi va kha
nang trién khai linh hoat. Nhom nghién ctru khao sat bon hé thong tiéu biéu, dya trén cac tiéu chi:
chi phi, xac thyc vi tri, xac thyc danh tinh va tinh kha thi.

Bang 1. So sanh cdc hé thong diém danh

Hé théng Chi phi Xz:,ci g_lllr ¢ (i(;:lchdtlllrllllll Kha ning trién khai
NFC Trung binh Khong Khong Dé, nhung thiéu an toan
Tryc tuyén Thap Khong Khong D@ trién khai quy mé 16n
Van tay Cao Co thé Tt Han ché linh hoat
Nhan dién khudn mat Rt cao Co Tot Kho trién khai dai tra
Giai phap dé xuat Thap Co Tuong d6i  Linh hoat, d& mé rong

Bang 1 trinh bay so sanh nim phwong phap diém danh théng minh dya trén bon tiéu chi
chinh: chi phi trién khai, kha nang xac thyc vi tri, kha nang xac thyc danh tinh va tinh linh hoat
khi trién khai. Qua do, co thé thy rd uu — nhugc diém coa tung giai phap: NFC va truc tuyén co
chi phi thap, dé trién khai, quy md rong nhung thiéu co ché xéac thuc; sinh trac hoc van tay va
nhén dién khuén mat cung cap xac thyc t6t nhung kém chi phi va gidi han vé linh hoat; trong khi
giai phap dé xuét cua chung t6i can bang duoc ca bén yeu td, vira tiét kiém, vira xac thuc da 16p
va dé tiy chinh trén nén tang no-code.

Benyo va cong su [5] dé xuét hé théng diém danh bang thé NFC ca nhan, dau doc dat tai 16p
hoc, véi chi phi 2-4 USD/thé va 50-100 USD/thiét bi doc. Hé thdng thao tac nhanh, dé trién khai,
nhung khong kiém soat dugc diém danh ho do sinh vién c6 thé nho ngudi khac quét thé, va ciing
khong ghi nhan thoi gian hién dién thyc té.

Rahayu va cong su [2] xdy dung h¢ théng diém danh tryc tuyén phuc vu day hoc mua dich,
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cho phép sinh vién dang nhap nén tang web va xac nhan diém danh theo gio dinh trude. Uu diém
1a khong can dau tu thiét bi, d& trién khai cho 16p hoc 16n. Tuy nhién, hé¢ thdng thiéu co ché xac
thuc vi tri va danh tinh, d& bi diém danh ho néu chia sé thong tin dang nhap.

Akinola va cong sy [3] trién khai hé thong sinh tric hoc ding cam bién vén tay két ndi qua
USB hoic Bluetooth. Chi phi thiét bi tir 50-100 USD, chua ké bao tri va phan mém. Du d6 bao
mét cao, hé théng khong phtt hop cho 16p hoc c6 dia diém linh hoat va ngan sach han ché.

Alburaiki va cong su [4] dé xuat diém danh bang nhan dién khudn mat két hop GPS, dung hoc
may dé xac thyc ‘qua anh chyp tir camera dién thoai. Giai phap tan dung thiét bi co san, khong
can phan cimg b6 sung, nhung viéc huan luyén mé hinh hoc may (Machine Learning - ML) doi
hoi tai nguyén xur 1y 16m (chi phi tir 2.000-5.000 USD) va dé bi 18i do diéu kién 4nh sang, tu thé
chup hodc anh in gia mao.

Tom lai, cac hé théng hién c6 tuy hudng dén tu dong hoa va xac thuc danh tinh, nhung van
con han ché dang ké: NFC ton chi phi phan cimg va thiéu xac thuc phién hoc; hé thong truc tuyén
dé trién khai nhung kém bao mat; sinh trac hoc van tay yéu cau thiét bi chuyén dung, kho linh
hoat; nhan dién khuon mat doi hoi ky thuat cao va dé& sai léch trong diéu kién khéng 1y tudng. Do
d6, can mot giai phap cin bang giita do tin cdy, chi phi thap va kha nang trién khai linh hoat, dic
biét phu hop véi 16p hoc ngoai khoa quy mé nho, thuong xuyén thay do6i dia diém.

Ttr cac yeu td trén, co thé thiy cac hé thong hién tai chua dong thoi dap tng dugce cac yéu ciu
vé chi phi thap, tinh xac thyc cao (dia diém + danh tinh), va kha nang trién khai linh hoat trong
16p hoc ngoai khéa. Giai phap cta chung toi khic phuc dong thoi cac diém yéu nay bang cach
tich hop GPS va anh minh chiing trong mot quy trinh diém danh t6i uu hoa, dé trién khai trén nén
tang AppSheet no-code, dic biét phit hop cho céc 16p hoc khong ¢b dinh thoi gian, dia diém.

2.2. Tiéu chudn hé thong

Kha dung cta hé théng dugc danh gia theo chuan ISO 9241-11 véi ba tiéu chi: hiéu qua, hiéu
suit va mirc do théa man nguoi dung, dua trén khao sat va thtr nghiém tai Truong Dai hoc Su
pham Thanh phé HO Chi Minh trén céc 16p ngoai khoa do Cau lac bd Tin hoc t6 chic.

V& hiéu qua, hé thong cho phép sinh vién hoan tat diém danh trong 3 budc: mé ung dung,
chon 16p, chup anh va xac nhén, voi thoi gian trung binh 6 gidy - thdp hon ngudng 10 gidy dugc
xem 14 t6i wu theo tiéu chuin phan hoi giao dién. Cac chirc ning nhu xem danh sach 16p, bao cao
chuyén can duoc bd tri tryc quan trén menu cb dinh, gitp thao tac nhanh chéng. Hé thdng dugc
xay dung bang AppSheet, hd trg cap nhat noi dung va thém 16p hoc ma khong can 1ap trinh. Theo
khao sat, 68,8% ngudi dung danh gia rat tot va 25,6% danh gia tot vé mirc do tiét kiém thoi gian,
cho thiy ngudi dung cam nhan rd rét sy nhanh chéng va don gian cua thao tac diém danh.

Vé hiéu suét, hé thong hd trg diém danh da bdi canh nhu 16p truc tiép (x4c minh GPS va anh
chup), 16p truc tuyén (anh man hinh c6 mi 16p va thoi gian), va hoat dong ngoai khéa. Thir
nghiém cho thiy sai sé dinh vi GPS dué6i 100 mét, dam bao xac thuc chinh xac. Giang vién c6 thé
cau hinh linh hoat khung gi diém danh theo ké hoach giang day. Két qua khao sat ghi nhan 71%
danh gia hé thong rat on dinh, 22,2% danh gi4 6n dinh, phan anh tinh 6n dinh va dang tin cay ciia
hé thong trong méi truong st dung thuc té.

Vé mitc do thoa mén, 75% nguoi ding danh gia hé thong rét tot va 20,5% danh gia tot, chimg to
mirc d6 hai 1ong cao dbi véi trai nghiém ngudi ding tong thé. Hau hét cho rang tmg dung gitip rat
ngan hon mét nira thoi gian diém danh so voi cach thii cong. Sinh vién chi can thiét bi c6 camera va
két ndi Internet, khong yéu cau cai dit phie tap. Ung dung hoat dong 6n dinh trén ba nén tang chinh:
Android, i0S va trinh duyét web, mang lai trai nghiém linh hoat va nhat quan cho nguoi ding.

Két qua khao sat dugc thé hién trong Hinh 1, v6i thang do tir 0 dén 4 tuong Ung: Rit khong
t6t (gia tri 0), Khong tot (gié tri 1), Binh thu’ong (gid tri 2), T6t (gia tri 3) va Rét tot (gia tri 4).
Khao sat dugc thuc hién bang bicu mau Google Forms, giri dén sinh vién va giang vién tham gia
16p 6n tap do Cau lac bd Tin hoc td chirc trong sudt 2 thang thir nghiém hé thong. Cac cau hoi
khao sat theo thang diém Likert, tap trung vao danh gia hiéu qua thao tac, muc do 6n dinh va sy
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hai 1ong téng thé khi st dung tmg dung diém danh. Nhin chung, két qua khao st tir biéu d6 Hinh
1 khang dinh hé thong dat mirc danh gia rat tich cuc trén ca ba ti€u chi ciia chuan ISO 9241-11.
Tiéu chi hiéu qua Tiéu chi hiéu suat Tiéu chi thda man
o 1 0 1 0 1
0% 0% 2 0% 10 0% 0% 2

69% 71% 4

EHOEN1 N2 m3 =4 HO N1 m2 m3 w4 EOEN]1 N2 m3 n4
Hinh 1. Bieu do khdo sat lan lugt 3 tiéu chi hiéu qud, hiéu suat, thoa man

2.3. Co 56 Iy thuyét

“7 AppSheet &r Google Sheets

Hinh 2. AppSheet sir dung Google Sheets lam nguon dit liéu

Nhu minh hoa trong Hinh 2, tng dung dugc phat trién trén nén tang ddm may cta Google, sit
dung Google Sheets 1am hé quan tri dit liéu va AppSheet dé xiy dung giao dién twong tac.
Google Sheets 1a Iyra chon phd bién nho giao dién than thién, dé sir dung, kha nang tich hop linh
hoat va dam bdo an toan dir liéu [11]. Tat ca bang dir lisu—bao gém thong tin sinh vién, lich
diém danh, toa d6 GPS va hinh anh x4c thuc—déu luu trit dudi dang sheets, cho phép cap nhat va
ddng b tirc thoi giita cac thiét bi. AppSheet két ndi truc tiép Vi cac sheet nay dé thuc hién cac
thao tac Create (Tao), Read (Doc), Update (Cap nhat), Delete (X6a) va kich hoat cac hanh dong
(Action) nhu ghi nhan thoi gian, chup anh va xac minh vi tri [12]. Nho co ché phan quyén truy
cap chi tiét va cac tinh ning bao mat cia Google Sheets (quan 1y theo user, gi6i han quyen
xem/chinh stra), hé théng vira dam bao an toan thong tin, vira giit cho qua trinh trién khai va bao
tri duoc don gian, nhanh chong [9].

Class Attendance

Hinh 3. Mdu img dung diém danh

AppSheet 1a nén tang phat trién (mg dung no code (khong can lap trinh), cho phép, chuyén d6i
dir liéu tr Google Sheets hodc cac nguon khac thanh ing dung quan 1y hiéu qua. Nén tang nay
déc biét phu hop cho cac bai toan quan 1y 16p hoc, tuong tac sinh vién va t6 chirc hoat dong ngoai
khéa. Nhu minh hoa trong Hinh 3, AppSheet ciing cung cap nhiéu mau tng dung sin co, bao
gdm ca rnau diém danh 16p hoc (Class Attendance Template), giap giang vién theo doi tinh trang
chuyén can, hd tro kiém soat si sb va nang cao chat luong giang day. Mau nay cho phép danh déu
diém danh theo ting budi hoc, tu dong cap nhat vao lich, va dong bd dit liéu voi Google Sheets,
gitip don gian hoa qua trinh quan 1y chuyén can.
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3. Két qua nghién ctru

3.1. Thiét ké céu triic bang lwu triv div liéu

UNGDUNG DIEM DANH & & & . I
B e o % o CGEED ®

Hinh 4. Méi truong luu triv co so dir liéu

Trong thiét ké co so dit lidu cho hé thong diém danh, viéc xac dinh cac thuc thé dong vai tro then
chét nhim mé hinh héa cac dbi twong can quéan 1y. Cac thuc thé chinh bao gdm: Sinh vién (Ma sb
sinh vién (MSSV), ho tén, nganh, 16p, email, anh thé, mat khéu), Giang vién (ma giang vién, ho tén,
nganh, email, anh, méat khau), Lép hoc (ma 16p, tén 16p, mi va tén giang vién, phong hoc), Pang ky
16p hoc (ma dang ky, MSSV, 16p hoc, thoi gian ding ky), Diém danh (ID, ma 16p, MSSV, thoi gian,
hinh anh, vi tri GPS), va Quan ly hé thong (ma Admin, tén, email, s dién thoai, mat khau). Di liéu
cta cac thyc thé nay duoc luu trir trén Google Sheets voi giao dién minh hoa & Hinh 4, gitp dé dang
truy Xuat, chinh stra va dong bo hoa thong tin voi ung dung diém danh.

Vé bao mat, hé thong tich hop xac thuc bang Google hodc Microsoft Authentication qua tai
khoan email t6 chire (vi du: @student.hcmue.edu.vn). Sau khi xac thuc, ngudi ding bit budc
phai nhip ding email da dang nhép; néu khong trang khép, du mat khau chinh xac, truy cdp van
bi tir chéi de ngan chan gian 1an va mao danh.

Vvé quyen riéng tu, hé théng chi sir dung thong tin cong khai nhu ho tén, MSSV va email.
Hinh anh diém danh khong yéu cau chan dung, ma 1a anh minh chtg tai 16p nhu bang viét, man
hinh chiéu hodc hoat dong hoc tap, dam bao khong xam pham dir liéu nhay cam.

Vé dinh vi, GPS chi dugc kich hoat tai thoi diém diém danh dé xac minh sinh vién c6 mat
trong pham vi 16p hoc. H¢ thong khong theo ddi vi tri lién tuc. Néu nguoi dung chua bat GPS,
g dung s& yéu cau bat vi tri dé hoan tat diém danh. Cach 1am nay vira dam béo xéc thuc chinh
x4c, vua ton trong quyen riéng tu nguoi dung.

3.2. Thiét ké “Views” va “Events”

Céc View trong tmg dung duoc thiét ké theo vai trd nguoi dung nham kiém soat quyén truy
cap va dam bao tinh riéng tu dir liéu. Cu the, glang vién co quyén truy cép vao cac View quén ly
16p va kiém tra anh diém danh, trong khi sinh vién chi thdy cac View lién quan dén dlem danh ca
nhan va trang thai phan hoéi. M&i View dugc lién két vi mot bang dir lidu hodc lat cat dir lidu
(slice) cu thé, qua d6 chi hién thi thong tin phu hop v6i nguoi dung dang dang nhép.

Vi dy, View “Diém danh sinh vién” dugc két ndi v6i bang BangDiemDanh va str dung slice
loc theo MaSinhVien twong tmg. Tuong tw, View “Quan 1y 16p hoc” lién két voi bang LopHoc,
chi hién thi cic 16p c6 MaGiangVien tring véi giang vién dang nhap. Viéc thiét ké View theo lat
cét dir liéu gitip tang hidu qua quan 1y, ngin truy cap trai phép va dam bao chinh xéc trong hién
thi thong tin.

Action trong hé théng khong chi ghi nhan thao tic diém danh ma con kich hoat chudi hanh
dong tu dong nhu ghi nhan thoi gian thuc, gin toa do GPS va luu anh chup. Cac Action duoc
thiét 1ap dé thao tac trén bang BangDiemDanh, cap nhat dir liéu cho ban ghi hién hanh. Chang
han, Action “Diém danh” ghi nh4n thoi gian (ThoiGianDiemDanh), 4nh minh chuing
(AnhDiemDanh) va toa d¢ (ViTriGPS), dong thoi kiém tra didu kién hop 18 nhu vi tri nam trong
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ban kinh cho phép. Nguoc lai, Action “Tir chdi diém danh” duoc kich hoat néu anh khong hop 18
hodc vi tri sai 1&ch, khi d6 hé théng s& tao canh bao va tir chdi luu ban ghi, dam bao tinh minh
bach va toan ven dir liéu.

Event dugc thiét 1ap nhu bo hen gid logic nham kiém soat khung thoi gian diém danh. Khi
giang vién khoi tao phién diém danh, Event s& gi¢i han thoi gian hop 18 (thuong tir 2-5 phut). Sau
thot gian nay, hé thong s& tir chdi moi ban ghi giri 1én, ké ca khi thong tin day du, nhim ngan
chin viéc diém danh mudn hodc gian lan. Cac Event co thé dugc thiét 1ap tu dong hodc dugc dicu
khién thu cong boi giang vién, vi du qua nit “Tit diém danh”.

New Action

View name A unique name for this action
1 . New View

DANH SACH SINH VIEN  ~

For this data

DANH SACH SINH VIEN
Which table or slice to display.

Data: set the values of some columns in this row
View type
WWhat kind of view this

) =) S B 9 @
' I MSSV - la A @
1=} =] L] =
Hinh 5. Tao mot View mdéi trong AppSheet Hinh 6. Tao mét Action maoi trong AppSheet

Khi tao View méi (Hinh 5), can thiét 1ap cac thudc tinh sau:

- Tén View: Dat tén phu hop vdi muc dich sur dung.

- Danh cho dir li€u nay: Chon bang hoac lat cit dit liéu sé& hién thi trong View.

- Loai View: Chon kiéu giao dién phti hop nhu Bang (Table), Lich (Calendar), Biéu d6 (Chart),..

- Vi tri: Xéc dinh noi hién thi View trén giao dién tmg dung (menu dudi, goc,...).

Khi tao Action méi (Hinh 6), can thiét lap:

- Tén Action: Pinh danh duy nhat, d& phan biét vdi cic Action khac.

- Danh cho mét ban ghi: Xac dinh bang hoac lat cat dir liéu ma Action ap dung.

- Thuc hién diéu nay: Chi dinh hanh dong s€ dugc thuc hién (chuyén ung dung, cap nhat cot,
gui email, thém/xoa dong,...).

- Vi tri: Xac dinh vi tri hién thi Action (biéu twong canh ban ghi, trong menu,...) va mic d6 vu
tién khi kich hoat.

3.3. Quy trinh sir dung

Hinh 7 minh hoa quy trinh vén hanh ung dung diém danh nhu sau: sinh vién ding nhap hé
thong theo vai tro dugc phan quyén. Giang vién khoi tao phién diém danh, sinh vién chi co thé
thyc hién diém danh néu dang & vi tri GPS do giang vién thiét 1ap va cung cap anh xac thuc ding
quy dinh. Néu hop 18, hé thdng ghi nhan thoi gian vao 16p; néu khong, thao tac bi tir chéi. Khi két
thac budi hoc, giang vién mé phién diém danh ra v&, sinh vién tiép tuc xéac thyc vi tri dé ghi nhan
gio roi 10p. Ngoai ra, sinh vién c6 thé diang ky hoc phan va hé thong s& kiém tra diéu kién trudc
khi x4c nhan. Co ché két hop giita GPS va anh minh ching giup dam béo tinh chinh xac, minh
bach va han ché gian 1an trong qua trinh diém danh.

3.4. Cach hoat dong

Nguoi dung nhap tai khoan va mat khau dé dang nhap, hé théng kiém tra thong tin trong
Google Sheets. Néu thong tin chinh xdc va khop voi vai tro da chon, hé thong cho phép ding
nhép; nguoc lai s& hién thi thong bao 16i. Sau khi ding nhap thanh cong, nguoi dung duge
chuyén dén giao dién phu hop véi quyen han tuong tmg: Admin c6 toan quyén quan ly hé thong,
giang vién quan 1y danh sach sinh vién va diém danh, con sinh vién chi c6 thé diém danh, ding
ky hoc phan va xem thong tin c4 nhan.
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Ngui diing mé dmg Nhap vai trd, téi Hé théng xéc thue Knong hop 18 | 1ang bao Ii va yéu
dung khoan, mét khau théng tin cau nhép lai
l Hop 1€
Admin ————{ Cap quyén truy cip Sinh vién
_—
Giang vién
Truy cép giae dién Truy cép giao dién Truy cap giao
quan tri vién giang vién dién sinh vién
Cé cc chirc ning G céc chirc ndng Cé cic chirc ning
Quan Iy ngudi dung, lQuén 1§ 16p hoc, diém Siom danh, déng ki
1 o+ hoc phan theo lich
hoc phan, diém danh danh h
oC
Truy cap chire ning Truy cip chirc ning L
giém danh Gém danh Truy cip chirc ning
Truy cip chire ning Giing kf hoc phdn
diém danh
Chirc nang diém Chirc ndng dang Ki
danh hoc pnan
su
i dung L
chirc ning Hign thi
Giang vién/admin bat R
cho phép sinh vién Danh sdch hoc phan
diem danh?
T
: Xem danh sach
Cho phép hoe phin
Sinh vién Giém danh
Hop 1& v&i GPS tai vi tri Knhéng hop 1€ Chon \op hoc phdn
gidng vién/admin va mudn dang ki
chup anh xac thrc
Ghi nhan diém danh a 5o 1& Hé méng kiém tra
Ghi nhan git vao Théng bao Ioi
Khi két thic Hop 1& " i s
I‘)ét hoc » Kiem r.rua dIeI.J kién
¥ aang ki
Giang vién/admin bat
cho phép sinh \nen N .
ghi nhan hoan tat Cap nhdp vao danh
budi hoc? sach dang ki khéng hop 1&
Cho phép l
s hn\:ﬁ? nh::n L Cap nhat hoc phin
(cBn GPS tai vi tri Ghi nhan gid ra vao lich hoc Théng bao 10i
gidng vién)

Hinh 7. So do6 quy trinh hoat déng cia iing dung diém danh

Cdch thircc hoat dong cua tinh nang quan ly thong tin:

- Hé thdng t6 chuc thong tin theo vai trd: Admin quan 1y toan bd nguoi dung, Giang vién chi
xem danh sach sinh vién 16p minh phu trach. Khi chinh stra thong tin, nguoi dung chon tir danh
sach, nhép vao tai khoan can cap nhat, chinh stra trong form va nhan Luu. Hé théng xac minh dir
lidu trude khi cép nhat vao Google Sheets.

- Thém sinh vién mdi c6 thé nhap thu cong hodc dung OCR (Optical Character Recognition)
trich xuét thong tin tir anh thé sinh vién. Xo6a nguoi ding yeu cau xac nhan trudce khi thuc hién.
Heé thdng ciing hd trg tim kiém nhanh bang tir khoa va 1am méi danh sach khi c6 thay doi.

Cch thirc hoat dong cia tinh nang diém danh

- Giang vién (hodc nguoi phu trach) 16p kich hoat diém danh khi bt dau budi hoc véi thoi gian
mdc dinh 10 phuat va c6 thé diéu chinh. Sinh vién diém danh bang cach nhin x4c nhén, chup anh
truc tiép dé xac thuc, khong dung anh c6 san Heé théng kiém tra thoi gian, vi tri GPS, hinh anh va
cap nhat trang thai néu horp 1¢. Khi gap su cd, giang vién cd thé nhap thong tin thu cong dé ho trg.

- Két thiic budi hoc, giang vién mé diém danh ra vé cho sinh vién. Sinh vién x4c nhan lan
cubi, hé théng ghi nhan thoi gian roi 16p va kiém tra vi tri GPS. Sau khi dong diém danh, dir liéu
dugc luu vao Google Sheets. Giang vién theo ddi danh sach sinh vién c6 mit, ving mat. Quy
trinh ty dong nay giam tai thoi gian, nang cao do chinh xac va minh bach trong quéan ly 16p hoc.

Cdch thire hoat dong ciia GPS trong vmg dung diém danh

- Khi giang vién mo diém danh, ing dung kiém tra dich vu vi tri cia thiét bi. Néu chua bat, hé
thdng s& yéu cau bat dé cip nhat toa do 16p hoc tai vi tri hién tai ctia giang vién. Sau khi bat vi tri,
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hé théng ghi nhén toa d6 16p hoc. Khi sinh vién diém danh, tng dung tu dong liy toa d6 GPS va
kiém tra khoang cach véi 16p hoc. Sinh vién phai trong pham vi 100 m dé dlern danh thanh cong.

- Piém danh vao dién ra trong 10 phut dau, diém danh ra trong 5 phut cubi budi hoc. Ca hai
hoat dong déu 4 ap dung cung co ché kiém tra GPS, dam béo sinh vién hién dién tir diu dén cudi.

- Giang vién va admin khong bi giéi han khoang cach khi diém danh, gitip ho linh hoat hd tro
sinh vién khi can thiét.

V] TR VAC

Toh G
Bandd  Vétinh

Hinh 8. Hién thi toa @6 hién tai ciia sinh vién va khoang cach so voi lop hoc
Hinh 8 minh hoa giao dién kiém tra vi tri ciia ing dung diém danh, trong dé hién thi ban d6
véi toa do hién tai cia sinh vién va khoang cach so vai vi tri 16p hoc. Giao dién nay cho phép
sinh vién xac nhan vi tri cta minh trude khi thuc hién diém danh, dong thoi hé théng tu dong
kiém tra diéu kién khoang cach 100 mét dé xac dinh tinh hop 1é cta viéc diém danh.

3.5. Két qud va théo lugn

Hé théng dugc trién khai thir nghiém trong mot thang thong qua Cau lac bd Tin hoc tai
Truong Pai hoc Su pham Thanh phd HS Chi Minh, 4p dung cho cac 16p 6n tap kién thirc trude
ky thi hoc ky (t6i da 30 sinh vién/l6p). Trong mdi budi hoc, sinh vién thyuc hién diém danh qua
ung dung trong vong 1-2 phat. DT liéu duoc ty dong luu trit vao Google Sheets, déng thoi két
hop kiém soét vi tri GPS va anh chup xéc thuc.

Két qua thir nghiém cho thay hé théng dat hidu qua cao vé thoi gian va do tin cdy. Trung binh,
mg dung chi mit t6i da 6 gidy dé tai giao dién diém danh cho mdi sinh vién. Véi 16p 30 sinh
vién, tong thoi gian diém danh giam tir 6-8 phit (khi thwc hién thu cong bang cach goi tén va
danh dau) xubng con tir 1-2 phut.

Bang 2 trinh bay su khac biét giita hai phuong phép diém danh vé thoi gian thuc hién va ty 18
16i trung binh ghi nhan trong qué trinh thir nghiém. ]

Bang 2. Bdng so sdnh gitta phuwong phadp diém danh thi céng va tw dong

Thoi gian diém danh Ty 18 16i giam trung

Phwong phap 16p c6 30 sinh vién S0 10i trung binh/buoi binh (%)
Thu cong 6 - 8 phut 4
Appsheet diém danh 1- 2 phut 1 75

Vé d6 chinh xac, s6 16i duoc dinh nghia 1a cac ban ghi diém danh sai thong tin thoi gian hodc
vi tri, hodc khong khop véi danh sach thuc té khi ddi chiéu thii cong sau bu01 hoc. Qua trinh xac
dinh 13i dwoc thuc hién bang cach kiém tra lai dir liéu diém danh sau mdi budi hoc & ca hai
phuong phéap. V&i phuwong phap thii cong, 16i duoc xac dinh thong qua viéc dbi chiéu danh sach
goi tén véi thuc té co mit tai 16p. Vi phuong phap sir dung tmg dung, 18i duoc xéc dinh khi phat
hién sai sot trong thong tin thdi gian, vi tri GPS hodc anh minh chimg khong hop 18 (vi du: diém
danh hg, sai khung gio, hodc anh khong ding dinh dang). Dir liéu dugc thu thap tir hai nhdém 16p:
mdt nhom st dung phuong phap tha cong, nhom con lai sir dung hé théng diém danh ty dong.
Trong 10 budi hoc véi tdi da 30 sinh vién mdi 16p, két qua cho thiy sd 18i trung binh giam tir 4
16i (thu cong) xudng con 1 13i (tw dong), twong tmg muc giam 75%.
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= _ Mésdsinhvien =

Nguyén Thuy Quynh Anh 49.01.103.004

Lé Nguyén Xuyé&n Chi 49.01.103.009 O O

Duong Thi Thu Diém 49.01.103.011 O 0O

Nguyén Lam Hoang Dung 49.01.103.013

Chau Hoan Thién 49.01.103.077 (]} O O

Nguyén Thi Cam Tién 49.01.103.081 O (]

Nguyén Thi Thanh Tra 49.01.103.085 O (]

Huynh Thi Ai Xuan 49.01.103.098 O O

Bui Nhan Thé 49.01.104.139

Hinh 9. Diém danh thi cong

NGAY MA S0 SINH VIEN TEN SINH VIEN NGANH LaP GIO VAD GIORA KHOANG CACH ANH
20/5/2025 49.01.104.027 NGUYEN MINH DAI C6éng nghé théng tin 49.01.CNTT.D 17:57:39 17:58:04 0,00 l E 5’
20/5/2025 49.01.104.081 VO CHI LAM C6na nghé théng tin 49.01.0NTTD 17:12:23 000 | "5 3’
20/5/2025 49.01.104.096 NGUYEN PHAM TRU Coéng nghé théng tin 49.01.CNTT.D 17:23:11 17:27:07 0,00 E

20/5/2025 49.01.104.131 801 MINH TAN 1ghé théng tin 49.01.CNTT.D 17:10:41 0,00 @55

Hinh lO Dzem danh ty dong

Hinh 9 minh hoa quy trinh diém danh tha cong, trong d6 giang vién phai danh déu hodc nhap
tay thong tin sinh vién, dé dan dén sai s6t va mat nhiéu thoi gian. Hinh 10 cho thiy quy trinh
diém danh tu dong bang tng dung, noi sinh vién xac thuc danh tinh théng qua anh chup truc tiép
va vi tri GPS trén thiét bi c4 nhan. Dit liéu sau d6 duge luu tu dong vao Google Sheets dé phuc
vu thdng ké va béo cao.

Su két hop giita GPS, anh xac thuc va luu trir ddm may gitp hé thong khong chi theo ddi
chinh xac su hién dién cuta sinh vién, mél con tao ra quy trinh diém danh linh hoat, minh bach va
hiéu qua hon so v6i phuong phap truyen thong.

Tuy vay, hé thong van ton tai mot s6 rai ro can Iuu ¥. Tin hiéu GPS c6 thé bi anh huong trong
cac khu vue nhiéu tang hodc c6 nhidu song, dan dén sai 1éch vi tri. Dé khac phuc, hé thong yéu
cdu sinh vién cung cap anh chup c6 dic trung ciia budi hoc (nhu bang viét, slide trinh chiéu,
khong gian 16p hoc) nham ting do tin cdy. Pong thoi, giang vién c¢6 quyén hd tro diém danh tha
cong cho nhiing truong hop dac biét.

V& chi phi, AppSheet hién mién phi cho tai khoan gido duc thuéc Google Workspace & mirc co
ban, pht hop v6i quy md 16p ngoai khoa vira va nhé. Di v6i nhu cAu nang cao nhu xtr 1y nhiéu
bang dir liéu, ty dong hoéa chuyén sdu hoic ddng bd hoéa nang cao, mirc phi dao dong tir 5-10
USD/nguoi ding/thang [13]. Tuy nhién, do khong phat sinh chi phi ha ting may chi hay can doi
ngii lap trinh, giai phap nay vin mang lai lgi thé chi phi dang ké so voi cac hé théng chuyén biét.

4, Két luan

19.01.CNTT.C 7:43:3 7:44:32 0,00 @55

Day 1a mot trong nhitng hé thong dau tién sir dung nén ting no-code tich hop ddng thoi GPS,
anh minh ching va kiém soat phién diém danh cho 16p ngoai khoa. Nghién ciru nay da lam rd
dong gop 1y thuyét thong qua viée tich hop thanh cong co ché xac thuc da yéu té trén nén tang
no-code AppSheet, bao gdbm xéc thuc vi tri (GPS), anh chup thoi gian thyc va kiém soat phién
diém danh. V& mit thyuc tién, hé théng giam 72% thoi gian diém danh, déng thoi tang d6 chinh
xac va han ché t6i da hanh vi gian l1an.

Giai phap thé hién tinh linh hoat cao khi trién khai trong nhiéu bdi canh gido duc khac nhau.
Déi véi 16p hoc truc tiép, giang vién co thé thiét 1ap ban kinh GPS cho timg phong hoc, dong thoi
yéu cau anh chup minh ching nhu bang viét ndi dung bai giang. Trong hoat dong ngoai khoa, hé
théng cho phép dinh nghia khu vuc GPS ngoai khudn vién, két hop anh chuyp thyc dia hoéc san
pham thyc hanh dé xac thyc sy tham gia. Trong méi truong hoc tryc tuyén, sinh vién c6 thé dugc
yéu cau giri anh man hinh 16p hoc ¢6 hién thi ndi dung bai giang hodc thoi gian hoc.

Ngoai pham vi gido duc, hé théng con cé tiém ning tng dung trong cac linh vuc nhu chim
cong nhan sy, quan ly su kién hodc hoat dong phong trao. Viéc xac thuc déng thoi danh tinh va
vi tri tai hién truong gitp nang cao tinh minh bach, ho trg danh gid mirc do tham gia, 1am cén cir
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cham diém rén luyén hodc ghi nhan két qua cong tac mot cach khach quan va chinh xéc.

Hé théng da dugc thiét ké va phat trién nham phuc vu 16p hoc ngoai khoa, voi cac tinh nang
chinh nhu diém danh bang GPS va anh xac thyc. Mac dit mang lai két qua tich cyc, h¢ thong hién
van con mot sé han ché nhu thiéu thong bao ty dong va chua hd trg lich hoc linh hoat. Trong
tuong lai, nhém nghién ciru dy kién ti wu hidu suat va mo rong cac tinh ning thong minh, huong
toi tich hop tri tu¢ nhan tao (AI). Cu thé, nhom s& st dung cac giai phap nhe, chi phi thap va dé
trién khai nhu Google ML Kit Face Detection API hoic MobileFaceNet dé thyc hién nhan dién
khudn mit tir anh chyp, nhim tang cuong kha ning xac thyc va phat hién hanh vi gian lan diém
danh. Ngoai ra, hé thong hién da tich hop truc tiép voi Google Sheets dé Iuu trir dir lidu diém
danh, va c6 thé mé rong két ndi voi Google Calendar nham déng bd lich hoc, hd trg t6 chirc cac
hoat ddng ndi by mot cach thudn tién.

Lo1i cam on

Nghién ctru nay dugc tai trg' boi Nguén ngan sach khoa hoc va cong ngh¢ Truong Pai hoc Su
pham Thanh phd H6 Chi Minh trong d€ tai nghién ctru khoa hoc cua sinh vién nam hoc 2024 - 2025.
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