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TOM TAT— Trong b6i canh chuyén déi s6 trong gido duc, viéc quan Iy thii cong hang nghin thw muc hoc tip trén Google Drive
gy t6n thoi gian va dé phét sinh sai sét, dic biét khi 4p dung mé hinh hoc tap theo dw 4n (PBL). Nghién ciru nay dé xuit va
phét trién mot hé théng tw ddng héa dwa trén Google Apps Script nhdm tao 1ap va quan 1y cdu tric thuw muc phan cip, dong b
di liéu thoi gian thuce véi Google Sheets. Hé thong tich hop giao dién kéo-tha hd tro thiét ké ciu tric va mo6 dun quan ly quyén
truy cap tw déng (RBAC). Hé thong dwoc danh gid qua mdt nghién cru ban thwc nghiém (quasi-experimental) véi thiét ké
trwdrc-sau c6 nhém déi chirng, thwe hién trén 10 16p hoc (N=355 sinh vién, 20 giang vién). K&t qua dinh lwgng cho thdy nhom
thywc nghiém gidm thoi gian quan 1y thw muc téi 90-95% so véi nhém di chirng (p <.001, Cohen's d > 4.0). K&t qua khao sat
dinh tinh cho thiy mic d6 hai long cao (4.31/5.0). Hé théng chirng minh tinh hiéu qua, khd ning m& rong va tiém ning Gng
dung nhw mot giai phap “low-code/no-cost” thuc tién cho cac co s& gido duc dang sir dung nén tang Google Workspace, gii
quyét hiéu qua cac thach thirc vé quan ly dit liéu phan cdp trong méi treong hoc thuit.

Tir khéa— Google Apps Script, Google Drive, tw ddng héa gido duc, quan ly thu muc, ki€ém sodt truy cap.
I. GIO'I THIEU

Trong bdéi canh gido duc s6 hda, phwong phap day hoc theo dw an (Project-Based Learning - PBL) da tré thanh
mot xu hwéng chi dao tai cac co s& dao tao dai hoc va cao ding [1]. M6 hinh nay doi héi qua trinh quan ly tién do
hoc tip phiic tap, dong thoi phat sinh khéi lwong 16n dit liéu va tai liéu hoc thuit dwoc tao ra lién tuc tir cac hoat
déng nhw bai tip thyc hanh va bai trinh bay. Do d6, viéc lwu trit, to chirc cta tirng dy an, 1&p hoc hodc nhém sinh
vién can dén mot hé théng quan ly thw muc c6 ciu tric chidt chg nhdm ddm bao tinh nhit quan, tinh quy tic va
kha nang truy xuit hiéu qua.

Google Drive da tré thanh mét trong nhitng nén tang lwu trit trwc tuyén phd bién trong méi tredng gido duc nhe
tinh tién loi va kha nang truy cip cao [2]. Viéc hdu hét gidng vién va sinh vién déu s& hiru tai khoan Google di kém
dia chi email mang lai loi thé dang ké trong trién khai cac hé thong quan ly tai liéu hoc tip. Khai thac nén tang nay
khong chi rat ngin thoi gian trién khai ma con loai bé nhu ciu tao l1ap tai khodn mdi, gidm thiéu chi phi dao tao
ngudi ding, dong thoi tAn dung tdi da ha ting cong nghé san co.

Thuec tién trién khai cho thay viéc t6 chirc va quan ly tai liéu hoc tap trén Google Drive gip nhiéu thach thic [3].
Khé khin xuit phat tir yéu ciu phan quyén truy cip cho tirng nhém sinh vién va gidng vién theo tirng du 4n, quan
1y danh sach nhém c6 thanh vién thay ddi lién tuc, xay dung ciy thw muc chuin héa cho hang chuc 16p hoc song
song, cling nhw lwu trit va kiém soat metadata phirc tap (bao goém s6 lwong tép, loai tép cho phép va han ndp bai).
Tuy nhién, Google Drive mic dinh chi hd trog mdt s thao tac thii cdng co ban cho cac tic vu nay, dan dén tinh trang
tén nhiéu thoi gian, thiéu tinh nhit quan va dé phat sinh sai s6t trong qua trinh quan ly trén quy md 16m.

Nhén dién dwgc vidn dé nay, nhiéu Hé thdng quan ly hoc tip (LMS) thwong mai nhw Canvas [4], Microsoft
SharePoint [5] hay céc dich vu lwu trir doanh nghiép nhw Box [6] da cung cip cac giai phap quan ly tép tin. Tuy
nhién, cac giai phap nay thwong gap phai ba han ché chinh trong bdi canh nghién cru: (1) tinh linh hoat thap: ciu
tric thw muc thwong cd dinh theo thiét ké cia LMS, khé tuy chinh siu theo déc thu cia tirng dw an hodc yéu ciu
riéng clia giang vién; (2) chi phi va ha ting: viéc trién khai cac hé théng nay doi hoi chi phi ban quyén va ha ting
may chd, tao rao can cho cac co s& gido duc c¢é ngin sich han hep; (3) tinh hé sinh théi: chiing thwong thiéu sw
tich hop lién mach va siu rong véi bd cong cu Google Workspace (Drive, Sheets, Forms) von da dwoc st dung
mién phi va rong rii béi hang triéu sinh vién va gidng vién [2], [4].

Ngay ca giai phap c6 sdn nhu Google Classroom, mic du tich hgp véi Google Drive, cling chi cung cip c4u tric thu
muc co ban va khong hé tro kha ning tw dong tao cac ciu tric phan cip sau, phirc tap theo nhém sinh vién, ciing
nhw khdng cho phép quan ly metadata va quy tic (rules) mdt cach linh hoat.

Do d6, khoang h& nghién ctu (research gap) dwoc xac dinh la thi€u mét giai phap “low-code/no-cost” (it ma

ngudn/khong tén phi), c6 kha ning tuy bién cao, van hanh tryc ti€p trén nén tang Google Workspace san cd. Giai
phép nay cin trao quyén cho giang vién tw thiét k& ciu tric thw muc (théng qua giao dién kéo-tha), tw dong héa
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viéc tao 14p hang loat va dong bd héa quyén truy cip theo thoi gian thuwe tir mét ngudn dir liéu duy nhit (Google
Sheets).

Nghién ctru nay hwéng téi viec phat trién mot module tw dong héa nhim gidi quyé&t mot khia canh quan trong
trong hé thdng quan ly hoc thuit tong thé, d6 1a xay dung va quan ly ciu tric ciy thuw muc cho cac 1ép hoc va nhém
sinh vién. Module dworc thiét ké v&i ba chivc ndng c6t 16i: (1) tw ddng sinh template ciu tric thw muc dwa trén thiét
ké ctia giang vién, (2) ghi nhan va déng bd héa cdu truc véi Google Sheets dé hd tro quan ly tap trung, va (3) tw
déng tao thw muc thuc té trén Google Drive kém theo phan quyén truy cap phtu hop. Pay dwgc xem 1a mot thanh
phin then chét trong qua trinh nghién ctru va phat trién hé thdng quan ly hoc thuit toan dién.

Hé théng dwoc phat trién cung cip giao dién truc quan cho phép gidng vién thiét k& mau ciy thu muc bang cong
nghé kéo-tha (drag-and-drop), tw déng lwu ciu tric vao Google Sheets, sinh thu muc thuc té trén Google Drive,
dong thoi ddng bo héa véi bang quy tic (Rules) dé quan ly dir liéu chi tiét. Giai phap nay mang lai nhiéu loi thé ndi
bat: tiét kiém khoang 80% thoi gian so v&i thao tac thi cong, van hanh hoan toan mién phi trén nén tang Google
Workspace, khong phat sinh chi phi ha ting hoZc ban quyén bd sung, va dic biét phit hgp v&i bdi canh quan ly hoc
thuat tai cac trwdmg dai hoc - cao dang.

C4c phan tiép theo sé trinh bay chi tiét vé nguon dit liéu va ciu tric hé thong, giao dién ngwoi dung va chirc nang
tao ciu tric, quy trinh sinh tao thw muc tw dong, hé thdng quan ly quyén truy cip (Permission), két qua danh gia
hiéu qud, va hwéng phat trién trong twong lai.

II. NGUON DU LIEU VA CAU TRUC HE THONG

A. YTUONG

Viéc tao ciu truc thw muc tw dong trong mdi truedrng gido duc doi hoi mot quy trinh c6 hé thdng dé thu thap, phan
loai va t0 chirc thong tin hoc tip. Trwdc hét, hé thdng cin xac dinh ciu tric cidy thu muc pht hop véi tirng mon
hoc va hoat dong cu thé, bao gdm cac thw muc chinh nhw Lab, Assignment, Project ciing cac thw muc con twong
rng. Song song d6, hé thong phai thu thip va quan ly day da dir liéu sinh vién va nhém, bao goém tén 16p, danh
sdch nhém, thong tin thanh vién va dic biét l1a dia chi email cia tirng sinh vién dé€ phuc vu viéc thiét 1ap quyén truy
cip tw dong. Thong tin nay dwoc té chirc theo mo hinh phén cip rd rang: 1&p - nhém — sinh vién, trong d6 nhin
manh viéc quan 1y email clia ca tredng nhém va thanh vién. Trén co s& dit liéu nay, hé thdng sé tién hanh sinh tw
dong cAy thu muc theo mau dinh sin, ddm bao tinh dong nhAt va chinh xac giita cdc nhém. Pong thoi, gidng vién
c6 thé thy chinh sé lwong cdp dd, tén goi thw muc chinh hoic bd sung cic thu muc con dé phit hop véi dic thu tirng
mén hoc. Cach ti€p cin nay khong chi tiét kiém thoi gian va céng strc, ma con gidp dam bao sy thong nhit va khoa
hoc trong viéc quan ly tai nguyén hoc tap cda ca 16p.

B. NGUON DUF LIEU CHINH VA CAC SHEET QUAN LY

Hé thong st dung Google Sheets 1am nguon di liéu chinh véi 3 sheet chuyén biét, theo mo hinh dwoc dé xuit boi
Google for Education (2024) cho viéc quan 1y di¥ liéu gido duc [7] st dung Google Sheets 1am ngudén dit liéu trung
tam, trong d6 dir liéu g&c dworc 18y tir bang Class List - danh sach 16p hoc va sinh vién d4 c6 sdn (Hinh 1). Bang nay
déng vai tro 1am co s& dit liéu dau vao dé quan 1y ciu tric 16p hoc va nhém sinh vién. Cac thanh phin thong tin
chinh bao gom: tén 16p (classname), tén nhém (groupname), danh sach thanh vién, ma s6 sinh vién, va dia chi
email clia tirng ca nhén. Dic biét, treong email dwoc st dung lam khéa dinh danh dé thiét 14p quyén truy cip tw
dong trong qua trinh tao thw muc [2].

Class Name Group name Group leader full nam Student ID Email address Member 1 full n Student ID (Mem| Email address 1
COMP1316  Nhom 1 Phan Thi Héng Nhung 49.01.104.104 nhungpth.cnthongtin@gmail.co Nguy&n Nam  49.01.104.156 namn123@gmail.com
COMP1316 Nhém 2 Mguy&n Thi Mai Nhung 49.10 104657 nhungpth fit293@gmail.com L& Trin Hidu  49.01.104.789 hieult890@gmail.com
COMP1316 Nhom 3 Nguyén Thi Linh 49.01.104.555 hongrong.shz@gmail.com Nguy&n Van Dat 49.01.104.778 datnv319@gmail.com
COMP1317  Nhém 3 Nguyén Thi Linh 49.01.104 555 nhhs1509@gmail com Nguy&n Van Dat 49.01.104.778 nguyennhac211@gmail

Hinh 1. Sheet Class list
Trén co s& ngudn dir liéu nay, hé théng trién khai hai sheet chitc ning quan ly:

Sheet "Create Folder" - Luwu trit cAu tric thw muc da dwgc generate:

o Chtra c4u tric cAy thw muc dwéi dang bang phing.
. Tw dong cip nhat khi cé thay ddi tir giao dién nguwoi diung.
. Lam ngudn dit liéu cho viéc tao thu muc thwec té trén Google Drive.

Sheet "Permission" - Quan ly quyén truy cap chi tiét:
J binh nghia mirc quyén cho tirng ngwdi dung hodc nhom.
o Thiét 14p quyén truy cip phén cip theo ciu tric thu muc.

. Cho phép ghi de (override) quyén mic dinh cho cac trweong hop dic biét.
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Cach t6 chirc nay dam bao dit liéu ludn dwoc duy tri tap trung, dong bo va c6 kha ning mé rong, dong thoi hd tror
viéc kiém soat quyén truy cap ciing nhw quan ly quy tic chit ché trong toan bo hé théng (Hinh 2).

= it Tao folder twong trng cho cac nhom e
ass list shee reate folder sheel

onw .nyj Buny oya dea Anij ughnb jes

Google Dri z Permission sheet
00916 DIVE = 3 link thw mue dén nhom truéng

Hinh 2. So dd quan hé

C. KIEN TRUC HE THONG 4 LOP

Hé théng dworc thiét ké theo mo hinh kién tric 4 1¢p (Hinh 3) d€ ddm bao tinh modular va kha niang bdo tri, dua
trén cac phwong phap thwc hanh tdt nhat dwoc dé xuit trong nghién ctvu ctia Vi Thanh Hwong (2024) vé tw dong
héa quy trinh quan ly hoc thuat [8].

Lép giao dién (Frontend Layer): Bao gdbm cac giao dién HTML/CSS/JavaScript cho phép ngwoi dung twong tac
truc quan véi hé théng.

Lép xt 1y logic (Controller Layer): Pwoc trién khai trong Google Apps Script vé&i cac module chuyén biét xi 1y
céc quy tic nghiép vu [9].

Lép quan ly quyén (Permission Layer): Layer méi dwoc thém vao dé xir Iy phan quyén phirc tap dwa trén sheet
Permission, dap ng cac yéu cau bao méit trong mai trwdng gido duc [10].

Lép dir liéu (Data Layer): S& dung Google Sheets cho lwu trit dit liéu tam thoi va Google Drive cho lwu triv vat ly.

User Interface Layer

Create | Create
New Direclory‘ Templates

Structure Rule
Design Management

l’

Logical Processing Layer

Menu & Logic Directory Rule Form System
Entry Point Structure Processing | |Management | |Authentication
Rights Management Layer

Role Based

Access Rights System
Management Configuration

Data Layer

- System
File Storage—*configuration
Hinh 3. So d6 minh hoa kién tric ha ting

I1I. QUY TRINH HOAT PONG

Authorization

Persistent
Data Storage

A. MO TA CHU’C NANG

1. HE THONG MENU PHAN CAP TiCH HOP

Hé thdng dwoc tich hop truwc tiép vao Google Sheets théng qua thanh céng cu tuy chinh “ToolScript” (Hinh 4), dwoc
khéi tao tw dong mdi khi mé bang tinh. Thiét ké thanh coéng cu tuin theo nguyén tic kién tric thong tin
(Information Architecture), v&i cdu tric phan cip hop ly va dinh hwéng theo ngudi dung, gitip ning cao kha nang
kham pha va tiép cin ngay ca d6i véi ngwdi méi. DE téi wu trai nghiém, thanh céng cu dwoc t6 chirc thanh cac cum
chtrc ndng c6 lién quan chit ché, 4p dung nguyén tic chia khdi thong tin nhdm gidm tai nhan thitc trong qua trinh
thao tac. M6i cum duoc thiét ké theo quy wéc dit tén nhat quan va b6 sung biéu twong mé ta truc quan, tir d nang
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cao tinh dé st dung, han ché sai sét va ddm bao su than thién d6i véi ngwdi ding & nhidéu mirc d6 ki nang khac
nhau.

B ToolSeript

. About Our Products
Form .

Folder >

Hinh 4. Thanh céng cu

2. PHAN TiCH CHU’'C NANG
D& hién thwc héa muc tiéu tw dong hoa va téi wu hda quan Iy thw muc hoc tip, hé théng dworc thiét ké xoay quanh
ba cum chitc ning chinh, méi cum dam nhiém mot vai trd cu thé va bé tre cho nhau (Hinh 5).

Cum 1 - Quan ly Thw muc (Folder Management):

. Quy trinh chinh: Tao — chinh stra = trwc quan héa

. "Open Folder Creator": Diém bat dau dé thiét 1ap dw 4n méi

. "Change Folder Structure": Quy trinh chinh stra cho céac ciu truc da cé

. MAu thiét ké: Tiét 16 dan (Progressive disclosure) dé tranh gy qua tai cho ngudi dung

Cum 2 - Quan ly Biéu mau (Form Management):

. Quy trinh thu thip dit liéu: Tao — phan phoi - dong bo hoa

. "Form Creation": Tich hgp Google Forms véi cAc miu dung sdn

. "Sync Result": Quy trinh ETL tir ph&n hdi biéu mau vé dit liéu c6 ciu tric
. "Download class list": Chirc ning xuit di liéu v&i nhiéu dinh dang hé tro

Cum 3 - Tién ich Hé thong (System Utilities):

. Quy trinh bao tri: Gidm sat - x Iy sw c6 — khéi phuc

3 "Update Permissions": Quan ly quyén hang loat

. "Clear Cache/Sheet": Giit vé sinh hé thong va t6i wu hiéu ning
L

|

Login to Google Sheets

!

_— ~—_ No
~Has existing class?=—————> Create new class via Form

Yes

Select class

Change existing structure <N—'Z.:Need new s(ruc(ure? Y—b Open Folder Creater
lo \/ ‘es

Modify structure J j Design structure

ii:Need permissions?
No T~ e Yes

Update Permissions

l

Generate folders —H/.\H— Apply to Drive

Hinh 5. So d6 lubng thao tdc ngwdi diing
3. GIAO DIEN NGU'O'I DUNG
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Hé théng dwoc xay dwng dwa trén cac mau thiét k& da dugc kiém chirng va nguyén tic kha dung, nham dam bao
vira than thién v&i ngudi dung vira duy tri tinh 6n dinh 1au dai (Hinh 6).

e Vung [A] - Ting cwong din (Progressive Enhancement): Chirc ning dwoc phat trién theo tirng 16p,
trong d6 cac tinh ning co ban luén dwoc ddm bao hoat dong dn dinh, sau d6 méi bé sung thém céc tinh
nidng nang cao. Cach tiép cin nay gitp hé thong linh hoat va d& dang mé& rong. “Dropdown” chon 16p hién
thi dau tién, ddm bao chirc ning co ban ludén hoat déng. Néu khong load dwoc dit liéu, van hién thi
"Loading..." thay vi 16i dirng chwong trinh (crash).

e Vung [B] - Suy gidm c6 ki€m soat (Graceful Degradation): Ngay ca khi mot thanh phan gip 15i hoic
khong kha dung, cac chitc ndng cét 16i van duy tri hoat dong. Piéu nay ddm bao hé théng khéong bi gian
doan hoan toan va ngudi dung van tiép tuc lam viéc. Cac nut [+ Root], [Preview], [View] van hién thi va
c6 thé click ngay ca khi mot chtrc nang gap 16i. Vi du néu [View] 16i, [+ Root] vin cho phép tao ciu tric
mai.

e Vung [C] - Vong phan héi (Feedback Loops): Moi thao tic cia ngudi dung déu nhan dwoc phan hoi
trwc quan tirc thi, vi du nhw thong bao trang thai, bi€u twong tién trinh, hay xac nhin thanh cong hoic
that bai. Nh¢r d6, ngwoi dung cé thé nhan biét va diéu chinh hanh vi kip thdi. Méi thao tac thém hodc x6a
folder déu c6 phan hoi tic thi qua viéc cap nhit ciy thw muc. Khi ngwdi dung di chudt 1én nit chirc ning
sé c6 hiéu (rng lam ndi bat, va khi nh4n nat sé xuit hién phan hoi trwc quan.

e Vung [D] - Ngin ngira 16i (Error Prevention): Hé thong tich hop co ché kiém tra dau vao va cac hop
thoai xac nhan truédc khi thuwe hién hanh dong quan trong, ddc biét 1a cac thao tac c6 tinh hiy hoai dir liéu,
nhdm gidm thiéu rui ro va sai sot. “Preview” hién thi ciu tric truwdc khi thuc thi, cho phép ngwoi ding
kiém tra va diéu chinh. Pong thoi, viéc kiém tra tén thw muc va do siu cla ciy thw muc dwgc thwe hién
tirc thoi trong qua trinh thao tac.

Q 6 o @ F 100% - |d % O 0 w|aiel - |-[(0]+ B I 5 A %HE : ~

Folder Creator x

4 - Phan Van Hung

A E c D E F G H (A) v

Class Name Group name Group leader full nam Student ID Email address Member 1 full n Student ID (Mem| Email address 1 Member 2 B
COMP1316 Nhom 1 Phan Thi Héng Nhung 49.01.104.104 nhungpth.cnthongtin@gmail.co Nguyén Nam  49.01.104.156  namn123@gmail.com Trén Vin ¢ ( ) | + Root |
COMP1316 Nhdém 2 Nguy&n Thi Mai Nhung 49.10.104 657 nhungpth fit293@gmail com L& Trin Hiéu  49.01.104.789 hieult890@gmail.com Nguy&n Tt
COMP1316 Nhém 3 Nguyé&n Thi Linh 49.01.104.555 hongrong.shz@gmail.com Nguyén Vin Dat 49.01.104.778 datnv319@gmail.com L& Thi Hé: Céu 1
COMP1317  Nhém 3 Nguy&n Thi Linh 49.01.104 555  nhhs1509@gmail.com Nguy&n Van Dat 49.01.104.778  nguyennhac211@gmail L& Thi Hé: +Sub +Sib X
Céu 1.1

C +Sub +Sib X
( ) Céu 12
+Sub +Sib X

W

Add ‘ 1000 ‘ more rows at the bottom

Cau 2
+Sub +Sib X

Class: COMP1316

- cau 1
(D) [ Fevia
- Céu 1.2

- Cau 2

Hinh 6. Giao dién chinh

B. CACH THU'C HOAT PONG VA LUONG XU’ LY

1. KIEN TRUC LUONG XU’ LY TONG THE

Hé thong hoat dong theo m6 hinh kién tric hwéng sw kién véi ba ludng chinh chay song song nhwng cé cac diém
ddéng bo dé dam bao sw phdi hop nhip nhang gitta cic thanh phan (Hinh 7).

Thiét k& ludng xtt Iy dic biét chid trong dén viéc duy tri tinh nhit quan dir liéu khi trao ddi gitra nhiéu dich vu cia
Google nhuw Google Sheets, Google Drive va Google Apps Script. D€ dat dwgc diéu nay, hé thdng trién khai co ché
dong bd hoéa theo sy kién véi cac diém kiém tra (checkpoint) ddm bao mdi thay ddi trong Google Sheets dwgc phan
anh chinh x4c trén Google Drive, ddng thoi st dung cac thao tac khoi phuc dit liéu vé trang thai truéc dé khi c6 16i
xay ra. Pong thoi, hé théng 4p dung co ché giam thiéu s6 lwgng 101 goi API thong qua ba chién lwgc chinh: xt 1y
theo 16 (batch processing) dé nhém cac thao tac twong ty thanh mot lan goi duy nhat (giam tir 200 xuéng 50 API
calls cho modt16p 30 sinh vién), str dung dit liéu miu (template-based generation) dé tai st dung ciu triic thw muc
thay vi tao m&i hoan toan, va co ché lwu triv dém téi wu (intelligent caching) dé€ tranh truy van lap lai dit liéu da cé
trong phién 1am viéc. Co ché& nay nhdm tranh tinh trang vwot gi¢i han tin sut truy cap (rate limiting) ciia Google
Apps Script 1a 100 calls/100 gidy va 20,000 calls/ngay [11], vén 1a mot rao can thwong gip khi xi Iy khoi lwong
dit liéu I&n trong mai treong gido duc véi hang chuc 16p hoc dwgc tao dong thoi, dd dwoc chirng minh qua viéc
giam ty 18 10i tr 18% xudng 2% va rit ngén thoi gian xt 1y tir 45-60 phit xuéng 10-15 phit trong qua trinh trién
khai thyc té.
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Structure Design Permission Mgmt
Workflow Workflow
Ul Layer: Permission Ul
- Drap & Drip - Batch Update
- Preview - Role-based
Controller Permission Ctrl
- Tree to Table - API Calls
- DFS Algorithm - Batch Process

Google Sheets API

Class List Permission Sheet

Create Folder

A

Google Drive API
- Folder Creation
- Permission Mgmt

Hinh 7. Quy trinh kién tric hé théng

Dir liéu cta hé théng di qua ba giai doan chinh nhdm bao dam tinh nh4t quan va kha ning kiém soat tw dong.

e Nguon dir liéu ban dau: Giang vién nhap danh sich 16p va nhom sinh vién trong sheet Class List. Bang nay
dong vai tro nhu co sé dir liéu goc, chira thong tin dinh danh (tén 16p, nhdm, thanh vién, email).

e Thiétké va tao cAu truc: Dua trén dit li€u tur Class List, giang vién thiét ké cdu tgﬁc thu muc b?lng giao dién
kéo—tha. Két qua dugc dong b va luu tai sheet Create Folder dudi dang bang phang, phuc vu nhu blueprint
(mau) cho céc thao tac ti€p theo.

e Phan quyen truy cdp (Permission): Sau khi cdu tric dugc khéi tao, hé thong dbi chiéu vdi sheet Permission
dé gan quyén cho ting ca nhan hodc nhom, dya trén m6 hinh Role-Based Access Control (RBAC). Quyén dugc
phén cap theo cdy thu muc, véi co ché ké thira va ghi dé cho cac truong hop dac biét.

e Tao thu muyc thyc té trén Google Drive: Sau khi hoan tit cac budc xac thuc va gan quyén, hé théng tién hanh
sinh folder vt 1y trén Google Drive. Két qua 1a mot cau triic chudn hoa, phan anh diing thiét ké ciia giang vién,
ddng thoi dam bao day du rang budc vé quy téc va phan quyén.

e Quy trinh nay dam bao ring moi thao tac - tir thiét ké ban dau dén khi tao folder cudi cting — déu di qua cac
16p kiém soat, nho do dat duoc su ty dong hoa toan dién, giam thiéu sai sot thu cong, va tang tinh nhét quan dir
lidu trong méi trudng gido duc so.

2. THIET KE CAU TRUC PHAN CAP
Giai doan 1 - Kh&i tao va thiét 1ap ngir canh

Qua trinh dwgc bat dau bing co ché lira chon 16p hoc (Hinh 8), trong d6 hé théng 4p dung ki thuat tai dit liéu
déng. Hé thong thwc hién truy vin dén giao dién 14p trinh &ng dung Google Sheets dé 14y danh sach cac 16p hoc
hién c6, sau d6 tw dong dién dir liéu vao danh sach lya chon dang tha xudng. D€ t6i wu hiéu nang khi lam viéc v&i
céc tap dit liéu c6 kich thwdc 16n, hé thdng str dung mAu thiét ké tai cham, gidp rat ngén thoi gian phan hoi va gidam
thi€u do tré trong qua trinh thao tac cia ngudi dung.
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. . :Google Sheets :Class List
[ User ] [.UI Componant} [ APL } [ Sheet J

1. Click dropdown

2. Load classes

3. Query range A-Z

4. Return data aray

5. Class list data

6. Dropdown populated

7. Select class

8. Filter by class

9. Query filtered

10. Return groups
11. Groups loaded A

Hinh 8. Trinh tw lwa chon Iép hoc
Giai doan 2 - Thiét ké ciu truc truc quan

Giao dién cung cip khu vuc canvas véi chitc nang dwoc trién khai bing giao dién 1ap trinh &ng dung kéo-tha clia
HTML5 (HTMLS5 Drag API). Biéu dién trwc quan str dung cdy truc quan (tree visualization) v&i cac node c6 thé mé
rong hoic thu gon. Mdi node dai dién cho mdt thu muc vé&i cac thudc tinh: tén, mitc d6 sdu, mdi quan hé cha-con
(Hinh 9). Phwong phap thiét ké ap dung nguyen tic twong tac truc ti€p (Direct Manipulation) - ngudi dung c6 thé
truec tiép thao tac véi bidu dién truc quan cla ciu tric dir lidu thay vi lam viéc véi cac biéu dién triru twong.

Folder Creator X

COMP1316 v

Cau 1
+8ub +8ib X

Céu 1.1
+Sub +Sib X

Céu1.2
+Sub +8ib X

Céu 2
+Sub +5ib X

Class: COMP1316
| céu 1

| Focauia

| Locaui.z
L csu 2

Hinh 9. Trinh chinh stra cdy thw muc twong tdc
Giai doan 3 - Xac thwc theoi gian thwe va xem trwréc
Hé thong thwc hién xac thwec lién tuc trong background (Hinh 10).

Kiém tra tinh duy nhAit cta tén trong ciing mét cip do

Xac thwe gidi han d6 siu (ngan chan ciu tric qua sau)

Xac thuc ky tw cho tén thw muc (twong thich Google Drive)
Phéan tich d6 phirc tap cdu tric (wéc tinh tic dong hiéu ning)

Chtrc ning xem trwéc tao biéu dién cay ASCII thoi gian thwce str dung thuat todn duyét cAy dé chuyén déi ciu triic
DOM thanh dinh dang dé doc.

Hinh 10. Giao dién preview
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3. BIEN POI DU’ LIEU VA LOGIC LUU TRI¥

Thuat todn chuyén déi ciy thanh bang: Hé thdng sir dung thuat toan Depth-First Search (DFS) (Hinh 11) dé
chuyén dé&i ciu tric phan cip thanh bang phing twong thich véi Google Sheets. Quan hé cha-con dugc bdo toan
théng qua co ché ma héa vi tri trong cac cot dir lidu.

Input tree

Root

I:LA1

B

Output Table
ROW |LEVEL1|LEVEL2
1 Root
2 A
3 Al
4 B

T DFs

Visit Root

|

Add to table: Row 1

_— T~ e
<iI,J-!as chi\drenj,,l>—> Visit A Add to table: Row 2

_— — Yes
~Has children? >———>| Visit A1 Add to table: Row 3

No

No X
T No
~Has children?>——————>Backtrack to A

Visit B Add to table: Row 4

No

-
)

< E_las ch\\dreni =

Hinh 11. So do thudt todn DFS

Tao schema ddng: Hé thong xac dinh s6 cot dwa trén do siu tdi da ctia ciy. Quy trinh gobm bén buéc: (1) phin
tich dd sau cay; (2) sinh tiéu dé cot (CLASSNAME, GROUPNAME, LEVEL_1 ... LEVEL_N); (3) thiét 1ap quy tic xac
thwe dir liéu; va (4) ap dung dinh dang c6 diéu kién.

4. CO' CHE DPONG BO HOA CROSS-SHEET

Hé théng 4p dung kién tric dong bd theo su kién, trién khai mau Observer v&i co ché kich hoat tw dong. Khi sheet
Create Folder thay d6i, cdc cap nhat dwoc truyén téi sheet Permission nhdm duy tri toan ven tham chiéu. Qua trinh
ddéng bd tuin theo mo hinh tinh nhit quan cudi cting (Eventual Consistency): thay d6i dwoc xt¥ Iy bat dong bo dé
tranh chin giao dién, trong khi trang thai cudi ciing vAn ddm b4o nhit quan trén tit ca cac sheet.

5. TICH HO'P GOOGLE DRIVE VA TAO HE THONG FILE
Chién lwoc tao dwa trén template:

,,,,,,,,

Hinh 12. Cdu triic phdn cdp thw muc Google Drive
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Hé théng ap dung chién lwoc tao dwa trén template (Hinh 12) nhdm dam bao tinh nhit quan gitta cAic nhém. Quy
trinh gdbm bdn bwéc: (1) khai tao template trong thw muc tam; (2) xac thwe va ki€m tra ciu tric template; (3) sao
chép hang loat cho toan bé nhém trong 16p; va (4) 4p dung quyén truy cip & mitc nguyén tir d€ bao toan tinh toan
ven.

C. QUYEN TRUY CAP VA QUAN LY BAO MAT

1. MO HINH QUYEN VA KIEN TRUC KIEM SOAT TRUY CAP

Hé thdng 4p dung mé hinh Role-Based Access Control (RBAC) v&i co ché ké thira quyén phan cip (Hinh 13). Thiét
ké& bao mat tudn thi nguyén tic quyén t6i thiéu (Principle of Least Privilege), dm bdo mdi ngudi dung chi dwoc
cdp dtng pham vi quyén cin thiét cho vai tro ctia minh. M6 hinh phan quyén gom ba mc:

e Owner Level: Quyén quan ly toan quyén (nguoi tao folder, giang vién chinh) - tw dong dwgc gan
cho ngwoi khéi tao ciu tric thw muc.

e Editor Level: Quyén stra ddi ndi dung (trwdng nhém, gidng vién phu trach bai tp cu thé) - c6 thé
thém, stra, x6a file va thu muc con.

e Commenter Level: Quyén xem va binh luin (cac t6 chirc ddi tac, reviewer bén ngoai, giang vién
khac khoa) - phit hop cho viéc danh gia va phan hoi ma khong thay ddi ndi dung.

e Viewer Level: Truy cap chi doc (thanh vién nhém trén tai nguyén chia sé, sinh vién khac lép
dwoc chia sé tai liéu tham khao) - ddm bao bao vé ndi dung khoi chinh stra khong mong mudn.

Dic biét, hé théng hd tro phan quyén linh hoat v&i kha niang gan nhiéu email trong cling mot 6, phan cach bang
d4u phdy (,) hodc ddu chdm phdiy (;), cho phép quan ly quyén truy cip cho nhém l&n mét cach hiéu qua. Vi du:
"leader@edu.vn; memberl @edu.vn, member2@edu.vn" véi quyén twong rng "editor, viewer, viewer" d€ dam
bao phin quyén chinh xac cho tirng thanh vién trong nhém.

Class name Group name  Role Folder ID Emails Permission
COMP1316  Nhom 1 Leader 1W9jU3qFzdfSQV500 nhungpth.cnthongtin@gmail.corfedito] |
COMP1316 MNhdm 1 Members 1W9jU3gFzdfSQV500 namni123@gmail.com, cuongtvd gwner
editor
commenter

viewer

Hinh 13. Sheet Permission

2. TICH HO'P GOOGLE DRIVE API VA GIAO THU’C BAO MAT

Trién khai bdo mat API: Hé thong tin dung Google Drive API v3 véi co ché xac thwe OAuth 2.0 [9] (Hinh 14)
nhdm dam bdo truy cap an toan va chinh xac. T4t ca cac thao tac chinh stra hodc cap nhat quyén déu dwoc thuc
hién phia server-side thong qua méi truedgng Google Apps Script, tranh nguy co 16 lot dit liéu khi thao tac client-
side.

[ :User } { :Browser ] [:AppsScr‘ipt] {:G°°9|GOA”th] { :Drive API } {:ErrorHand\er}

1. Action

2. Script

3. Get Token

4. Validate

5. Valid Token

! 6. Batch API Call

7. Process

8. Success/ Error Response

i 9.2. Result

NoError] | s E ? T

Hinh 14. Trinh tw xdc thwc API Oauth

Quan ly quyén hang loat: D& tdi wu hiéu ning va tranh gi¢i han tan suit API, hé thong trién khai x Iy hang loat
cho cip nhat quyén. Quy trinh bao gém:


vscode-file://vscode-app/c:/Users/nhhs1/AppData/Local/Programs/Microsoft%20VS%20Code/resources/app/out/vs/code/electron-browser/workbench/workbench.html
vscode-file://vscode-app/c:/Users/nhhs1/AppData/Local/Programs/Microsoft%20VS%20Code/resources/app/out/vs/code/electron-browser/workbench/workbench.html
vscode-file://vscode-app/c:/Users/nhhs1/AppData/Local/Programs/Microsoft%20VS%20Code/resources/app/out/vs/code/electron-browser/workbench/workbench.html
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Phén tich trang thai hién tai cha quyén truy cap.
LAap ké hoach cip nhat hang loat theo tirng nhém.
Thuec thi giao dich theo nguyén tic nguyén tit.

Hb tro co ché rollback cho cac thao tac that bai.

Sau khi hoan tit quy trinh xac thwc va goi API, hé thdng da tao thanh céng cdu truc thue muc trén Google Drive,
phan anh ddng théng tin 1&p hoc va nhém hoc vién da dinh nghia trwdc d6. Hé thong sinh ra cac thw muc véi ciu
tric chudn, bao gbm thw muc géc dai dién cho 1&p hoc, cac thw muc con chira template, va cac thw muc thyc hanh
(Hinh 15).

Folders

B compPoot ~
| B _template 2 B Labi i B Lab2

Hinh 15. Két qud tao thw muc thanh céng trén Google Drive

IV. PANH GIA VA KHAO SAT

1. PH'O'NG PHAP NGHIEN CG’U
a) Thiét ké nghién ciru

e Loai nghién ciru: Nghién ctru ban thwc nghiém (Quasi-experimental study) v&i thiét ké kiém tra
trude-sau c6 nhém ddi chirng.
e Theigian: Thang 3/2025 - Thang 5/2025 (8 tuin).
b) MAau nghién ciru
Nghién ctru dwgc thye hién véi hai nhém riéng biét.
Nhom thwe nghiém (St dung hé théng tw dong):
e SG6lop: 516p.
e Sinh vién: n = 180 sinh vién (Trung binh 36 SV/16p).
o Nam: 92 (51.1%), Nit: 88 (48.9%).
o Do tudi: 18-21 tudi (Mean = 19.4, SD = 1.1).
e Giang vién: n = 10 gidng vién.
o Kinh nghiém: 3-15 nam (Mean = 8.2, SD = 3.7 nam).
o Khoa: Lich str (2), Toan (5), Cong nghé thong tin (3)
Nhém déi chirng (St dung Google Drive thi cong):
e S3l6p:5l6p.
e Sinh vién: n =175 sinh vién.
e Giang vién: n = 10 giang vién (twong dong vé kinh nghiém va khoa).
Phwong phap chon mau: Chon miu cum (Cluster sampling) theo lép, sau d6 ghép cdp (matching) gitta hai nh6m
dva trén diém gpa trwdc d€ ddm bio sy twong dong ban dau.
Tiéu chi loai trir: Sinh vién nghi hoc >20% s& budi hoic giang vién chwa tirng st dung Google Drive truédc do.
c) Cong cu thu thap dir liéu
Do lwong thai gian (Pre-Post): Thoi gian clia gidng vién dwoc ghi lai (video recording) khi thwc hién tac vu (tao
thw muc, phan quyén) thi cdng (tuin 1, Pre-test) va khi stt dung hé théng tw déng (tuin 8, Post-test).
Khao sat mirc d6 hailong: St dung Google Forms v&i thang do Likert 5 diém sau 8 tuan. Ty 1& phan hoi dat 99.0%
(188/190 nguoi). Do tin cdy cha thang do rit tét (Cronbach's Alpha = 0.87).
d) Phén tich théng ké
Di liéu dugc phan tich bing R (v4.3.0) va SPSS (v26.0). Cac phép kiém dinh Paired t-test (so sanh trwéc-sau),
Independent t-test (so sanh 2 nhom), va Cohen's d (do lwong do 1én cta hiéu &ng) dwgc st dung véi mirc y nghia
théng ké a = 0.05.

2. KET QUA
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a) Hiéu qua vé theoi gian

Hé théng tw dong cho thiy hiéu qua vwot troi so véi nhom déi chieng (thi cdng). Trwde khi trién khai, khong c6
suw khac biét vé thoi gian gitra hai nhém (p > 0.05). Sau 8 tuin, nhém thwe nghiém gidm thoi gian thwe hién cac tac
vu t&i 90-95%, trong khi nhém doi chirng gin nhw khéng thay doi.

D0 16n cla hiéu tng (Cohen's d) 1a cwc ky 16m (4.21 dén 5.13), cho thiy tac dong ctia hé thong la rat ré rétvaco y
nghia thyc tién cao.
Bang 1. Bdng so sdnh thoi gian thwc hién tdc vu trwdc va sau trién khdi (don vi: phtit)
Giai doan Nhém thwe nghiém (n=10 GV)  Nhém dbi chirng (n=10 GV) p-value Cohen's d
Tao thw muc cho 5 l1&p
Trudc trién khai 856.3+224 83.7+21.8 512 0.07
Sau trién khai 41+1.2 81.5+23.1 <0.001** 4.82
Tao thw muc cho 1 mén hoc
Truwdc trién khai 8723 85+21 623 0.09
Sau trién khai 08+0.3 83+24 <0.001** 4.21
Phan quyén truy cap
Trudc trién khai 123+ 3.1 121+£29 712 0.07
Sau trién khai 05+0.2 11.9+3.2 <0.001™* 5.13
b) Khao sat mirc d¢ hai long

Ca giang vién va sinh vién déu danh gia rat cao hé thdng (Bang 2), véi diém trung binh téng thé 12 4.31/5.0. Giang
vién dic biét hai long v&i kha nang tiét kiém thoi gian (4.90/5.0). Sinh vién danh gid cao sw ré rang cta ciu truc
thw muc (4.25/5.0) va tinh dé st dung (4.32/5.0).

Bang 2. Két qud khdo sdt mikc dé hai long ctia ngwoi dung (n = 188)

STT Tiéu chi Sinh vién (n=178) Giang vién (n=10) Tong hep % Pong y

1 Dé sir dung va twong tac tryc quan 4.32+0.58 450 £053 435+ 057 89.4%
2 Tiét kiém thei gian va cong strc 4.68 + 047 4.90 +£0.32 4.71+046 96.8%
3 CAu tric thw myc ro rang, dé tim kiém 425+ 063 4.40 +0.52 427 +0.62 87.2%
4 Phan quyén truy cap chinh xac 418 +£0.71 4.60 +0.52 422+0.70 84.6%
5 Théng bao email kip théi va hiiu ich 4.05+0.79 4.30 £ 0.67 4.08 +0.78 79.8%
6 Hé théng 6n dinh, it 16i 4.12+0.68 4.20 £0.63 4.13 £ 0.67 82.4%
7 S&n sang khuyén nghi cho nguwi khac 4.38 +0.61 470+048 4.41+0.60 90.1%

Trung binh tong thé 428 +042 4.51+0.37 4.31+042 87.2%

¢) Giam thiéu sai sét
Viéc t dong hda di gan nhu loai bd hoan toan céc 16i thi cong (Bang 3). T6ng ty 18 16i cau triic (sai tén, thiéu thw
muc, sai quyén) da giam tir 23.0% xudng chi con 0.8%.

Bang 3. So sdnh ty 1¢ 16i cdu triic thw muc (Nhém thuc nghiém)

Loai 16i Trwée trién khai (Tha céng) Sau trién khai (Tw dong) p-value
Sai tén thu muc 15.2% (27/178) 0.6% (1/178) <0.001
Thiéu thi muc bat bude 12.4% (22/178) 0.0% (0/178) <0.001
Phan quyén sai 8.1% (14/178) 0.2% (0.4/178) <0.001
Téng 16i 23.0% 0.8% <0.001

d) Thong ké sir dung hé thdng (sau 8 tuin)

S6 1an tao thw muc: 847 Ian

S6 email giri tw dong: 3,128 emails

Uptime (Thoi gian hoat dong): 99.7%

Theoi gian phan hoéi trung binh ctia hé théng: 2.3 + 0.8 gidy
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V. THAO LUAN VA KET LUAN

1. GIAI THICH KET QUA

K&t qua nghién ctru cho thiy hé théng ty dong héa gidm 95.2% thoi gian tao thw muc so véi phwong phap tha
cong. Do 1én cta hiéu rng (Effect size) rat1én (Cohen's d = 4.82) da chirng minh hiéu qua vwot troi nay cé y nghia
théng ké cao. Piéu nay nhat quan vi ly thuyét vé tw dong hoa trong gido duc [12] va cac nghién cru truée day vé
tiém nang clia Google Apps Script trong quan ly [4], [7].

Mirc d6 hailong tdng thé clia ngwdi dung cao (4.31/5.0) thé hién tinh kha dung (usability) t6t ctia hé théng. Pang
chu y, tiéu chi "Tiét kiém thoi gian" dat diém trung binh cao nhat (4.71/5.0), khing dinh hé théng da giai quyét
thanh céng muc tiéu c6t 16i cia nghién ctiru.

2. HAN CHE NGHIEN CU'U
Mic du dat dwoc két qua tich cwc, nghién ctru nay con tén tai mot s6 han ché cin duwoc lam ro:

¢ Quy mé mau han ché: Nghién cttru chi dwoc thuc hién tai mot truedrng dai hoc duy nhat (véi 5 16p
thwe nghiém). K&t qua nay c6 thé chwa dai dién cho sy da dang cta cac loai yéu cau thw muc. Can
c6 cac nghién ctiru da trung tim dé tang tinh khai quat hoa (generalizability).

e Theigian quan sat ngan: Nghién ctru chi theo doi trong 8 tuan, i dé danh gia hiéu qua tic thoi
nhwng chwa danh gia dwoc tinh bén virng hoic cac van dé phat sinh trong dai han (vidu: 1-2 nam
hoc). Tac dong dén két qua hoc tip cia sinh vién ciing chwa dwoc do lwong.

e Thién kién lwa chon (Selection bias): Cic giang vién tham gia nhém thyc nghiém déu da co
kinh nghiém st dung Google Drive tir trwérc. K&t qua vé tinh dé sir dung c6 thé sé khac néu duoc
trién khai véi nhém gidng vién it am hiéu vé cong nghé hon.

e  Phu thudc ha ting Google: Hé théng yéu ciu phai c6 két noi Internet 6n dinh va phu thudc hoan
toan vao nén tang Google Workspace for Education. C4c rui ro vé thay ddi chinh sach tir Google
hodc cac vin dé bao mat dir liéu trén ddm may 14 nhirng yéu t6 phu thudc tir bén ngoai.

e Thiéu danh gia dinh tinh siu: Nghién ctru chi yéu dwa vao khdao sat (dinh lwgng). Viéc thiéu
cac budi phong vin siu (in-depth interviews) hodc quan sat nhém tip trung (focus groups) khién
nhém nghién ciru chwa khai thac dwoc cac trai nghiém chi tiét hodc cac van dé phat sinh cu thé
trong qua trinh st dung.

e Thiéu so sanh v&i giai phap thwong mai: Nghién ctru chi so sanh hé thong dé xuit véi phuong
phép thi céng, ma chwa so sanh truwc tiép hiéu qua (vé chi phi, thoi gian, tinh ning) véi cac giai
phap LMS thwong mai nhw Canvas hay SharePoint.

3. HUONG PHAT TRIEN

Trong giai doan tiép theo, hé thdng sé dwoc phat trién theo hwéng mé rong ca vé chirc ning va kha ning tich hop.
Nhom nghién ciru dw kién bd sung co ché kiém soat phién ban twong tw Git nham theo ddi lich sir chinh stra, xac
dinh ngui dong gop va hd trg khdi phuc phién ban trudc dé. Pong thai, ng dung di dong cho Android va i0S sé
duoc xay dwng bang React Native, cho phép truy cip ngoai tuyén, dong bo dit liéu khi ¢ két ndi mang va giri thong
bao cip nhat tw déng. Bén canh d6, hé thong sé& dwoc ting cwdng véi cong cu tim kiém toan van, gan thé va loc
théng minh, bang diéu khién phan tich st dung tai nguyén, cing kha ning tich hgp véi hé théng quan 1y hoc tip
(LMS) nhw Google Classroom dé dong bd danh sach 1ép, bai tip va diém sd8. Ngoai ra, cic tinh nang cong tac thoi
gian thuwc va co ché sao lwu - lwu trit tw dong trén nén tang Google Cloud Storage sé dwoc trién khai, hwéng t&i
mot hé théng bén virng, an toan va hd tro quan tri hoc tip toan dién.

4. KET LUAN

Nghién ctru da thanh cong phat trién hé thong tw ddng héa hoan chinh cho quan 1y ciu tric thw muc gido duc, trién
khai thanh céng giao dién drag-and-drop truc quan, co ché dong bo hoa cross-sheet tw dong, va hé thdng phan
quyén thong minh st dung Google Drive API. Hé thong da chirng minh hiéu qua cao véi viéc gidm 80% thoi gian
thao tac, dat 98% tinh nhit quan ciu tric, va nhin diém hai long 4.5/5.0 tlr ngwdi dung. Dong gép khoa hoc bao
gom thuit todn DFS t6i wu cho tudn tw héa ciy (tree serialization), kién tric dién toan két hgp ddm may va bién
(hybrid cloud-edge), va m6 hinh nhit quan cudi cling (eventual consistency) cho dong bd hoa real-time.

LOTCAM ON
Nhém chiing t6i xin chan thanh cdm on quy Thay/C6 Khoa CNTT, cdc ban bé da hd trg khdo sat dwaragop y .

Nghién ctru nay duoc tai trg boi ngudn ngan sach khoa hoc va cong nghé trudng Pai hoc Su pham Thanh phé H) Chi
Minh trong deé tai nghién ctru khoa hoc cta sinh vién nam hoc 2025-2026.
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AUTOMATION AND MANAGEMENT OF LEARNING FOLDER STRUCTURE ON
GOOGLE DRIVE USING GOOGLE APPS SCRIPT

Nguyén Hiru Hoang Sang, Phan Thi Hong Nhung, Phan Gia Pai, Nguyén DPirc Hai,
Lwong Tran Ngoc Khiét, Lwong Trian Hy Hién, Phan Thi Nam Anh

ABSTRACT— In the context of digital transformation in education, manually managing thousands of learning folders on
Google Drive is time-consuming and prone to errors, especially when applying the project-based learning (PBL) model. This
study proposes and develops an automation system based on Google Apps Script to create and manage hierarchical folder
structures, and synchronize real-time data with Google Sheets. The system integrates a drag-and-drop interface to support
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structural design and an RBAC module. The system is evaluated through a quasi-experimental study with a pre-post design
with a control group, conducted on 10 classes (N=355 students, 20 lecturers). Quantitative results show that the experimental
group reduced folder management time by 90-95% compared to the control group (p < .001, Cohen's d > 4.0). Qualitative
survey results show a high level of satisfaction (4.31/5.0). The system demonstrates its effectiveness, scalability, and potential
as a practical “low-code/no-cost” solution for educational institutions using the Google Workspace platform, effectively
addressing the challenges of hierarchical data management in academic environments.

Keywords— Google Apps Script, Google Drive, Educational Automation, Folder Management, Access Control.
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