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TOM TAT:

Trén cd sG di liéu van hanh 2022-2025 tai thu vién Pai hoc Cong nghiép Ha Noi, nghién ctu
phan tich chuyén d6i s& theo md hinh 3 ting (ha ting-nghiép vu-dich vu). Chi s§ tdng hop vé

OPAC, hoc li¢u sd va tuong tac truc tuyén ting; nhung khi chuéin héa theo tai khodn hoat dong, ty

1é hoat dong gidm con cudng do sit dung ting. K&t qui cho thdy, m& rong nén ting s chuta dong

nghia véi viéc gia ting mic d6 khai thic ctia ngudi diing va can két hop chi s6 tdng hgp véi chi s&

chuén héa. Dit liéu vé Al cho thay chatbot ti€p nhan va xi 1y phan 16n yéu cau hoi - ddp, gép phin

gidm tdi cho cdn bo thu vién.

Tir khéa: thu vién dai hoc, chuyén ddi so, dit liéu van hanh, mic do khai thic, tri tué nhan tao.

1. Dt van dé

Chuyén d6i sd dang lam bién d6i gido duc dai
hoc, thé hién 16 & su dich chuyén clia moi trudng
hoc tap (tir khong gian vatly sang mdi trudng sd) va
thay ddi hanh vi ti€p can, khai thic thong tin cla
ngudi hoc. Trong bdi cdnh Al dit liéu 16n va dién
toan ddm may phat tri€n nhanh, thu vién dai hoc
khong con chi van hanh nhu mot “diém cung cip
tai liéu”, ma dudc dit truSc yéu ciu tdi ciu tric
theo huéng thu vién s&: md rong dich vu tryc tuyén,
chuén héa quy trinh phuc vu, ddng thdi tich hdp dan
cdc cong nghé thong minh nhim ning cao trdi
nghiém ngudi dung va hiéu qua van hanh (Jan et
al., 2024; Xu & Loo, 2025).

O binh dién hoc thuat, cic tong quan hé thong
cho thi'y AI/ML di dugc nghién ctiu va dé xuit tng
dung rong trong hoat ddng thu vién, tir hd trg tim
ki€m-ggi ¥ tai nguyén dén tw dong héa mot s§ khau
nghiép vu (Das & Ul Islam, 2021). Tuy nhién, khi
trién khai trong thyc tién thu vién dai hoc, nhiéu rao
can xuét hién, nSi bat 1a midc d6 sin sang cia td
chiic, diéu kién tich hdp hé thong va ning luc vin
hanh cong nghé méi clia ddi ngii. Nhitng han ché
nay khi€n khong it &ng dung Al chi dirng & giai
doan thir nghiém hoidc trién khai cuc bd, khé tao ra
tdc dong dong déu Ién toan bo hé thdng dich vu (Xu
& Loo, 2025).

Mot diém then chot khac 1a: khi thu vién s6 phat
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sinh khoi lugng 16n dit liéu van hanh, viéc danh gid
hiéu qué chuyén ddi s6 khong nén chi dua vio cic
chi s6 tong hop (nhu lugt truy cap, lugt tai), bdi cdc
chi s& nay d& bi “nhiéu” bdi quy md ngudi ding
hoic st mé rong nén tdng. Céc chi s6 chuin hda
theo ngudi diing, dic biét chuin héa theo nhém tai
khodn c6 hoat dong c6 thé cung cip bing ching
thyc chitng hon d€ phan tich hanh vi st dung va
miic do gin két, qua d6 1am rd khodng cach giita
“mé rong ha ting/nén ting s6” va “mitc dd khai
thic thuc t€ clia ngudi dung” (Kim, 2025). Tai Viét
Nam, dii chuyén ddi s6 trong gido duc dai hoc da
dugc dé cap trong mot sd nghién ctiu tong quan
(Hoang, 2024), cac nghién ctu trudng hgp dua trén
dit liéu van hanh d€ do ludng quan hé giita md rong
nén tdng vad mifc do khai thdc trong bdi canh thu
vién dai hoc vin con tuong ddi han ché.

Xuat phat tir khodng tréng d6, bai viét phan tich
trudng hdp Thu vién Pai hoc Cong nghiép Ha Noi
(HaUI) dya trén dir li€u van hanh giai doan 2022-
2025, str dung md hinh ba ting (ha ting - nghiép vu
- dich vu) lam khung phéan tich. Trén cd sG nay,
nghién ctu huéng t6i 3 muc tiéu: (1) md td xu
huéng st dung dich vu s6 thdng qua céc chi sd van
hanh; (2) do ludng mic do khai thac va cudng do st
dung bing céc chi s6 chuin héa theo tai khoin ban
doc ¢6 hoat ddng; va (3) rit ra ham § quan tri cho
trién khai, ddnh gid va tdi vu dich vu thu vién s&
trong boi canh ting dung AL

2. Tong quan nghién citu lién quan

Trong bdi canh chuyén ddi so gido duc dai hoc,
thu vién dai hoc ngay cang dugc xem 1a mot thanh
t0 quan trong ctia hé sinh thai hoc tap s6, v6i vai trd
md rong truy cap hoc liéu, hd trd hoc tap linh hoat
va cung cap cac dich vu thdng tin tryc tuyén. Céc
nghién cttu gdn diy nhiAn manh chuyén ddi s& thu
vién khdng chi dirng & s6 héa tai nguyén, ma bao
ham sy thay ddi vé mo hinh t8 chitc, quy trinh
nghi€p vu va cich thic tuong tic v4i nguGi dung
trong mdi trudng s6 (Mala, J. M. 2024)

Mot hudng nghién cttu quan trong tp trung vao
d4nh gi4 hiéu qua tri€n khai thu vién sd thong qua
cdc chi s6 st dung nhu ludt truy cap, lugt tai, tin
suat tuong tdc trén nén tang tryc tuy&én. Nhém chi
s0 nay hitu ich d€ mo td xu huéng va quy md khai
thac dich vu, song cling dugc chi ra 1a chua phan
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4nh diy di midc d6 tham gia thuc t&€ clia ngudi
dung, dic biét trong boi canh s& lugng tai khodn
hoédc quy md ngudi hoc ting nhanh.

Vi vay, chi s& chuin héa theo tai khoan hoat
dong (lugt st dung/active) dugc xem 1a thudc do bd
sung dé phan dnh cudng d6 st dung trong nhém
ngudi dung thuc sy tham gia.

Song song vdi do ludng va phdt trién dich vu
s0, nghién citu vé wng dung Al trong thu vién dai
hoc dang gia ting nhanh. C4c tdng quan hé thdng
cho thd'y AI/ML dugc dé xuat trién khai & nhiéu
khiu, tr cdi thién truy hoi thong tin, gdi y tai
nguyén dén ty dong héa mot s& quy trinh nghiép
vu (Das & Ul Islam, 2021). o} géc do trién khai,
mitc d6 4p dung Al phu thudc diang k€ viao mic
sdn sing cda to chifc va ning lyc ti€p nhan, tich
hdp cong nghé, khong chi & ha ting ma cd co ch&
van hanh vi quan tri (Xu & Loo, 2025). Pdong
thdi, ning luc Al cia do6i ngd la diéu kién then
chdt d€ bio ddm Al dudc st dung ding muc dich,
an todn va tao ra hiéu qud thuc chit trong cung
cap dich vu (Tanuri et al., 2025).

Tai Viét Nam, chuyén ddi so trong gido duc dai
hoc da dudc dé cap & mot sd nghién cifu tdng quan
(Hoang, 2024), nhung van thi€u cdc nghién ctu
trudng hgp duva trén dif liéu van hanh d€ phan tich
ddng thdi 3 khia canh: mitc do mé rong nén tdng s,
hanh vi st dung cia nguGi dung va hi€u qua van
hanh khi tich hgp AI vao dich vu thu vién. Khodng
trong nay cho thay nhu ciu vé cac phan tich thuc
chitng, vira mo ta xu huéng phat trién nén tdng, vira
do ludng dugc mitc do khai thic thuc t& cla ngudi
diing trong b&i cAnh van hanh cu thé.

3. Phuong phap nghién ctiru

3.1. Thiét k& nghién ciiu va ky do

Nghién cttu trién khai theo thié€t k& nghién ctu
trudng hgp tai Thu vién Pai hoc Cong nghiép Ha
Noi (HaUI), stt dung dif liéu van hanh dé phan tich
bién dong cic chi sd dich vu va hanh vi st dung
theo chudi thdi gian giai doan 2022-2025. C4c chi
s6 dudc tdng hgp theo nim duong lich (ngay 01/01-
ngay 31/12) nhim bdo ddm tinh nhat quan va kha
ndng so sanh giffa cic ndm.

3.2. Nguon dit li¢u van hanh

Ngudn dir liéu dugc trich xudt tr cic hé
thong/nén ting dang van hanh tai thu vién, gdm: (i)
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hé thdng quén tri thu vién va OPAC; (ii) nén tdng
hoc liéu s6 Bookworm; (iii) dit liéu truy cip va
tuong tac website; (iv) kénh hd trg va truyén thong
s0 (Zalo OA, YouTube); va (v) nhat ky van hanh
(log) ctia chatbot tng dung Al Trong mé hinh van
hanh tai HaUl, tuong tdc hdi - ddp trén Zalo OA
dudc xt 1y bdi chatbot. Do d6, chi s6 “lugt hdi hd
trg trén Zalo OA” va “sd cau hdi chatbot xi 1y~
dugc trich xuét tir ciing mot ngudn log, va c6 thé
triing nhau vé gia tri; hai chi s& dugc trinh bay dong
thoi dé phuc vu hai muc dich phéan tich: phan dnh
nhu cau hd tr¢ theo kénh (Zalo OA) va dinh gid
hiéu qua van hanh ctia chatbot

3.3. H¢ chi s6 va dinh nghia “tai khodn hoat
dong”

Nghién cttu sit dung 2 nhém chi s6: (i) chi s6
tong hdp phan dnh quy mo va xu huéng khai thac
dich vu s6; (ii) chi s& chuin héa theo tii khoan hoat
dong nhim do ludng mitc d6 khai thac va cudng do
st dung trong nhém ngudi ding c6 tham gia thuc t&.

Trong nghién citu nay, tai khodn hoat dong
(active) dugc dinh nghia 1a tai khodn ban doc phat
sinh it nhat mot sy kién st dung dudc ghi nhin trong
ky do trén cdc hé thong 16i, gobm mdt trong cic
nhém hanh vi: (1) ding nhédp/tra ctu trén OPAC
gin v6i tai khodn; (2) truy cAp/doc/tai hoc liéu trén
Bookworm gén véi tai khodn; (3) giao dich nghiép
vu ban doc trén hé thong quén tri thu vién (trong
trudng hgp hé thdng ghi nhan theo tai khodn). Chi
sO “tong sO tai khodn” va “so tai khodn hoat dong”
dudc 14y tir nhém chi s6 ngudi dung trong bo chi s&
van hanh cla thu vién (Béng 1).

Trén co s§ d6, cac chi s6 chuin héa duge tinh
theo dang lugt st dung trén mdi tai khodn hoat
dong (vi du: OPAC/Active; Bookworm/Active),
nhim gidm nhiéu do bi€n dong quy mo tai khodn
va lam ro cudng do st dung trong nhém ngudi ding
thuc sy tham gia.

3.4. Quy trinh xit ly dit liéu, lam sach va dao diic
nghién ciiu

Dir liéu dudgc xt 1y theo thong k& mo td va so
sanh theo chudi thdi gian, dong thdi ddi chidu két
qua giita nhém chi s8 tdng hgp va nhém chi s¢
chuén héa theo tai khodn hoat dong. Nghién citu
khong trién khai khdo sdt/phdng van; do d6, cic
dién gidi dugc gidi han trong pham vi dit liéu van
hanh thu thip dugc.

Dt liéu dugc lam sach (loai trir tai khoan ky
thuat, loai tring 1ip va ra sodt gia tri bat thudng),
trinh bay & mifc tong hop nhim bio ddm dao ditc
nghién cttu: khong khai thac thong tin nhan dang ca
nhan; k&t qua phuc vu ddnh gid van hanh va dé
xuat cdi ti€n dich vu.

4. K&t qua phan tich dit liéu van hanh: tir
md hinh trién khai d&€n hanh vi sit dung tai Thu
vién HaUI

4.1. Boi canh trién khai va cdu triic dit ligu theo
mo hinh ba tang (Hinh 1)

Trong nghién cttu nay, md hinh 3 ting (ha ting -
nghiép vu - dich vu) dudc sit dung nhu khung dién
gidi nhim dit céc chi s6 van hanh vao ding “16p”
chitc ning cua thu vién. O ha tang, hé thong quin
tri thu vién, co s§ dit liéu thu muc va kho hoc liéu s&
tao diéu kién truy cap va phat sinh dit licu. O ting

Bdng 1. Céc chisé dii liéu van hanh st dung trong nghién ciu

Nhém chi s6 Chisd DPonv| do Y nghta phan tich Nguén di ligu
St dung dich vu Luot truy cap OPAC Luot Mdic d6 tra cliu tai nguyén thu vién Hé théng OPAC
St dung dich vu Lugt doc/tai hoc liéu s6 Luot Mic do khai thac hoc liéu s6 Bookworm
Tuong tac tric tuyén | S6 lugt hoi ha'trg Luot Nhu cau h& trg théng tin truc tuyén Zalo OA
Tong s tai khod ) s n . o i
Ngudi dung bz:g df)c:: arkhoan Taikhoan | Quy mé ngudi dung dugc cap quyén | Hé thdng thu vién
0 tai khoan c6 ) 6 ngudi dung phét sinh hanh vi y .
Ngusi diing hoat dong | 0 & Knoan co Taikhoan | Y monguoiding phatsinhhanhvii o v v 1 vien
hoat dong sudung
s o o s L ( i khod C 0 sl hvu s6 o
Chi s6 chuan hda ot SLAI dungftai khoan Lugt/TK Cu?ng do su qung dic VAU sotrong Tong hgp
hoat dong nhom ngudi dung hoat dong
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Hinh 1: Mé hinh hoat déng vdi kién trac 3 tang tai Thu vién HaUl
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nghiép vu, cdc quy trinh quan 1y tai nguyén, ban
doc va hd trg dudc t§ chitc/chudn héa, mot phin c6
su tham gia clia cong cu Al G céc tac vu chon loc.

4.2. Xu huéng sit dung dich vu thu vién s6 qua
cdc chi s6'van hanh tong hop

K&t qua tir cdc chi s6 tdng hgp cho thdy mitc do
st dung dich vu s6 tai HaUI ting rd rét trong giai
doan 2022-2025 (Bang 2). Lugt truy cap OPAC ting
tir 10.417 1&én 17.118 lugt (ting khodng 64%). Luogt
doc/tadi hoc liéu s6 Bookworm ting tir 4.164 1én
13.419 lugt (ting khodng 222%). Pén nim 2025,
lugt doc/tai hoc lieu sd (13.419) vuot lugt muon tai
liéu in (12.176), phan 4nh sy dich chuyén dang ké
trong kénh ti€p cin tai nguyén clia ngudi dung.

Cdc kénh truc tuy€n (website, Zalo OA,
YouTube) déu ghi nhan xu huéng gia ting mic do
ti€p can.

Hon nita, ty trong giao dich s6 trong tdng hoat
dong phuc vu ting didng k€&, dic biét giai doan
2024-2025. Chi s6 nay phan dnh sy dich chuyén tir
mo hinh phuc vu tip trung giao dich truc ti€p sang
mo hinh phuc vu lai, trong d6 dich vu s6 giit vai tro
ngay cang quan trong (Hinh 2).

4.3. Tai khodn nguoi dung hoat dong va cuong
do sit dung dich vu s6

N&u céc chi s6 tdng hdp phan dnh quy mo st
dung, thi nhém chi s& chuidn héa theo tai khoan cho
tha'y 16 hon muc do khai thdc tai nguyén s6. Trong
giai doan 2022-2025, tdng sd tai khodn dugc cap
tang tir 27.802 1én 31.185 (ting khodng 12%). Tuy
nhién, s0 tai khodn c6 hoat dong gidm tr 25.299
xudng 22.142, kéo theo ty 1& tai khodn hoat dong
giam tr 91,0% xudng 71,0% (Béng 3).

Ngudc lai, cdc chi s& cudng do sit dung trong

BAng 2. Chi s8 st dung dich vu va tuong tac sé tai Thu vién HaUl (2022-2025)

NEm Lugttruy | Lugtdoc | Muontai | Tytronggiao | Luotnhdp | LugtHién | Website- | Lugthdi | Lugtxem

cap OPAC | Bookworm |liéuin (lugt)| dichs6(%) | Website |thjWebsite| CTR (%) | ZaloOA | YouTube
2022 | 10.417 4.164 12.059 257 69.320 | 1.202.400 577 10.987 10.118
2023 | 14.798 5.743 15.061 27,6 200.470 | 2.935.000 6,83 11.372 12.187
2024 | 16.439 7.139 16.060 30,8 302.700 | 3.747.000 8,08 15.132 18.191
2025 | 17.118 13.419 12.176 52,4 316.300 | 4.213.000 7,51 18.191 21.872
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Hinh 2. Su chuyén dich hanh vi s dung, dich vu s6
& thanh kénh uu fién
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nhom tai khodn hoat dong lai ting: OPAC/Active
ting tor 0,41 1&én 0,77; Bookworm/Active ting tir
0,16 1&n 0,61. K&t qud cho thdy su phan héa hanh
vi: mdt bo phin tai khoan khong phat sinh/khong
duy tri s dung, trong khi nhém ngudi ding da hoat

dong c6 xu huéng st dung dich vu sd
véi cudng dd ngay cang cao. Pay la
di€ém ma céc chi s tdng hdp don thuan
khé phan 4nh diy du.

4.4. Vai tro ctia cdc cong cu Al trong
hé tro nguvi ditng va van hanh thu'vién

Dit liéu vé ttng dung Al cho thiy s&
ciu hdi chatbot xr 1y ting theo thdi
gian; ty 1€ tra 161 thanh cong duy tri §
mifc cao va sd lugt chuyén ti€p cho cén
bd & mitc thap (Bang 4).

O chiéu nghiép vu, thoi gian x& 1y
trung binh cho mot tic vu chon loc c6
4p dung Al gidm tir 20 xudng 8 phit/tai
liéu (gidm 60%), tuong Gng mic cai
thién hiéu suat 2,5 1an (Bang 5). Tuy

nhién, cdc chi s6 hién tai chi y&u phdn 4nh khia
canh quy trinh (t8¢ d0, ty 1& xit 1y), chua bao gdm
thu6c do vé chat luong ndi dung trd 15i hoic trai
nghiém ngudi dung; day la gidi han dit liéu va gdi
¥ huéng do ludng ti€p theo.

Bdng 3. Chi s6 tdi khodn ngudi dung hoat ddng vda cudng dd s dung dich vu sé
theo tdi khodn ban doc (2022-2025)

Nam Tong TK TK hoat dong Ty Ié TK hoat dong (%) OPAC/Active Bookworm/Active

2022 27.802 25.299 91,0 0,41 0,16

2023 27 491 23.398 85,1 0,63 0,25

2024 29.490 24189 82,0 0,68 0,30

2025 31.185 22.142 71,0 0,77 0,61

Bdng 4. Téc ddng cla Al tai Thu vién HaUl (2022-2025)

Nam | S&cauhdiChatbot | Sécautraldithanhcong | Tylétraldithanhcong | S&'yéu ciu chuyén cho canbd

2022 0 0

2023 572 557 97.38% 15

2024 15.132 15.098 99.78% 34

2025 18.191 18.151 99.78% 40

Bdng 5. Hiéu qud van hanh nghiép vu khi dp dung Al tai Thu vién Haul
o . L Truéc Al SauAl Micgiam | Hiéu suét cai
b\ ul Noi dung danh gia (phat/1 tailieu) | (phat/1 tailieu) | thaigian (%) |  thién (14n)
2025 Thd| gian )A<u [y mot taivu nghiép vu chon loc cé 20 8 60,0 25
ap dung céng cu Al h trg
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5. Thao luan

Cic két qua cho thdy, viéc ddnh gid chuyén ddi
s6 thu vién dai hoc chi dua trén céc chi s§ st dung
tong hdp c6 thé din dén dién gidi chua diy da vé
mifc dd tham gia thuc t& ctia ngudi dung. Khi chuin
héa theo tai khoan hoat dong, dit liéu van hanh lam
1o su khac biét gitta dd phti ngudi dung va cudng do
str dung dich vu: ty 1€ tai khodn c6 hoat dong gidm
theo thoi gian trong khi cudng do st dung cia nhém
hoat dong ting. Piéu nay ggi ¥ md rong nén ting
s6 chua di d€ bdo ddm duy tri midc dd tham gia
rong, ddng thdi cho thay sy hinh thanh nhém ngudi
diing c6t 18 véi mitc do gin két cao.

Viéc sit dung md hinh ba tAng hd trg dit cdc chi
s6 vao diing 16p chifc ning, tranh ddng nhat mic do
hoan thién cdng nghé véi mic do tham gia cla
ngudi dung. Trong bdi cénh ng dung Al, cdc két
qua hién nay phan 4nh hiéu qua van hanh va hd tr¢
tuyén diu; tuy nhién, n€u muc tiéu d4nh gid md
rong sang chat lugng hoc thuat va trdi nghiém
ngudi diing, can phat trién cic thudc do phit hop
hon (vi du: chit lugng tra 18i, mifc do hai long, ty 1é
gidi quyét tron ven).

6. K&t luan

Nghién ctu phéan tich chuyén ddi s6 tai Thu
vién Pai hoc Cong nghi€ép Ha Noi giai doan 2022-

TAILIEU THAM KHAO:

2025 dya trén dit liéu van hanh, véi khung ba tang
(ha ting - nghiép vu - dich vu). K&t qué cho thay
md rong ha ting va nén tdng dich vu s gin lién
vdi sy gia ting quy mo st dung, thé hién qua cic
chi s6 truy cap, khai thdc hoc liu s6 va tuong tic
truc tuyén.

Po6ng gbép chinh ctia nghién ctu 1a lam rd gidi
han clia cdc chi s& st dung tdng hgp trong danh gia
hiéu qua chuyén ddi so thu vién. Khi chuin héa
theo tai khodn ban doc, dit li€¢u van hanh phan dnh
su khéc biét gitta xu huéng mé rong dich vu va mic
dd tham gia thuc t€ clia ngudi dung: ty 1 tai khodn
c6 hoat dong gidm theo thdi gian trong khi cudng
dd st dung ctia nhém hoat dong ting. K&t qua nay
cho thdy viéc danh gid chuyén ddi s6 thu vién can
k&t hgp chi s& tdng hop vé6i chi s6 chudn héa dé
phan dnh hanh vi ngudi dung bén canh quy md
trién khai.

Nghién citu cling ghi nhan Al tai HaUI hién cha
y&u hd trd hdi - ddp tuyén dau vai mot so tic vu
nghiép vu chon loc, gép phan ting hiéu sudt xi 1y.
V& t6ng thé, nghién cttu khing dinh gi4 tri cla dir
liéu van hanh va chi s& chuidn héa trong danh gi
thu vién s6, dong thdi cung cAp co s thuc ching
cho cdc nghién cttu ti€p theo vé do ludng va quin
tri chuyén d6i so thu vién dai hoc m
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FROM INFRASTRUCTURE EXPANSION
TO USER ENGAGEMENT:
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ABSTRACT:

Drawing on operational data from 2022 to 2025 at the Hanoi University of Industry Library,
this study examines digital transformation through a three-tier framework encompassing
infrastructure, operations, and services. The findings show an overall increase in the composite
index for the online public access catalog (OPAC), digital learning resources, and online
interaction. However, when standardized by the number of active user accounts, overall activity
rates declined despite a rise in usage intensity. These results indicate that expansion of digital
platforms does not automatically translate into higher user engagement and underscore the need
to interpret composite indices alongside standardized metrics. In addition, Al-driven data reveal
that chatbots handle the majority of question-and-answer interactions, substantially alleviating the
workload of library staff.

Keywords: university library, digital transformation, operational data, data mining level,
artificial intelligence.

$6 2/2026 147



