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[#H2] AFARGEXARENE -2 AAURHRI T LB SHERIALEZRLR SR | Z 2 H W F 4,
URABZHEENZ LT AN S HET LM L) R, RAEAVEHRBN, aHRTEHBRT L
T, WMo RFREAEZEENER IS, ATRHRE, 2R HRZSHE, HEHEHC
BMEURTNGER IR, WM FEEEThRAERELTIE, AZYVFERA, FREEGZRRAR, KA
REGFHEOELEE, EEIRARBOTE, AHELEAMAEMAEERBEAX DA, ¥H A4
#3. EESUEILiRAZ, 4k A PDSA (Plan-Do-Study-Act) #AIRAEA, #id RE WA, IIT. FAREITH, &
BRITZBADREE TR PEAFLRESAITE., CHBEEAF S, BRESTHEENIIE,
WEEAHEZ AT FHAREEM, TATLEZIHEIRNEERETHEFTLLE,

[sF] =R kR, BEsRk, TEEEA, PDSAKA, ATHE

1.37 %

BEre BRI, BEENMERTRNEE PO, T RBFFE H8 KEME A KK
EWEEER, A, AHREMBEEAORSHERAEREL R, FEEAEAENEE
R, R RTE R, SHRAZHMESL [ BEZHER | (Janetal, 2020). HH SR
HERkaFAZTBAK, BEFT0EM. FRAH M, REZAZNRERS, TREAH
A A NRB T E N, EmELANTRERERBECE, HARZTAEZLEIBRETLER
A mE, R TLEZZTHE, PRETHERE, EAETHATRRTRILEH LY
4 (McPherson, 2015). A T 4842048 F 7 @ sh3%, B LB AR, BT X, AEFlMa B Z 4
BAMIFREZ AT RR, BABRFRAGR Y, TEEIKEE DM, LT AR R K8 L
ENEER AR, i EMNayS E & 42(Blummer & Kenton, 2014). [ F# Az AL Z R, & L
T EEETEFE0OER, EARS T TRBFOEAN, HoETRES I MEL, 1£
BZaEERYMAEGF LA, BIEEETEL—ABEAFLYE, TRBE TRIRER
HERFEERZMOE L, TR AXGENRYG. FREOSBEEE, IMEHETE
IS TH, MA R EE AT HEL EBANNE, &AL BAMAEELLY
B, 2HAEMeeRRA, RO TRERTR, B& [ FH48%, EBMRR | 9BRA
3% (Ahmad,2025) . Ast, W THKESHEER, WMIMERNE T EREBH L TMRRKGT
ME, MRAEZEEEME A AR T 25 (Parks, 2019) . FiB & A 69 E T A
FWe BT RN, FENGEBERAGIATHEREHT, ARTREFEZRERERG AR,
A OEREER A AR K 09 LB R o

2A 5 E AL B &Y

ARALEARAEHEADRABITEBETEREALE =R RS, SeREFERTE
B, wAAMAIRERAMRFIF T I AR GE Y A L FH A E AR R EF
WEHFRYBAIRGRREE, SRBIHATHERET. FHAEIRBEARIEE LNA
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HABIR, FH AT KE R T R T &2 £ S H & (Upasani, 2016) A4 %4 PDSA (Plan-
Do-Study-Act) # A E 4 £ 24 H 1 & 4% 3HAE S (Sagun & Prudente, 2023), 314 WSQ (Web-
based Self-questionnaire) A E % 3464+ (Linet al, 2024) , EEB R &AL 7 &
Ft—B TR, TS EF Y RAZ(Yunus et al,, 2025),

AFRZEZFHHNREZEZRUARME, BROZAOHATHOTHEZIFTHE, &
EOHLEIHERIAOIREIAELRE, 2 F X AETHoBEAR AN CE, &
B AR, FHETUARY AERLEHEMELNEBR, TAZHBRPETAZXET. &
ARG FHEASTREALNFEBR T HEEE ANETHENR, REAQDMETH
B NE, FEEAERG AMEE#H; FINE, THEETHRANRISEATHE. &
Gtk — S EBCHE ERE H IR, MHEEEEBEAAME TR, FHTRE, £i8
Z kAR (A, BEMA, HIEAA) BT E#FTE, EREFHERALITHEMEL
# 5 EHEBA

WM ME, AMREGAEHEH RN, FEEZTHERIARL =R LAR, §EITE—F
AARAZHREXRGKESELRROTLEE T 24, NEHAFEHRET., £HHALEY
FuR AR 8 AR R B AT AR T S L ad 2 HARA,
3. RBREEEFH
31 ALFEIGEEREH

AIHER-TIBEBRAS, §AER, EHMBBAABTRITSL, OIELAm, P&,
FH. REAFRMASE R, A 20 L P HATIFERARE AR, LEEBRERFL
k. XA, MEZHREZEHEFNE, BRI REHRARBOEHER. MEREHEHA
MR ) AR, ATHBAETHSAT. BXHR. PRE AR LK @ RUFEE
M. EHFABRY, AIFETAATERE 24, pHEEHNE T ARARE R,
RABEACLR F AL, PP B4 R AR IR R, H S F B HA R T BRI F H AR (Boubker,
2024), HEMBA—IALY K12 HF P STEM (HH£. #47. T, HF) ARETY
% R meta MATEIR, WBEAIMBIG STEM £ F AL 4 A8 AHBEANKEHFEN, #H2
HE G H RSV R EA P FHAA E KR (Ouyang & Xu, 2024). LG EEHKF
BEANNGRE T, RBEATHERTFHFRAEEBHGAE, REFWHNIHK, K
AR R AR B B Wh 4E Ak /1 (Kerimbayev etal., 2023). 7 — 7 @, —BIXFAFERBZAIL Al £
HE P A AGFRAIGE, LT RAAEBRAHEEL R ., ISR ST A WEhK
LR eH E 2 H BAL RS L (Chuet al, 2022) HAAIFZAXKET TR S LR
A%, 1B EHRANE BEME, EA, &AM EN T4 M AL (Mussgnug, 2025), #42#
T, ALFERBEHFABRGBMAR, ITHERXEFE. FHRRBAHFTHAR, LRAHARLNK
#HF AP T R Ak 69 T 2 T A (Schiff, 2022).
3.2. HEHAEA

HEMRBSARZ AL, FIETR A TR GOERE G, REMERIDRIRIF
PATHEH . EHCHATRZERERLE, BAlBaks . Ehidl. ARBETAEAAIR LR
Hik, EEBSARBRINEERL, STHFEERINITEH. FEERSANERNLE KL, &
HIE S, RBEE. BhMmsh A E A (Licardoetal., 2024). EHF G5BT, HEHF
WRANCHEZERNASHEKLE SR A ERXEE STEM K7 F, ZBHKEEEA,
S HE T AR B s B OB BB BB B E 3 A K AE F 35 A A A7 Ak 77 (Ouyang & Xu,
2024), Hok, EEZTEZHEAZIHRIRTY, HAERS AR EERE, REFLFTHE.
BEREAAR LY, RIET AL ZAEAE /1 (Van den Berghe et al., 2019). % =, #f
ARFREE B GH, HEBRBATAHANERSE H S8 E 4 RMAE R BT ARG E )
RE, RS HER, ¥MiRiEE N EAL LR /1 (Schiavoetal., 2024), & ZA% B AF B R4
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BERFE, BRI TR, REFUERFAETR P RN B ERERR, T
H ke A M AR R S R PE 4 B8 77 (Schneider & Kummert, 2021). £#F & L, % 24
BAWEINTERERIF THELHBRF T Ik, RIFLIELTHE T RO EEA R
(Bravo & Péez,2023). Ak, CHA AR B EREFTORCIF TR, HREFTERFTER
WA BAT B A R M BN E,
3.3 FH

OB AL R E ARl AR TR, 8P O, 5 LA
BEMRZGA LR, SHRAEAMGMBNE, SATE TR AR Q2409 LB RS
HHR, EBEMALLIR, RERNFRAEZETN, ZRBEALIES &, KB P, HAS
HFERFLARIGE T H, LML MR BEFMERETRREAE 2E, LAAES
I BT o R 2 % R B (Bui & Barhorst, 2023); /& R4 X R4 LRAZ P 4E Al Bz OFE,
ABRIAFEHEGREN . REFHEWMELRE; LARAZT MR RAAVEHEZE R
MEEEY, BESHBAWAXIFSZLFEEEK, EMHEK2% & 5 (Guo et al, 2024); ffo
REEBAGEAMMET, Al IHEGSH BRI E T EEFHSG T ERIE RN, A
KA R ARG EAE PIRFFW AR, Al IBENATNL T ERIGES FH A
AR A A 3 Rk B # & H(Lin et al,, 2023) S B AsRAKEEA TR TR, RET
AR AT S HH LRMAET A, B2 RGN, I X0 8 OB R T H R,
AR B ARG W T AP AT Rty T E(Shi et al., 2023).

4. R G

AEZGEEA T HEBREZBEREA| FABSPIA TS, B5FFH, RIFHMEH=
TRE, BDREHAFLEZFEMRB M. FELETEAR R IR T ERIAETZTHEHN, £
HEDHEFEFE); KA TRFEDEZ L HRE, ETHEINERNERE, At ek
RN EE ., W, MRAGBSEERSERE, ARAYRBLEET, FE
BZHEEEAELSLZAANLE LN, QB0 sEEE, ALaHRSEDRET LT
W WEHEEE, RESTLY, RIMERNFRERAN, ATFEoEE, A FRHE
ZHITHSFEETA. ATRSEHBAL, RGNS THEZICHE, MIEEH AL
7T REMET RS IR, N, RANZ=ZRARRRZEE, RESH L OELSLE
K. EERBREORE, AETEELERBE . B 1| ARZALEER, 24248
APDSAA ZH T, B2 4A4FZHEZRERHRBE
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B 0775340 245 (OPAC) R AT A
FoL s FEOLEE - ZAER P e T S e

| o N o R
518075 BSROIE R (T ) G
P PR —— A= BN » SRR E R
LERE sEEEH AR R | SRS RIS TR
#fifate TR B AR HORE ¢ LIRS

B2, RAZEMHREEALER)

—. [Plan] (M 3I) — AR BAZATHRR, LHRABHNLE RGEGE 3)

ARG R eHE | REP I EHEL | 2ANHELF, LHEBFET-IUT-FHR
-47%) (PDSA) BALEF Z MK E, ARTF, FHLFRE—REIEH, L EHIREKGF
RBGZTHEETRI AT BAEGER R (OPAC)ERKRETE B m& k7N BB,
EEREEEaHRETHETN [BIHEER ], FEESANATEESERBIANETSTH
PR, ERPTEZRFOAZEER eF XL EBEENTHEKZ RGBT BACHE,
REZEIHRNIZNEME. EMETHIFLER, FHEETEIETHER, AEZXRIE
WA F A, APSERTAMLY AR EBMBANT L, AFACHBEHNA LG ETN, BLE
MAmAE,

:
E
e
.
==l
] —
=

BREFE r%’%%ﬁﬁ&%éﬁ)\ 3 ETREMEETERLRS OER

B 3. Plan 3| =B (AL R)
=, Dol (#IT) — RFFAZTETTHLEREAM THGGE 4)

EREEHAEHE ROFREFHFIALINEETLENTEE ST ERS NEFTRATAIL
TRE B EA, PP FH BT =R KBE (Three-Tier Test) , VASE R H & ¥ & 20y @ i
8, BERZRF N AZR: §—RBBBESIER (NEL) ., F_REMEFEY GEHE) .
HEZRAFAEHAREE SN GEEEE) , BRI EE R ATEM, FHA
RALA [ REA | (o HF—RH2E ) . A#EM. RHEFAR T ELFETRA,
ZUEFRBETEHE LB EHF, ZABEP, FUERARGREGEFT TR, ¥£40 %
AMFERA, CHRE, BEMORAARAREAHEL, THARMRE, TEBZHEEEARY
FBEHEYEHR, SHBETR LG =B RBIRRALRIFMI), AEREBAEHEEFZN
BREME, BGEY Rk L BNMEFEEIT A,
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TRBHF, BROEEAS ?
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AESEABEEER BB, E08E  —ERURNER AL 28H -

@IIE;

B 4. Do $ATTEB (A LER)
=. [Study] FAR) — SHHTRE, BARTERFAIHREK(I2E 5)

B EREENEERXR, HFRRFAZTE, pABRK, LERRM_MEMNK, 351%
PHEEEHEAR, RPN EEREEN, EAREER, FRABRITEEEATE
TR B AL PO EH BRALIBRAEIT S, LEREON = RRARZIEAES., EHRHA
SEEAZ E A (e TiE O KBS0 ]) | VAP RS TARS H Rk a2l
12, B, HHCHEEH TR, THRBRETARKTERRER, RAFEH AT ERAREF
M P9 E A% B SR SR A BRAE A, AR S H H AR LGB b 4938 ke X B M AR RS, R
BIz OB BATH, FRHTLEZHEEBARMHEEYE KRB ZRFERANGBE, 1F4KG
BRI
.

2w

EEEEAREEARN T SEEEEREA ) FRHNSENRNRE
B 5. Study R FEB(RFLLR)

W, [Act] (TH) — ARBESAAE RETAEIIEN, UAHBRT —#HOKEMRR. (2E 6)

HEAEMRIBESHEDERAGEALEHENE, UAMAEHEEK, RBEFXITEE,
AT R BRALF OB BT R B E: ARG E T, STEBRIERGEIFAL T HELT
1AL, RAZTHE TSN, EARE [k DA | 69RRG E = Bk RIBR GRS 588,
AHE kG, HHEZHEERBRSGUNE T HE AL TRA, LRLE FRIREL TR
R4 L. 3 P AR AT AR R LA TR RIS I, B R A A BRI A
RALP, HEMEIR PDSA #AAZ, WIS FHHEH &R WM AER ), LRALRFR
B EEEEEAE RE AR LAY ARk
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y &
x‘r‘.
RN N

B E AP ES B E B S A FTE AN BT BT E 2 4 2

B 6. Act THTEE(ERFALER)
5.45%

AR BB EREEEA SRS, EOPRMR. SHBRZBLMNE, R
ERALYRKLHN AR HFEDEHAb. FLBERHEF, EAXLEEHEEALD
W ERERREN, ERTBRA L REREEENTLLEEN, THAXEKETE L
WA B R AP E AN TR A, ERAS BT HEABRL, SHBMNLERT
R, HHALEE R EREERBEREOHA, RATHLERZAEE, BBk AR
BB BT T B G MEA T AR L, W Bh R AT AR R T B b A AR vk, R
BRAG, KEBEEREATERM AL T HOmEH TE, bk kbR T iTRER
SR T LM AL, ILERAEL MO HRED,

RAGIO T REEA RN, BARRON T TRRET, L EHLEUG PEXS
BHAKR-SEARE, RAATEHE | RE2 [6HEL] B, ARALRHLT:
(M AMRE: WAREHLERAR —FAML R ERRLT L, AITARIXLSEHR
P, B4R R EAR (e DAL 00 A R AE—F AR (D) RREB: A
P BL AN R AT A MBI B B . AR AR KRR R b, ik —
Ghte TR THER ] R THBREATLEH | BTRENTARHL, AT RS
F 0 H 7R B A R LR AT R W R

ARERTE—F A F G2 AAMI B, RIS T H T ARE Y BARMLE R
LHER: ANBLOLSEHEHTHASRBNE, ARARNE L. I, KBFLTE
BRRBHETRFRLEN, FARAFLEALTHERBAL TR LT AL LT oMK, T
FARBETHRERNTAZENYE,

B
AR A BAE3 £ 4395 NSTC-114-2410-H-025-004 -Z 3+ L i B, WA BRA€ 6 £ 1,
18 At FVOBRETT, 4 ERHMZ &,

% SRR
Ahmad, M. (2025). Digital information overload and its impact on library users. Research Journal
for Social Affairs, 3(2), 89-96. https://doi.org/10.71317/RISA.003.02.0098

1254



GCCCE2026

Blummer, B., & Kenton, J. M. (2014). Reducing patron information overload in academic libraries.
College & Undergraduate Libraries, 21(2), 115-135.
https://doi.org/10.1080/10691316.2014.906786

Boubker, O. (2024). From chatting to self-educating: Can Al tools boost student learning outcomes?
Expert Systems with Applications, 238, Article 121820. https://doi.org/10.1016/j.eswa.2023.121820

Bravo, F. A., & Paez, J. J. (2023). Exploring the use of multiagent systems in educational robotics
activities.  [EEE  Transactions  on  Learning  Technologies, 16(6),  970-982.
https://doi.org/10.1109/TLT.2023.3277715

Bui, T., & Barhorst, J. (2023). Mind map-based collaboration in project-oriented computing courses.
Journal of Computer Assisted Learning. https://doi.org/10.22219/jpbi.v11i11.37831

Chu, S. T., Hwang, G. J., & Tu, Y. F. (2022). Artificial intelligence-based robots in education: A
systematic review of selected SSCI publications. Computers and Education: Artificial Intelligence,
3, 100091. https://doi.org/10.1016/j.caeai.2022.100091

Guo, P., Zheng, X., & Miao, C. (2024). Mind mapping—supported instruction to enhance
computational thinking self-efficacy. Frontiers in Education.
https://doi.org/10.3389/feduc.2024.1479729

Jan, S. U., Anwar, M. A., & Warraich, N. F. (2020). The relationship between emotional intelligence,
library anxiety, and academic achievement among university students. Journal of Librarianship and
Information Science, 52(1), 237-248. https://doi.org/10.1177/0961000618790629

Kerimbayev, N., Nurym, N., Akramova, A., & Abdykarimova, S. (2023). Educational robotics:
Development of computational thinking in collaborative online learning. Education and
Information Technologies, 28(11), 14987—-150009. https://doi.org/10.1007/s10639-023-11806-5

Licardo, J. T., Domjan, M., & Orehovacki, T. (2024). Intelligent robotics—A systematic review of
emerging technologies and trends. Electronics, 13(3), 542.
https://doi.org/10.3390/electronics 13030542

Lin, H.-C. K., Tsai, M.-C., Wang, T.-H., & Lu, W.-Y. (2024). Application of WSQ (Watch-
Summary-Question) flipped teaching in affective conversational robots: Impacts on learning
emotion, self-directed learning, and learning effectiveness of senior high school students.
International  Journal of Human-Computer Interaction. Advance online publication.
https://doi.org/10.1080/10447318.2024.2351708

Lin, Y., Sung, J., & Chang, K. (2023). Al-augmented visual learning tools and higher-order thinking
performance. Interactive Learning Environments. https://doi.org/10.1016/j.ssah0.2025.101335

McPherson, M. A. (2015). Library anxiety among university students: A survey. [FLA Journal, 41(4),
317-325. https://doi.org/10.1177/0340035215603993

Mussgnug, A. M. (2025). Technology as uncharted territory: Integrative Al ethics as a response to
the notion of Al as new moral ground. Philosophy & Technology, 38(3), 106.
https://doi.org/10.1007/s13347-025-00938-w

Ouyang, F., & Xu, W. (2024). The effects of educational robotics in STEM education: A multilevel
meta-analysis.  International  Journal of STEM  Education, 11(1), Article 7.
https://doi.org/10.1186/s40594-024-00469-4

Parks, C. (2019). Testing a warmth-based instruction intervention for reducing library anxiety in first-
year undergraduate students. Evidence Based Library and Information Practice, 14(2), 70—84.
https://doi.org/10.18438/eblip29548

1255



GCCCE2026

Sagun, R. D., & Prudente, M. S. (2023). Applying the plan-do-study-act (PDSA) action research
model to re-structure the science classroom conforming to the metacognitive orientation standards.
Educational Action Research, 31(1), 61-77. https://doi.org/10.1080/09650792.2021.1894964

Schiavo, F., Campitiello, L., Todino, M. D., & Di Tore, P. A. (2024). Educational robots, emotion
recognition and ASD: New horizon in special education. Education Sciences, 14(3), 258.
https://doi.org/10.3390/educsci14030258

Schiff, D. (2022). Education for Al, not Al for education: The role of education and ethics in national
Al policy strategies. International Journal of Artificial Intelligence in Education, 32(3), 527-563.
https://doi.org/10.1007/s40593-021-00270-2

Schneider, S., & Kummert, F. (2021). Comparing robot and human guided personalization: Adaptive
exercise robots are perceived as more competent and trustworthy. International Journal of Social
Robotics, 13(2), 169—185. https://doi.org/10.1007/s12369-020-00629-w

Shi, Y., Yang, H., Dou, Y., & Zeng, Y. (2023). Effects of mind mapping-based instruction on student
cognitive learning outcomes: A meta-analysis. Asia Pacific Education Review, 24(3), 303-317.
https://doi.org/10.1007/s12564-022-09746-9

Upasani, O. S. (2016). Advantages and limitations of open source software for library management
system functions: The experience of libraries in India. The Serials Librarian, 71(2), 121-130.
https://doi.org/10.1080/0361526X.2016.1201786

Van den Berghe, R., Verhagen, J., Oudgenoeg-Paz, O., Van der Ven, S., & Leseman, P. (2019). Social
robots for language learning: A review. Review of Educational Research, 89(2), 259-295.
https://doi.org/10.3102/0034654318821286

Yunus, N., Nasir [smail, M., & Osman, G. (2025). Smart library themes and elements: A systematic
literature review. Journal of Librarianship and Information Science, 57(1), 175-190.
https://doi.org/10.1177/09610006231207098

1256


https://doi.org/10.1080/09650792.2021.1894964

