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Abstract: This study integrates learning analytics and generative artificial intelligence to design an intelligent
educational dashboard capable of automatically interpreting educational data and generating corresponding
actionable recommendations. The system aims to support key educational stakeholders—including policymakers,
teachers, and students—in carrying out their respective educational responsibilities. Based on Taiwan's educational big
data, the study analyzes a total of 14,359,163 behavioral records collected from multiple digital learning platforms. The
dashboard consists of three core modules: overall performance analysis, cluster-based comparisons, and Al-generated
recommendations. These modules provide real-time data insights and role-specific suggestions tailored to stakeholders
at different levels of the educational system. The findings of this research have the potential to enhance data
interpretation capacity in educational settings, maximize the value of educational big data, and improve the overall
quality of teaching and learning. Furthermore, the proposed system offers a reference framework for future
developments in AI-powered educational dashboards.

Keywords: Educational Big Data, Generative Artificial Intelligence, Learning Analytics, Educational Dashboard, Data

Visualization

1.FRH =

MEH LGS HOER, HEABRRBRTRAENEHHIE, FEFALAEHITAH, HFH
LR, EREEEFEF LML T (Siemens & Baker, 2012) . #F HBEA B AT HAR X
WA E R, REAERR B TE TAER e b TRM AT, BRI RO EE RLIITH
% (Daniel, 2015) . A, FHZ A XOBEEIL, SATELREAT, B RBHRFHKY
FRFEVUR R AT G BAH T RBITIT D E R HFREAT, R A F ERERT A
PR ERFHFN, EMRAFERICERXFT RROGEEE, BL, HARBEARERGER
FERTINAZMBEIZRE, PHRHFREH. KiF, 4, LANERBRZEEIERNH
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WMEEANRE 89 FE KRB, T F & EEMAAE (Cukurova, Luckin & Clark-Wilson, 2019)
Bldm, EHRBELERR, EXEBETHELBRAHFHFREAY, FEBRMRK, XA
PR, HB KRN HEF BB EER, TEASEHWEET RN, RRABRROEE T RS
i, AREAZFEE T ELGERAEN, HmHEIAFEHKF BR (Bienkowski, Feng & Means,
2012) o ZE—FWIENFEHH F RSO, EBRHRES;ATHERRAT £3E, AE
ABF], AERATR S AN RBAEE NS E X (Hudaetal, 2017)

EERBUHEFEOE R hhtm, O0MAZAEANEEITSH, HAEBREHEE, A
BREFOI T RN, HEZE AT AHZBREMR T BER NG EF Rk, BERARRA
A2 4 23, BHEABAEKMIHKS T RECE (Papamitsiou & Economides, 2014) . ##
s, FEHIMERERTRENNFGSASZ TR, FHHFRNEAEGE YME, &
AR A B HFE AN, ARFFHEF A (Amold & Pistilli, 2012) « #E 4 BB m 7,
BANE FRARTEH S ABRA FEE LR, AEFHRYE, RAZIAINEGRAH
At /1 (Aguilar et al., 2021) o

T RAMF AL E (Arttificial intellegent, AI) HATa9 5 &, FH o AT R EIF B REN A
HENA R K, NMELTRPIF IS A S Y B2, FAMZEERRA, IRBFFHETRKREMBAA
s, E—FRAZ YRR o, L Al ORFEATEAT, AMAKGHEREAERS
R ABAME RS E R, TR AEHSESEF K% (Mejeh & Rehm, 2024) . £ H 5475k
AR ENGEY, SHREATIHERT AL EFEHRE KRBEOBME. Am, BHEHFIR
EREREFTE—RNRZTEOT THEHLER, Ak, Bl 2 RARTERERANREEARLZNLE
B KX FE—J&F (Leitner, Khalil & Ebner, 2017) . Paulsen #= Lindsay (2024) Z&—78 Z &M=
Pl BEFUIMGERESERXFTTRZER, BAZFAMEZUASITALE, S
ZRANBEFEE, BOAHBAGES £ 695 H 842, Pozdniakov A (2025) 7R45d, L
T FE A T H AT R T E O RERGTE, BI85 094535 7T 48 MR 367 A 2K
AR EBCETHE R R, BRFARLEN, BEFEIMEREREKATFTEAHE S, 124fT
W TR &R Ak Rl B R B B RARE BN AT DR R IFMAGT A FRRGFEA, Rk,
A RAEB S BT E DM REROGEGTRENE, RE—2&5 Al EHFTRER
RAAER, P2IBFTRBEORFITHER. AR S, EEBRER, WMUHFERETHE
BER, BEHZEEERARET RENARK, AIABRRIS ERET RECE BN,
DB LB, FFE, EVPBREN, WMBIHAREEABPIFTIRIER T Y HE RS
Fmit k£, FARE RBAERKLE ITHENMINIRIE, BRABRNKEEELRE, AL
B, MNFAEAEBBARATANOEIES FEEERAT R, RAAKRAHAEANRE T 281
B BMEMT, AIATMERESH PATEK BT RERGER, AT THASE EBUL
KL H RROFEN T @RS E 2SR
2. BRI FH
2.1. Z BRI H TR

HERARNGERFEAZE IO TR AR KT, HANKTRESLAHAR
HBHARMBOE L, AXFRR LUK T A F MR A TR %K (Siemens & Baker, 2012) o
HE O RIBEARNE R I E TR BN S ANEFITARLRNER T, & MR M4
HETHA, A, FAFRBMANREERELIES S F RN, AHARAZLERIE A XA
g ft 71 (Aguilar et al., 2021) » A, SHSTHRERG A IEIRA LR AT RHHL
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FARAMGERAEOER, LHAFTERBOIATAREGH I EARKELEAXEAZSE
(Schwendimann et al., 2016) &

BEHBRREFERARE, FHMEERNY ZZRBEARZBHE BRF CF T RN
BRI ZHERBLEAREBREGHFTHIBERFEELEL T RZAMY, RANKF A RRE G
MR %, AL E L (Means, B.,2010) . B SREEBEATNHITE, REHTUE
KRR B R ERROTE, AABAKFFZIOTHRRA, LB RERE LS
(Wiedbusch, et al., 2021) . # T HEF HEFALHE (2024) £F7, %FAH-F 6 %%
ARG ELS DX AL, ARBEERELTH, P THHT LR ARBE RN
H AR YL

BT RE, FEHEOWERERGZC ARRTIRFEMRSAENE YT IT4, RaoREM
B ey 2 £ (Schwendimann et al., 2016) o #KEF =T ¥ 18 4% & AR BP0 BSA) 52 4 69 2 18 |
B RERE LA, ERBHIEATHEGREFE, Hlde: Pei,etal. (2024) HI(E
REERESA TR ZABRB MO HEREE, TRBEETHEREEZNFLEA L,
Sharma et al. (2024) “4+#F K-12 X B 49 BT, &HTFaAE BT AA RN TR IR
NFAEEEER, KARALF AT E R R THEIFREER. Wit B 408409 :1E 5 1513
KR P MR A NR e IT AR R, KR EA KNS Y L F0HH .

M2 E R, LU EERTEABANS Y IR T, H24 5729 A2,
BREFEE, BERPEFEEG, LAY, g2ARPERTANEERRALA FFHE
A2, 102 H I A KAL) BEFZRA (Aguilaretal., 2021) . 4, Holstein et al.
(2019) 5, EMHAIFEHRNELZZHMEZG, TMER AT E AME F IR,
FITRBREEH T KRB E Y EHK, E—FRAZE R

WhBh AN /& 409 4% R B MOE HAR SR Bh 0 R R, VAREAR TN R 894 R H AR S0 A AR AR IGE
T8, ARFEF Ao
22ANLEFEEETRBEDH RS

SLEASNBRALEAHB A ALLE L EZEER, BRAZEEORAEKT ARG EL
(Siemens, 2012) . MF ALH Z (Artificial Intelligence, AI) AT a9 Bk 45 B, £ H 57
CRBLHFEAENAFTEINNE T LFF 0. AlITERPPIFERSANE T A,
FERe R S H B, EARBARR G E H 6 E KRB EALER,

BEA LT, BEHFEELERTAER Al DA KR T HEEHEA, BITBEEE
BA AR ER BRI AL %, Yanetal. (2023) i, Al T X H#F TR AETIFLHLE
WO R BENAT, RABORE R B SR KR AHE e, 26735 AR Sy AR AL 6 B B 231,
Wiedbusch 5 A (2021) 4% [ MetaDash | # ik AWK, TELSA LKA RAH S
FO R a4, TR MRS ER, FUHTAHFALRT N TAGHE,; nEaES
A%, Al OB EE AL TOURBE — R BHEELTHE5], £24TnFIK, FHRELTARE
BEZEF|EHR, TELERMABEN, ADHESRBEABEAZELESL, SR Al RBHNY
BRFBETERT THEIHF O REAKXE, LAMAE L ARAHEHRRAZY ik
(Aguilar et al., 2021; Holstein et al., 2019) . ZAROGHEAT A, £ Al NMER LS H 24749
BT R, PHHSEAEDTHFRRGFENEE,

b, Al £ S ATHEARATAC & R —F AR T A 69 7T MR PSR R G A
Mo Hif Al RSO BEN, FHERAGA T ARREBREKEE L, RPRFMET
Mo TR —FHM ARZESTRIEBRN ADMFE FHRER LM, REBFEFSTRE,
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15 A LR A EH R, HAR TR IE LS 5 X (Mejeh & Rehm, 2024), % 4
M AALAE (Generative Al, GenAl) 49 &, Al feA 2Ok U T K EF EMRALF= A7 B A
77 # 69 TAE 2 (Wang et al.,2025) o A AR EF R RO ER RS TR N-FH, AHERK
Al A EAZE A 3P 69 £ F (Yaday, 2025)

23 B BARKE EHEBHET L3

MERBLSEBLAEIARKETHE, ALFERBBEATNLCRARKFTERAAINGE R
R I H. 4R4% OECD (2021) 7 (Al and the Future of Skills) #5329, Al £ F B350 &
KABAE, 1ERALSI5 0 M S IRAE ARSI LA /), E— F iR H BRI RMEET R
SEOIATEE . AR EBITAI, Al TERWBIRNEBREZE, BETRIH A,
KB B BAL G H EREG ER,

ERFRET, HFPANEEBR R RS RBCERKE AN ELRETE (Zeide,
2017) o HBE Y S IEEM, HEFRREE . HFREATRR TR VRS, RAFEK
PREIE B R AD . Am, BEGOBBEARN T X A7 @ EE & 38 AT 35 P45 5 P B,
& Al BAT IR R AR R R L HHE RIS . UNESCO (2022) 7 Al 3 FH & A o922 g
BAERPFKE, AIFRAAKFRA, BEMHG [ THER] . THAR] [ ALK ] =
BRA, HRRGITEROOITERBER, RARXDREHRKFTER, TIEHFTHEH
NF3E & (UNESCO, 2022) . @K R LAGE, BB E AL HEHE (e JER R,
EEH&s%E) , Al ERRKRBEBENE K EFHEEETNE, REBAALGSETER (A
Ka'bi,2023) , AL HMAZFRZFEX, #ASRAGRF L, TREFHTRAER, AR
S+ g8 & Y ok (Zawacki-Richter et al., 2019) .

BEZ, ALARBRSHOHFTRRETETDEMEAC, AR T RREE, HFHELE
RAEZHBGFE M. Hil Al TS 62 H A FAHAT, REIEEFARE
FEERGEHAY, AERARKERE, TRAHF T ROECE ZEIE R LS

35 R

3.1. FHRIE

AR 2024 56 EHH RBHBETHATH AL ESMRR, ZERHRERRFZ
TAREZRANEE, KB ANEREHE, £314 14,359,163 £5-F 095 F AT Ahtlsk. NEH
=M% F-F2% (dp001. dp002. dp003) , ELAEAHENEE EH., REEE. BHBRE.
BERE. BBREARS ZHMMTARE. BB ¥ELSRST LRER, 25 —F 5 FHH Al
HAEhEMR, PWELEETRRMEFTR T OEYITA, THHERFT AL, HFREAT
) e BB AR AN BB R R AT Ak AR A& RS AT AT B 3Rk
3.2. FBRAAE

AR ERBAAEARDNAH =G AE (KA EFEE . FREF, EREE) &R
By Ar BAZ, R TEREAASH | . [BHEARASH ] H [RARLEE ] =X
A, m&H AIRAAEREEITHRER (B —T) . &5 EZDXATAREMRT
BB A, BLEEE, ZAMBIESTLRET ASRERRE, #i8 Al ADHRETHHE,
BAEMBMAANRERGTDTE, Blde, TRTFRAFAEBR L UM ORI, AILRAT
RTEEEEBANE, LERARTDRIRAEFRERE. AL A F LT EHSLE S AL 547
W, AT ABEGMREEN SRR REAR, TE—VRELEAHT RREHE AT
6T AT B SR
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TR RSB E A0 5 AR, BB A AL B, AR E & D) A R B E
BT 32 N
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Al Suggestion

Dashboard Prompt Sugestions for
templates (B2 / B0 / BRI / AT

B 2 HAR M T E B RIAALR Y
BE=RE TR AL GREHZ. $4) THEGAIERIAT X, REEANBREER
T AR B Eb, AL AR STAR N AR F RAEE R S AN @A RBMBARMES
BB RN, LT ELERBER. EURFTLEE5KAZEZHEA (Large Language Model,
LLM) ##7 (OpenAl GPT-4) # 4 mBP M £k, £ AXHEERRLHIF, A% T HHR
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BAGESERS (P A-FAHELEFM. BhHIREF) , TEBRSEM LS AHLE S
MEHR, ARFAE LB, TBABATLRSZASABRALRL, LIMAgmE: [#AZ
BERATFH, BRETREABRIALYHLHSE., | OREREECUNAREST T XNBAT
AMERERRE, RT RS BEA CHRI TR EE R R, 3R A H H A Hay g
TE# 5%,

sEpmsrnzn I HERE B e |
HRTLGAR WA RN
b AP TR o .
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B FARBAE (16 oo
HRTA » Click action BETA » Click action
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R, AAREHHEERELRERY
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- « THNIRER
o fTENERGR a
~ c RENRAWS SESFMNEE. T
{ s AMEDSTATEANFRARSE TR,
L] 4 s HESEEATHRARED . B
- EfHHENORSIFEY AN U S
PRARRAENE  LRAENE - ENMENSECH ARRRNSER
\_ BEREFE o \ M

3HBARERZAELE [ITAHBEASNKE | 69 Al R ER
4. AL R RARITAE

AAFRIAH E @ L GenAl, 2 5 L2am KB HBAGHKT REAMEH. 2ERI;
HEAEFMBAERARET KBBERATHRAROXFERS T HHEFREERT, TUAER
B 5 AR EAT HORARAT 093 - 5, HE MM S, AL AL W LAY 77 X H Bh 2 hf bk
REBFENTEHITH, FHRRAHGELZE, TBRUBRBEHOHFRE, LREHNFH
EHRER, ERBILIERAERT R, HFERT, BB EANRRMRRIE S E =4,
AR R A H L RE R ARATRS), EmARMEFEHR EEFEATE.

RAFIER, ARMRAT ZEHF M —F TH: §h, &—FRELRBEY
RRBAEZLE N, OEMNESERRIFTFETH, URERRAR AR D AT IR
Btk ok, BEAERGLHAR, TALHENBEANLALERE, RLARAL (iF
TEAE, K, FA) TRETHRERDEAENERARH X, F=, ARRZTHITL
BRREGEFHECERGT, RIAKFIGOT AMEIRERNE, ERELRHFTHERFE .
BT RR RGO ELSR), FHIREE I EET R F a9
TAK (202453 A250) o A THFEHFE] RERBBREAMHTE, A dHFHR,
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