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Abstract—In traditional nursing education, students often encounter two fundamental challenges: an insufficient
understanding of their own learning difficulties and limited ability to effectively plan and manage self-directed learning.
Under such circumstances, when students are exposed to a large volume of learning materials, they frequently lack the
capacity to critically evaluate and filter information, which in turn hinders their ability to address personal learning
deficiencies in a targeted and effective manner. As a result, providing personalized learning guidance based on students'
individual learning conditions has become a critical issue in contemporary educational environments. Furthermore,
teaching models in medical and healthcare education remain predominantly traditional, requiring substantial human
resources and time to assess students' learning outcomes. This reliance on manual evaluation limits the scalability and
efficiency of instructional support. To address these challenges, this study proposes a nursing learning recommendation
system based on subgroup discovery. Subgroup discovery is a flexible machine learning and data mining approach that
aims to identify specific subgroups within a dataset that exhibit statistically significant characteristics or behavioral
patterns. This technique has been widely applied in fields such as medicine, market research, biology, and social sciences,
where it effectively uncovers latent patterns and meaningful associations within data. Unlike global modeling approaches,
subgroup discovery focuses on identifying interesting relationships between data attributes and user-defined target
variables, thereby enabling the exploration of characteristic differences among individuals or groups. The objective of
this study is to develop a novel learning system grounded in subgroup discovery techniques to overcome the limitations
of traditional learning methods in learning performance evaluation and personalized learning recommendations.
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A AATAHEE S YR, 4 LR F K a7 XK L {8/ (Kermansaravi et
al.,2015), it H %k — 3 3K AR 69 £ 37 =% 3 (Benner et al., 2009; Kermansaravi et al., 2015).
MARAT R HERRBEANGHEER, mWERTANRREETEKE LR, ARAIE
RATRIFIEAARET PN E TR A AT EFE LM AR BIFREE, MBTHHAFTTF
Ak BB G R Sk ay Bk R, A E R EABETHERKREN YT KO TR LM,
MER S HOEE, BEBERT TR ZARSHEHKTHSE LS H (Kavanagh,2021)32
A &% @5 H &P (Lalitha & Sreeja, 2020)89483¢ . SEILFBF, & K697 45 5 £ A EATH
L EFE, EAFERTIREDEASAFRR S E L, BLE AR KT Y mMichel etal.,
2021). 1EE 7 42 A F b RF R 69FH @48 X2 —(De Medio et al., 2020), .77 &4
HEHAZFHABAIFE T 2 E B (Zhang et al.,2021). B bk, 4ofT# 5 4 6948 4 R,
R BATEE MM

BRI K LARIE LB AT, BEH FAA S AR R A E L RS
BORAT, FARIRE 4 64T B R ATHE Z (Mondal et al.,2020). AR, FALIEAHETE 4
R IR T OANRERNREZ R 5 —F @, LA FHEXAN K AR A= Apriori & X
JB 74 3 B Ao ik 649 P BT (Lalitha & Sreeja, 2020), VAKX EE B4R R T &2 MAE, wuib, &8k
B 5 22 4035 B % S ik (Pieters et al., 2010), T VAH 3 R4 H B/ Y 288 2 M09 B 12,
I A B R AT G BAR ST FA AR ALE AT, R MW .04 B E) M (Talaghzi et al., 2023). &
W, AT Y G E A Joili b 0 BT MRAEZ L H B AHEBEBITELSEKF. A
R G AE R T RAEY Gk, EIRRIRHREARS T, REETE K, B
BB EEBREG ST REASY, UARRAAT AL E AL REAGE LOTRE,

2. RREF R
2B HRER R

HRREETAZHREREN TR AT ARBEME, EERKLBRITRAL AT R L BWHE
R . RS ARSI A F 0 LAT AT A SRR IT R, E A B
T OBELEFMMEAFE ROIEELE R, REAHFERNHRELMAK IR FEE]
Idrissi etal., 2023). £ & F 4L MEREARIEAL B 5 O A& B 69 R dF A B AR B N 8, 78 A 42 4R
fERHHAABREOT AR, & RiEE TR LAR S|/ 69478 B (Talaghzi et al., 2023),
HBAXEANERNENBEER, TAXETETAPHELERLAMMEONE, EEZK
Re e — R AL L4 R R B BT RG34 AL R W HE (Mu, 2018) o AT RS EA
b, FRREHTERALL TR ZGYGSHLER T X, Plde, EHELLFHEHET, Daiet
al. 2020 FF T —ERHFRRIEE R G, REFENELERER ) AR SEGRETA
B, $8—FJREEBEGEEYMBE, ARG RET, LERGIEETERRAFAEY
ZHRK, THANAZEERAFEERE, BTHRBERATEALARTHRE R EEINLETN
TR2IBIE, H—T @, AIESHARKR, Xiaetal (2024)R|£iB S H HAHALEE T
EFHREFTAHTA, DEALZYRNERE TR, TREANINGESE Y EE, LR
d, FHBHER RGP EEOBANSE FRIE, AR FHANAZ T ILEE & E,

R, FHIEE RGOS ERMED R T AR RS E EREQE, MR
i, AMBEERESEROEENIE TN, BAFHEANETELZ Y LG BELEH TH RN
SHITH, AR IERE ZABANAL B 38 9t (Talaghzi et al., 2023). E ., hefT#ie A H 47
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BJLG W AR P A AR AR LR ) R AR, AR BRABAN S FARE R AR AR,
& A% % & B AR B AFF 50 0 F R A SR AR

22. 7 HEKY

FHERG R —AE TR T R, T ERAARR M2 R8RS AN LAEARKEAR
09 B8 H A% X R AL A (Herreraetal., 2011)e £ F T AR AT, MFAH A AL 40, 485
T7 R 2 e R AAG B AT By i S W AR X4 3L (Mihaescu & Popescu, 2021). $24% 2% 948 2%,
FRRMEA KR, FTEARGEIEALR TA TR BEE AE— IR, WAZEABRRLTAH
TP XL AN THE, IRASETHEALDRER EOBRFIT AR, —HHF
S H E AR TS T AR SNSRI R FMag 4, L TERR G [ R R
AL TR A RS AT AT AR A IS AR T 134 R A4 5 9 BA(Atzmueller& Puppe, 2006),
Eiem s, TEHARI G BARAAZE — A TRZORR, AL ERTH Fo4e T4
G T RLARFHERAMGEES: X— THREARARELTE I -, UEL
ERBER SKIBARE; A=, ZTHEAEIZERENERTERRIEZE, TRAAT
F B bE R SLART A8 G A B £ F(Lavrad et al., 2004). #Hid A7 X, F AR 42 A
T fEAE M SR RARME G ILT, WBhAT A R R ST RN A B 09 AR AL,
ERAAEE TG TTY, AR T ETHAASTE T EERAZEFRE TG
THTATH, ARETRAFEEHRBAEAZHTAREIARLEN LR, Hldw,
(Romero&Ventura,2020)45 8, &K H &M KB AT EB S ZH-FE P OTHTARERE
HAREMEGZ YR X RS Y E28, m(Luna et al.,2022)8] &£ MOOC £ ¥ & H i F F 240
W7k, RREFHITARKPRNE TR BARGEFTH T, T ATHRBEGRAFL
AFULHBTHR X, BRALET, EBATHIRYG T EARFNEEH THE, AAE®
SHFT AR, LABANSEH X HREFIRE 2503 REE 2R

3. AATHEARBEANELEMNETRE R4

3AFHHRE

BHIFEIEE ARG R RS R, AR E 47T 25 1E S MR ES), 1A
BB AACERRZHE, FASEETEA UL ERAMEHGE T TR, FHF
Bk 22 e AR MAZEA % FHF B0 E AR, WMIFEHFNEZZTT 50 AR 5RA,
HNBZRET AAELG A A, BN, KA A A B RBEE EFE AR RET S
#, Plde, RAEZHARBER LT E REHEE, NEAADGHREMEF(Pldedeik.
WA BT )45 A B AR A, AL B g b B s T a9 4 A

BloodCare Diagnosis ColMedication BloodCare Mursing BloodCare Nursing Parenting MNursing Parenting
MNo.1 MNo.2 MNo.3 MNo.4 MNo.b

1. BAAE (s e 45 BUA
LR T B RSB, FANSRERERBEPAALERAGHBAR T, REHE
WEHERFR, EnEARGEEFENELMA. Pldn, o RFAEE ML, ik,
FET A AT R B —, B LEARA], HASEANETREWE 2 Frw. sbib,
AN AR TR A 13 BHA], RERRBEE S EGE TR R, HELFE
T AR A5 R B 89 B R LTS
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Symptoms Diagnosis Nursing CoMediaction BloodCare Parenting D BehaviorOl Testing Newborn Preterm InfectiousDiseases
H091221 3 7 4 3 2 3 1 1 3 1 1
H091231 6 5 4 2 1 2 2 2 2 1 2
H091241 3 6 5 1 2 2 1 1 3 2 1
HO091254 4 5 5 1 3 1 2 1 2 2 1 3
HO091266 4 3 3 3 1 1 4
H091276 4 3 1 2 1 2 1 2
H091277 6 5 3 2 2 2 2 2 3 4
H091291 9 7 9 5 2 5 2 3 5 3 3 7
HO091295 1 1 1
HO091301 10 8 7 4 1 1 2 1 3 3 1 7
H091306 2 3 3 2 4
H091314 1 1 1 1 1 1
H091321 3 4 5 1 1 2 4 2
HO091330 1 3 1 1 3 2 1

2085 5§ A 6y @ F AR

WIFITA G A SRR F 103, MERRINFES AZMFHR: Fodh 75%0 % 4
B VBARFR), B T5%0 % £ % 2 B(RAT), 0@ 50%0 4 £ 43 4(4%T), A%
1874 50%89 % £ 2 4 B (R 503R),
3248 F SR A g

BERATREZAT, AFTRIARR R BIZMA, FHRM A E (Weighted Relative
Accuracy, WRAcc) 1F 4T # IR 69335 464%. WRAce AT #FAIRE + 7 A 693 4& 7 %,
AMBAAREEETHANRZNPARTHAN BZFHELEFEER TR MG Z
£, ReA IR B RAMG T BEM X ABRAMER M R S LT X,
WRAcc T3 % B F 244 KGR ) i s 09 h £ . B, BAAFa94E 2 RS
(Gomez-Bravo et al., 2025), & AT F, ABEARAAE % BAZ4F B, H o474 R4 8 3 A7
o

Cl 15 subgroups found; target table = en one; quality measure = WRAcc; target value = 3.0 - m] X
Nr. Depth Coverage Quality Probability Positives p-Value Conditions
1 1 22 0162517 0.772727 17 - Diagnosis = '3.0'
2 1 15 0.162064 0.833333 14 - Preterm ='3.0'
3 1 20 0.159348 0.8 16 - InfectiousDiseases = '3.0'
4 1 22 0.14124 0.727273 16 - Totalscore = '3.0'
5 1 15 0.140788 0.866667 13 - CoMediaction = '3.0'
16 1 20 0.138072 0.75 15 - Nursin g ='3.0'
7 1 13 0.116342 0.846154 1 - BehaviorObseration = '3.0'
8 1 19 0.104572 0.684211 13 - BloodCare ='3.0'
9 1 20 0.095518 0.65 13 - Newborn ='3.0'
10 1 14 0.064735 0.842857 9 - Parenting = '2.0'
11 1 19 0.062019 0.578947 11 - NervousSystem ='3.0°
12 1 22 0.056134 0.545455 12 - Development = '3.0'
13 1 23 0.04708 0.521739 12 - Testing ='3.0'
14 1 17 0.037574 0.529412 9 - Parenting = '3.0'
15 1 9 0.024898 0.555556 5 NervousSystem ="2.0'

B 3. CORTANA 41E4E %

Pt TR R, MEARIE R A BAZMA L AAZMEAR S 3.0(5 2mik) a4, EHET.
WAL AE LR T ML E L BB G ek b, B8 RRETIEABARBES, R
BAZIA% A 3.0, RARSBEFEAL T S L5809 F 4009 AT =B 45 AGE APl BT L 22 4238 %
KABH, RAFIGFLEEB.

MBGITER, EATH BRI, TE R R T AR ZGFBRAL, LAH#E, ERf
By, HARAAB MBI S BAARBE L ETZA B RREITIELRM T, WREAAETZAA
RBATE, AEZABEREARE. KA LEASHER, KARE—FTRLEBETIRE R K
BAL AR AREERE T A RLEE Y. R, ZEAELZEAXNEH T4,
RESFH LI LBANG S F #ER, UAIBEELAGEEIRAINARE AR, 2N TWE 4
e A L ARAEEME, AURNBRATEFAELSNTREL; —8 B HREWEE
B, M AELTIEIE,
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NRERBHERR

I E: RN RHHRER RN REFRT W HRERBENBY L BEEERIEF LMD PEE PR EE IR EE R
®EAL - H0H -

£ BREEEL-T¥HAL  THEIHLEN SHEAMMYRZLR - FARREAESSE?

3. FRfENE&TRENERRS?
O (A4 I sickle cell ane- mia
O (B4 AT aplastic anemia)

B 4 A4 #REER A GR T

TREETBMEELERIEER, R aRETEE LRSI, @ 5T, EREL
AL G W o AL %%@‘%ﬁé)i*‘z"7iﬁ%¥%#%éz SHTEER, HHELNEER
TEABARGEE 2K, RO ETHFZA. EBAABERT, FAEARFREY
B8 FERRSERAF RN ER, TRIRRGITRE GBI EATRGAE, ARSA
F B R FRFE K

S804 R

#5804
ARER

1.2 - PR {FA RN B LUR R AR E”’Elﬂiﬂ]‘?ﬁﬁﬂﬂ QECHIDY-E RS
e ERN - AREAMMAT R E
L FER - XA - 8 - SRZVEUBAREBNEBARERICERRRRR
AR AR R
3. BB 2B ERPREBPEF NGB ET - N2 RERRS 2R

KEZHERBE - DRALEBEEGRE ZERAERY

"I
R
]
"

#itERD, 1RRER, 2KFT, 3KERGNE

B 5.5 4 690 B 4d BRI E AT

4.5 57k

412 HE R

AR 47 42 5 Pk B LT R E D), A AT B TR R H L. A AR
FHAFZFALE LM EANEERF, FHFRAHL R 2RFELFTCLEY B
M AN, 25k Ak NE LY R
4.2 FF RRAL

AFRLFRARTHS B LBME, Gk, ALOAGRLSEHFEHZHTE
EHOTER A RAENE, RIS TR ARAE, 85 H RE AL A
DR, RSB EEAGEAERARNE RS BEEREES, BHELHAREY TR
He b R b AR 2 A

696



GCCCE2026

PEB AR ERAT R, AR BF LA ML TN R LA 4005, 4%

%ﬁ%%mﬁ@%ﬁ Bk, RO EEAELE R, AR RBAL B EE AT H R

i, #HFANELRAHERAHEHELTA, TEBRHBMAFRT X, RASEFTELAES)
FerB SRR B, A S BR| 5 A 695 R BB

FEZEB AT H RSB R, FARARBE ELESFBUAT 98 RFHETHI, T
MEEAZ RTINS T EAR G AZTH IR, REERARER, E—FHELY
SHEAE ARRFH, URMAAZSHEB LT REAZE, AKREZRFEEYEE
Ko ERZRIE

Fors B A TR R EREAEM, A RLTARRE BAZHS, 0 miEta$H45 &
(Wrace) 15 4T 243F1E464%, S HARFEELRE F RwiRZ BARE, EATTHERY
ST HBILEEHBAATRE BZBATOMBAZL, HREEEHERATLGZE MM
SHNK, THETEHHEERA,

FAMMBAEERZG TN D IR, ALK ERIEERAELSZREAXNEE T4
¥, FATRBREK, RAWADSATEFZERL, EARRKT XEIRAEFEIREZ AL
EE. B, ZaRFEEERBZ HABER, EABANGSE FERELFTRSE, MHEL
ﬁﬁi%%“ﬁh
RAE—TEEAERNFEOBEERZGTF. FEATRAGMERNE, AREAMEFTXELEL
HEYRGZA RNMEY AKEE, UMEAFSE AT TR EZFEHIEE R BRI E ZIR
P, LBREZG ZBIRNETFRIENZ S F,

43 X TRE

AT RLIAE A Z AT T RO A RAA B, 5 H B F G BAL B & 4 B K =820
Hh, BRADRREAAEEZREILCETRNE, WA LB G ARF LR H EE??%
AR LR R, MBRAAVGEFEE AT, BHHE A REAE S HRIHBSH, UA
BGFRERASTREERAEMR. Lk, FHREZRA-FTEAXEEHFE, B6T#
*ﬂ%%ﬁ«@%—a“:vpﬁﬁm BoMe RBASE A ZBBRAE A RAE AN TH, Ei8 ot An A5

& (Weighted Relative Accuracy, WRAcc) 54%iEAT T HMIPME, HBREFRATE 5 EAR
Ml H 4R, BRBERDERELABMARIFEHER. RIE, AFFEFHHEERRILA
R, RARAZGERNBAUAME T ARES LD, MENEIZHZZRIA AKES
AhmEET, ATHEEHTRHEE T 2 EEERNRTHEABTAZL.

2EX

AFRAEGHEERFOAAHEEREFETT —ATR. FATUMEAZEE ZFHRET
Bl BERGERAZ, FANRBL IR EBAEABEZRTHRACHRERRELR, £
HRGERNTER, AMPALZAEFTTHEAE, MALOLAS 28, RAZTAREZRENS
BEE, F1EI0ARAZAHEFRXGKETE, £ 1022 AF KA HGE AR A

M, BAGEAMES ARSI T, 10 2 15 BRALY Z502 R AN, %16 £ 22
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MARAEE R BRI H Ak, AMNEAGTAHZ AN [EFRAE] 4S5, B TEF
B & ]| # %1%, Cronbach’s a % 089, ZZHBEXAELAL Y, [REGFERNEHS
HARE XL AR O & ¥ 77 ik 2 AP Mookt | SRERG-FHFI RS, AH468%5. £F
HEGRS AT d, [EBAESY 5 A(RAG)RENTE YR LR E F B L A)Edy |
BEEANFHEI RS, HA56H. ERFGHAR G, [LHAGOBREEIRE] &
BEB-FHFIERT, 545645, A5 5. | RREFEAASEYE 5L AAMEE 7k
T EAPEME AR, | ZARSFHREZ, A 468 5. EEFEGAHEARTE, [&
ARG T AR AR B)REG G T RFUE R F H B4 L Ah)ay; | E —MAYFHEFIRS, A
456 . FHZGHRAKT@, [FHAAOBRELTRE ]| SEAMEYFHEILRS, 4

456 . ZAFE RS, HA5 D

A

AARRET AR AR ELALWAFRAFE, ZF6 2 EAEANLE
H, THEEFARZZEOFHRE, TLEREAN, FAHZFENHABIETHETS
HRAK. ZFEH—KREFEALL AN, 2ARETHRIZIREM-FE6 L, A ARR
e R, ARRFIHRFERTMA FOFIFRH UL BZIEAS FARLEE, KR KREHR
REFEXE, Am, GEELRAEME, 20F —RABE & — P imfak:

1. FRBHEATFLNEREZEIEAEZEMAZE AL AT, R THRARBEHAIR,
PARARTRRBEM L ROGGIE e LR, o, AAFTHEE L EREAER
FERAL, R RELREARBRT 6 A A — S R, KRR TH KA
AR, TANTRERTTEHIREAERBRNEL, DE—FRBAZHALESZ LEE
P 68 R A e, R TE RSN

2. EHERMEWN: AFRIFHEEZFREIERATHARG T X, AAHEARLTER
THEERLLENE, ARERBET, ZHFRE—SARELAXHRETHAEF
HBELTMR)ER, TRELBERNIEELER. Af, F2REHTARRNELA
AR B BN RS RN, RIT T ENEEE—TRERLGZH . KRRFFLTEF K3
NIR B Fn k18 3t (Deep knowledge Trace)(Li et al.,2025), VA A5 B EAL S H H £ 1R 40
BMBAN GG BEALEG SN, ERRARERELE R A EAEEFEANM M LK I, I,
FHBII TR E kA S YR B PO RA, o AT BRI IR AZHE
By, WA AEBLAEMHHBARENWEEZ L, EnRAERET IHORE
(Mondal et al.,2020).

3. MAFSEEAAARNE: REAERMEAT, 2R NEZVZMHERAE R L5 8h
BAFATARME 0 — BB, A, RPIT AL 46 R AL A0, WERLLEAH
AR B, REXERNMBHERY, EEEKEH Lt A &(Tanetal.,2017), K miR
= 1E 695 H Bk

A BT R 6 BE T )
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1. ZHBREESLS: ERREa L, RRTEBRELRER, HAAALTHEE %
FREENE, BAAXBEHABN, EHABEUARERTRESF S HMHR. 48
B—NEEERREANE, ZRTREABDRENEGTHRERZ EAEE) 8 2R
HLSHREIRT X, VAFERIRIER b A% B B2 58 69 — Bt

2. MEEE: ENEREL, ARTEIMANLSZHEBOET TAMMIES, L RGEM
W 5B MMM, E— S RAFH FEOERIBRE, ARBEHNE
L, FHRMNREAZHETLREEBRAZIMBANRE ) 2EHET T, Enk
DATEE RALE R R o d B BEAR M6 E W R I, BEHNEYIANTHAE
HA R S0 S RO, B W RIS K AL, AR A M 69 A5
SR

3. FUMARMGR: ARBZBERZAGTHEELY, KAFLER, AP EAELEARL
WELZ MBS, RENEAGMHEL, SERABAELRBREREH 2N
R FENEELE, EnUERARATESATRIBELE R LGB AR, st —M
M, BBEARAL RS T MAGR 5 X, Plleih BN A S S, LA
B &4, RAINFIEELS XA, WA AR TR S Y B L M ey b B4R,
EARERGHEHEAGERTE, I, AALITRERMAHAR, KRFLTE
ERBMM, &S EMMRAEHAE, AR A BRIEE T R GATE E T MR Do)
FER RS e, R A S B K MR T R SRR AL 3R R e P A B,
FEMTHEERE, ARERAFHALMIRAZI ARG ET ZAHMER, LRI TEA
MG, 3P &M THE R, REARA A KS RS EEALLLLS
MOFHIFITE, TESFHE WP RALR B
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