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Research on the Path of Drawing a Personalized Ability Development Map for

Teacher Education Students Based on Micro Authentication Data
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Abstract

To address the issues of missing process-oriented data and insufficient support for personalized development in
traditional pre-service teacher evaluation systems, this study explores a pathway of constructing competency
development map for pre-service teachers based on micro authentication data. A four-layer theoretical framework
comprising the “data layer, model layer, mapping layer, and application layer” is established. A quantitative
method for assessing competency states is proposed, integrating time series analysis and multidimensional scaling
analysis. Through design-based research, a prototype is validated on a micro-credential platform at a normal
university. The findings indicate that the competency development map can effectively visualize the spatiotemporal
evolution trajectory of individual abilities of normal university students, reveal the correlation structure between
abilities, and provide data support for precise intervention and personalized development pathways. This study

offers a methodological approach for building an evidence-based ecosystem for teacher professional development.
RARE: BUOMIE; VEAE; RETIKREINE, MELSIIME; ¥

Keywords: Micro Authentication; Normal Atudents; Capability Development Map; Personalized Learning Path;

Learning Analysis

© BEAERHIRBRAE] 21



2026.05 % - % %31 4 A AL L

— 37

AT A AT B TS AR R AR HEAL 5 PR IR T B BRk e «op kB 55 e 5k T2 i
AL BT A A PA AR SRS B R I W H 2 QBT UM IR SR SERRRE I Hd RE T
SR, M RTIIVEAERE S PP O NI & i — 7T, L Ge i 7 sUnbr AL 5 il RSN S5, A
S A RE B 2R SR 75— 7, IRV AE AR B 7 R 5 R B B R s s [l A AE o
J& o MEVEA—FhETRESIAL . LA BEIESE M AZ O BT VAR, oA BaR (Rt 1 opr e o
[ A AhsLiEe R M, BOIERERS ARG R SIGER B A RE (BARSE, 2019) - 2A10, EAWIRZRE
TRANMGER B SARERE, s B PER BRI B TR B RS 5, Bhimfeit
MR MAFFBR RN ), MERZ RGEMERR . BARITE, WA AAIE “ 8" @R g,
KRS “&” 5“7, MZHEETI R I (Competency Development Map) , JHCAHFRAER} 7 ]
e AW §EREE TR HINE A MEILRE N AR TR R B EHESE . 7 kA2 5 SRR
Wl () RS ZIRBOGEEE . 2RSSR A BIERR 2 (2) RATAp
Ao M 7 5 REA R SE U BT RO B SR & R R b 2 (3) BEJI AR R I B T MR & e
SCRf e WHRESTERESIIE A TN AN “IHERE” By “MEIKRE” SR EB IR 5 BT &

= XGRS HTHER
(—) BOM&ERE

PO 2 T AR Y . 4000 B9 RE AR, i R 58 LR UEYE 18 o B A% T 3RS BN IE 18
W LBUFBE (Digital Badge) JEEI,  (Gibson, 2015) ZFfgH, BFEE A SRR UEE IR 17T
HARTIRE, HHEEW O — MR VGER R, EEORHEZREII AL IERIKS) Sl . GBI A
SR X T A B RE IR s AR 151 3%, R RR A T MR RS B A 7 A0 S RETIHE ORI £ 4t
FE R ER, WA S AT ER, SIS EIERTIRE I EREACE KR g0 R AR
BHBHLEEEE G, HATUE N NIRRT ShAM . DR S B R e A T2 S E |
FITURZS AR 2BMmlir SRR HIR, NHEISIRSHER M2 G715 A S (W
BRE. VUEEME, 2013) o

(7)) HERHEFEETT:

WA, KB EE =AM RdT: o, SOMEEZUEE Y M. BFREY, BOERE
ARARTH NS 5L R SRR S HRE IR . BN, SCERCT IR (Digital Promise, 2021) $2HI
HEFEHME" THE RS TRTA800. EAMERITNER A WITR 7T RERE (BIESE, 2021) -
SR, SXLERFFE 22 REVIERAEA LY, XL REARARER AL . K, 2 R 5225 FH EiHR
) ATl AN e A SRR, DAERR AL 22 o I B R R HA D], BRI )
B YR Y RTHEE 2 REE T AL IR P RPN SO A i 1BI5 K555, X
TIOMTE AR o LR SE e RBMERE I MR Xt R, Hm G TR B H=, REN5H
SR SR AL o Z2BLAFFEUN (Berliner, 2004) 32 BTl A e AT T BEHIE , DY BRME A Rt REER AL T HEZL
DARIE RN H S B (IRT) AHARIZIER (CDM) RIHTFRTRESA TR AP i (kA
SREGHR, 2010) o (HIGHSEI. FFEENHECPSUBGEIE LS SRS R, BUEBFSE AR RS R
Qe I AR A EL SR I R R AR ZRGSIROMIEIE R, B R ST, RO R
RESCAAAAAF M, SRS Lol A R i LA MY RE T A JR 113, I AR SRS ML S 8 o

(=) AT EEHESR

BT EIRSHT, AWFSEHWET SRS EE Ak BERE NEEIHEZR (WE 1 R) o R
—RIEREURE (Ea2) , RIETHOOE T & R E6 M2 oCib s, BRI (B, #
S CPEMERD USSR (BCEHE. B IR IER (IR FATEIE. AR
) DAMGERRME TR CGAERTE]) 2208 BSURA) o B uEdE3E) 5 406 1Y BB T 48 brbr 25 1
FBe, BOEITERRE (BOAHE) | B8 =R g, —RREJpRA R %Kil
%, GAIEER TR (W H ARG PR SRR, A RE R ) B e RE S HE AR I
22 © BASHEIRERAT



TR A2 AP 2026.05 %= % 1 ¥

EEME. Z2F NS BEE, BEREZEUN —DIELLDH (De la Torre, 2009) o AR 217
R N R I B 80 47 7735 (10 ARIMA #8138 RRTHRD) | X700 i 48 FE SO 3 T b 3
Z)| ] 4% T5URE O BN [R] B 38 5 Bl R 538 E 1 (Siemens & Long, 2011) o =2 K25 F 12 4 15
Pe, SRAZ4EPRE DN (MDS) SHRMEMZE DM, REAIE GE I WAL RBURE R 2 18 7 8 £ ¢ B2
f, PO RIS SRR T, BEEAMMEEREE (BIE) |, AR ZE A H N E
ME AT 58, B D AN RE ) &2 ALK AL (Digital Promise, 2025) , B (1) Z4EHEE: E
TN YT Z) S IRE SRR K (2) RO EIEIT S A LU IR - GEDDT A ARAR, JRIURRET) E R
FER I EAS;  (3) BB R RE: BIRNREN A REGRE. FWEMENHE (RFZE) , &
TEEREDN LIRS () eBSmE: FOE X A XA KX, (2) SERS
WIREL . S Gl R R B GBI REDITRE) S5 OREERAE, HEF T — 2 5IEH & I RE
HAs AR SRR SLTEshF 15 (3) KRR W O Ui A $R A 2 1 508 i 0 1h 5 48 SRk 4

IEREIRE: ZIREURRE 508
KPR ] [ R ] [%; SR ] [ MR TR J

HEMI. HE FEER HeENE, REBME MvEE. FITEF. ARG AER ), AR B

T

[ ﬂﬁﬁ%h%ﬁﬁﬁ%ﬁ]
WEEARE: HROLESHH

REPIRA R L e i A BT R KRG ITEIR Ltk
GERESHETHERE kB, S RE IRARE KB S LR

AL R BRI R
[ ARSI RRAER LETLE /AT AR X A ]

ELEVr S T [ 2 i e i 2% HE AR KRR

!

MERRR: AR ST

BT ST BRI R R A it
AR/ i/ R X ERAMEER R HEWENARIE ST

SV pap-4% C Rl AR R T P

B 1. FMRE ) A AR AL PRASHEZR

= RREESHNTEERE
(—) HuEah S

A FREAR IR T HABIE KA FFERN A BEERNIBOMET R H 2024-2025 22 4F 11
BITEOR, T8 K 293 ZIEIENTEA: , Bt 5e B 55 2883 T, 7248 R BEIEHE (WIS SRS T4y,
BRI 2. TFERHMEENERMS “TlkR” « “ER#EE « “CHag A’ « “DMEET" 44
—RAEER VEAVET  ROBIETT . UHEIBET . B . “ZEAE AN . HRURRT .
“WIEBBHEIN  EFIRERTE” 8 A TR NS 25 N = dehr, BARLEE 1. UL RE
() BREEYE: AIERTCRG MR  (2) TR - REJIARSERI T B R A TR S 1 R A 5 Bk 20
MRESHRRR;  (3) BHFXITE: DAOAIESE BT IR) A AEELA AN - I E] AT - REJIHEFE - AR ME”
DRI R FP RS . R AME T B HAZIES (0-100 43) SARELAL A2,

() MMARREN A RS SIS Z B 5 35

N TR B U IE R O S A N, ARBESCR LA 7 (1) W3hi AP, iAdE
© BEAEHLIRHFRAE) 23



2026.05 % - % %31 4 A AL L

FARAERS B] AR 2 A0, RIS TRI¥E Sh e 1 (LA “ 7 D B X H N B9 S48 B (EREA TIP3k
WL ), AESCFRERENI P ihg.  (2) BRSEIRITE, MWREgmpilig, T LAty
K fE— @RI A R T s DU R RASENE (LIWREZEIEE ) « B, THEREALE “PRER A
fEbR AT 6 N H Y BIIICE . IRFS AR ERIR - AW AL e, HITEE S=(pyogi 181 Ps 182 582 veeosPa 8n
s, ) FORARES, Hdp MEES) i LRI EIREL, g MITHIIERE, o MRUEM. Z MR T IEHE R
AL LR

IM{BHLE 162.03%

HEHEF 706.945 B ETE 1077.849

SRIES 7477.435 ﬁ HORE 2025.215

HFEEN 2005.759 ZEB A 1958.69
MRIES 09
K 2.2024-2025 FHRAEITE A RE LI

1 MEAREIHEDE

— AR BAT A FRHF FRAN FRKIE
TRRS | TR | BERT | FRIEOR | AR | RS | A EAN | R HapLREN(E
RyEME | ZKEN | BFIEH | #essit | e | EREA | KRR | iEE AR

P SEFEREN | RESAE | UEIR | Bt | RS | WEEA | RESGE | FEEafE
_— BN

RIEHE | ANIR | RS | AT | RO | SUEA | AT | ZEAEmE a1k

ELEESEN

(=) BRSO MELE T

B SE A R AR R R A I AR AE I R IR ZS T i 4T K-means RS (L EE
NUANRE BE AR B E K=4) o Z5RSEW], BEARATRERI A IR LRI (1) “Amigemil” | A06E
WRSERTY; () "SRRGS | HUASEIREE AR, (3) BOMEAE” |, HeARAt RN R,
(4) “EKEMN | BIRESHACKIBAR . IR HAMREN 5 7086 BiR MRS &8 R0t
FIAREUETT R IR EREERY) |, #E =@ sl i S e, Il Xt e MR AE 2 TRE S |
SRR ES (2 080, FEHE A AT FH JE A

(1) HeT FREA R A R A2 A B2 R

BEARA R — NS W - T - AR EEAE . “OWT R ARG A IR MR L R
ELT RSP “SRE " « BRI B3R T 80 R BEuUi Ry “JEMeE )" LIRS BirgE
TR ETT 18] fir f5 B A RE I R BRE R H B Bk R R SRS RES)” o “T” RR RS /KA
KR (HMM) , BT P RSP R S REEA YT — D RERES . " 2451 ma R
IR, SREE TR AYHER 51 AL B AR A R 2 o, BRI T U & S R AIAE 2
JEEEE, W “ARESIBIR R, RSk B REIMIIDR RS o BN, X060 ST H R
ST WSROI, REATREHER “SBrEk UREMNES BOME, Fel NS E]
WIE, FHWEHRIMF RO 2.

24 © BEAERHIRBRAE]



TR A2 AP 2026.05 %= % 1 ¥

Mg SRS B A AT
(—) ROIERSFERASR

NYE B, BEREIAERAHOAEFE o, B8 T AR EET AbR. ZATER A JE S AR
Geoe BSLHL T AT AV EHEZE AR BT B UUERIEREE . RUEE PO IE R AR 2 TR
SEIANKLIE RE I FERAR A R JFEIE RETPIRAS Al s I P X AT 5 SRR S A2 48 = R O s
LIS ITVEARE SR K RS FRIARAE R H S 04T o B MR s AUt , e
WA NBENEIEE SRS RETIR R MG A2 Wit S TR S5, BESZ eIy E Bt T
WEEE MK, WA AN A e RSt

(=) SRR RS AT

LIIBYEAE s il ( “siipksei il 32) , HENREW RS (1) RFRIERY, “Heasi”
TR THSRIE" « BN EEERTIIGE RASE, 1 “HeAIENT 4EER PRI RE
TAEFHIHBUER,  (2) BEAMZKE RN, B RETDS” sENE “HEOT RERHEE, BS
EROBT RERES; (3) A - AT O ER K EEIA 1A A S R R AR SO R AR
AR ZETELRY S M8 FBURE I L2

| senmean

TERHBIAI S AERE DR AT LR E

© 12EEREF @ 245¥EN O ASTE @ 11MEAT @ 23FINER @ 3SEWES @ 3652EA @ 47¥EES

ERSBELLE, Hep: ‘4.8 MEAIF, 2.3 ¥REFR, 47 FORBIHABERRTBEESNE LAY, Hep: 1.2 3EEF, 24 53660, 1.1 IFEHUE, 3.5 YIES, 3.6 GABAHESSE8 RS (R=D ;7 NS E
FHa®, 2RI,

3. 224 s ARG DY 2/ AR ARE T

TERHARINER HER 20

@ 12HFRF @ 248FHEN O 4SEEAE @ 11OAAT @ 23THER @ JSHEES @ 6GAFA @ 47 FERE

FERTRTEREELGE, RAESTEIERIHE SR, EARSTAIEREEINEE,
B 4. 2k S FESE Y 22 ) P ITE DR HE 44

XA S BN NBES AR BB AT, W] LUE HOZ A BRI AR AR IR BB g 2 r
i ETHES HEEIN. BeAreds. IEINER LG T NES LA A BIHS, HARSIE AL
THEas, YA AN EAE RS B E TRE . mTAFaRENENA G B4, 2%
TR, BRI R RIS, ANRE R RN AR RE AL, A
A ] R e A T RE IS TR T

(=) MRG0T

WX E AL AR 87 2 IEA AT G A CRAZP R ILgRER) Mg g,
PR FAYETT I, 89.49% HYZEARACH AT, “HE BYBOEIRIT 7 T H CRISS AL 5 76.6% Y24

© BIEHMLIRERAE) 25



2026.05 % - % %31 4 A AL L

WO “LEFR R A MR o AT AR, 82.9% K FARR “SfUREEI R, 354
FIRRANEN o ZRATTE, AR e “LART HALEE L 7 REIAE, BIERER 21— KA,
AR EATT R o FRENFR “EHRME 7D FRARIEE A, RS ERE” o Hib
FERIK, WNES D AR EEZOR AR B RS, OB B E

(1) e

AR, ETHROANEEIRLHRE S A R E IR A ROR B2 RATHY, ESLEH X EgEIfEA: BTN
K5 R RN E AR L HERHBAT LI T REIEIERRR AT e, 240 MR O m A2
RN JRIRIEAET: (1) YT EEROBES A S Ea s, NEEAIE RS A A
SOTRIEATE;  (2) FEERBUE™ EBR BRI LS B0 R A S PR AOERE;  (3) AP
HARSRBRORS e S22 0 F AR, @ “RETEST RIS, 2RI A B S SEE R

i, BiRGHERE

AT FER G T AR IR AV A RE ) A JR B TR I B HE 2R S U7 ¥ A, FRidad R SR ) Sk
THMANE. EELEIT: (1) LAEREEE - AT - mTAG I - MR RO I R HERE,
NESHONERHE RS MR R AL T AT BRI .  (2) LREis IR FFI 4T REMr. M
TR, RS AL O IE R RIS K A R AL, FHE 7R IMARERE A AR & A S
(3) ETEENMES W SR, BRI A KR B I, HOAHEE RO T
HIIMTF o JREIARR, AIFERIELA T T RIL: — 25 AZBZESES AT (MMLA) |, HSEXT A E 40
SORBIHZME BRE AT, DA AR . R RS KRR RE S A RIS,
TUEM AR AT IR SR A . —RmEENAFEIREH, AR REENBOT SN AT, A &
HBEWE” « HPEIRERT  RBEPEEEREN" FEN, BiREOREIEAET AR ek .

e =B
FREAHE & SREE . (2010) ARSI & fe N L 5 YA TF O BRRFE 3 | 18(3), 522 — 529.

BAE , BIZEVK, S5 (2019) | ETEERITUIR B ER 28— — LU E BN HRE T8
B FREEWIT , 25(2), 97 — 104.

BAR, B, FME, &L (2021) . BOMERGEIIVE A ZURHOLRE SRS HENIPERT TS . PEBAEE , (12),
79 - 86

PBUERE & TLPEME . (2013) BT REAMAVEEHAMFHEN . LEERIE | 34(10), 5 - 13 Berliner, D. C.
(2004). Describing the behavior and documenting the accomplishments of expert teachers. Bulletin of Science, Tech-
nology & Society, 24(3), 200 — 212.

De la Torre, J. (2009). DINA model and parameter estimation: A didactic. Journal of Educational and Behavioral Sta-
tistics, 34(1), 115 — 130.

Digital Promise. (2021). Educator micro-credentials: Current landscape and implementation. Digital Promise.

Digital Promise. (2025, May 30). Micro-credentials to boost professional success: Our picks for students, educators,
and workforce learners [EB/OL].

Gibson, D., Ostashewski, N., Flintoff, K., et al. (2015). Digital badges in education. Education and Information Tech-
nologies, 20(2), 403 — 410.

Siemens, G., & Long, P. (2011). Penetrating the fog: Analytics in learning and education. EDUCAUSE Review, 46(5),
30 — 32.

26 © BEAERHIRBRAE]



TR A2 AP 2026.05 %= % 1 ¥

EEN AR

LA, W, ERER IR B SNE I OB, RIW. BRSO RS ECAIE . BUTHE S
2. /NG, M, BERES TUMVESABE ANEE S SCEEBE, IR DRI SR

3. XIMCH, AFY, B IMusrBeclr 5o B HABe, 4. ol HIEEH,

4. MR, AR, BRI Bkl SRS R BB, Ak Tl JiRIFE

5HESL, HE, EPREE ISR BIRIE SRS EERE, YR, BEATUTIA . AN LA REMKRERMITE A

FEERIR

2025 FFHERTHAE T RS NHESREWFE “BERIKSh TG A4 BE 0 IE T & /it 5 sL et st IH
(25SKGH265) , BERTHAEFRE TR K 2024 FEHASCERR —BIE =60 Bt
TIRYE A BURBOLRE ER TR 297" (K242G2160308) , HFEPREE IMYE~ARE 2025 SEHUAIMH “ A= k=
AN TEREKEE = A 2 HE A BRI E AM%@%H%”HBMQ%O

© BEAEHLIRHFRAE) 27



