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7}. # & A 5

R A HoH(A o] ofgA FEEHIL AFHY Fs ddEEAd g AFH AT (Hood &
Wilson, 200D)e]™, of7]ol= #H8F FH FAHoHME AFYAA FA4L47F EshdthWilson, 2001).
Nalimov, Mulchenko(1971)= "4 B8} Ao 2] 78 drlo] Ak Ao g4 W s distr] s '3
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<E ll-1> 8= "IE 2ol UWESZ SMuHS &8s M7
Gl A2} RE A4 A
2007 o]ga ¢ =i, AR Ae B 354 2EZA
2008 ol A& e, =i AR BA TR FAA4 24
2011 o A& &), =i AR BA S 4 PageRank
2014 AR =, AR As T A 24
A& B =
2014 ol A& =5 Az} 224 2 ZA4 BA
2018 AT, AAA =i, AR TEAA BA A4 A
2014 Waltman, Yan =i 918 ¥ PageRank
& A
. A& BA
Weis, =&, AA 2= 7
2021 Jacobson A, A ° 5?:; Ljr};ﬂ A PageRank
AR BA
2021 Zhou 9] = g A A4 £4 PageRank

gt FEE VEYIE BAse W FolA M e 28y e A2 UEYAR d4% 74 w29
A FATE Yehle 44 AFolthol A&, 2014). o= AdPAF o] vEYA EMUHez F4A
AL A A T3 FAT = 9ok FAY AFY FREE 9E T A 23 A AL, 9l
T4 A, PageRank o] Z-&%

HEAAA 7} 2o oA S Yehdle dYs S48 AF 5 =09 4348 Frhshr] 93k
T &85+ WHo] PageRankolth. tiF-£9] FAA Age AZ #A9 WE AgE A5 A4S 7
Ab&tA ek PageRanks:= H)&3F 5o <73t} PageRank(Brin & Page, 1998)= 7zt ¢l o]A & <olg3l= ¥

g

oj79] FAEE AEdhe WHoR ‘FF o] AR A AAAT FHE HAFE W
7 o] A&, 2011).
Brin, Page(1998)7} Al¢tetaL o] AFAbEd 23ix] F4H f#olA] 49 PageRank #2 tha3 2t

N AA Ysflo]xef 4

T, @ sislo]d] A% 189 oA (¢, 1 <i < N)
PR(A) : 19 0]#] A<] PageRank

C(T;) @ 4ol A T,7F A&3 hso| 9] 4

d : damping factor T}& =22 o] &
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sio]2] Ae] PageRank 7t PR(A)T PR(T;)® %ol $7t24% Z7tdth 5 PageRank #to] =2 ¥
ojx] T.25E A8& wow {5 o]x] A9 PageRank - ZF7k3tch ThAl &d] 1 #Ho|x & 43}
2 #0129 PageRank ko] =ofoF gt} siso]x] A9] PageRank 3t PR(A): O(T))9 gol Ta
& S7Hth o)2ls Q8 HEYAC A&t duo]A] A5 ALF fuolA T.7F fiFlolA] AW Q1gskaL
e dolAE Q&sHA Fotok drh 99 27HA AMEE TS PageRank ghol E& oAl 77 A
435l A9 PageRank > F7Fetth. 3tA%t PageRank #kol 2 i#lo]#] 7.7} A ¥t ofuz} t}
oA EE ALY PageRank #e 7rAdth o]& £ Aol F&atd 4 Qv =i 7,7F Fas
2 A =AY F8EE BA Wkt vkl 49 ole
3w ale] = AT ASHTY, A8 @ shfe] =
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gegal AL s ;

AT 9&FH S PageRank #oZ A AZrh gits] Jgsa gl
SCOPUS* PageRank #+& 83 SCImago Journal Rankings(e]3} SJR)S ¢} &
sta dt}, Web of Science PageRank #t< &-83 Eigenfactor score® 8&%]9] 4k
228kl Q) tHMariani et al., 2016). A AA AFAEo] 71 Ho] Fushes g ]
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EQazE 78 N = SEAT e A disiA @43 fAkEkA E4ea AnE
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ZHAste] shex|o] AAsE AR FA(Presmeg & Kilpatrick, 2019)5™ F8tus <

el Sl =g AAslo $A s w=to] AlA ol

Nivens, Otten(2017)2 2010 5-E] 2013744 2370¢] 488 Sh&A|o vt COPUS RankE 7|50 2
QI-Q47HA EF3hdt. 3k Wﬂhams Leatham(2017)2 2714 @A|9] #A4 & AA &AL Hrisdnh AA,
A&E 7o R § SR AT Fato] Fetug AoM FuFEIOR ALEE H&o] 98% oS A
St e 20709 deEAE E“Fﬂ”oi AAsteieh 20709 shexo] diste] FEtag WEbY 9AE 2719
Ao BFrate] 2AletY [2Y O-1]% 2ol 49 afoR Fetus shexe] 53¢ FEIh

Quality category Region 1 Region 2
Very High JRME, ESM ESM, JRME
High JMB, ]MTE, ZDM, MTL, FLM ZDM, JMB, FLM, MTL, JMTE
Medium High RME, MER], IJSME, IJMEST, CJSMTE, IJSME, RME, MER]
g SSM, IJTME, JCMST, TME IJMEST, CJSMTE, IJTME
. JCMST, IML, SSM, TMA, TMME,
Medium IML, PRIMUS, TMA, TMME TME, PRIMUS
(38 -1 =2 +etug st=xo| =2(Wiliams & Leatham, 2017, p. 386)
oo ¥ ATINE %9 FEAE £enG QTN FNEFOE QETE vgo] 9% oA4L AAs

A= 207 8-&A(Nivens & Otten, 2017)8 M Aoz AFokth
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a7] Siste] KCI SAl FEAZA E3ate] F 9§ Fotus daxd Ade =S s 485
Y 1 Ades <F I-2>9 2 244 L«] 3t ESM, JRMEES 38 =9 207, ‘Feus'& ¥343t
T shEA 9N, F 29702 A E e, dEXe] A4S A A v 1070, F9 1070, @5 iR A
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<E I1-2> 2M0Y E=X|
_ 27k
447 () N | 42 Ay |
48 35(The Mathematical Education) 12251380 1963 | Republic of Korea | =Ui
=8kA}8E3) 2 (Journal for History of Mathematics) 1226931X 1984 | Republic of Korea | =i
25 o A=03) : : o P 1
et %Ié(cor&?ﬁ{ﬁgﬁfﬂb of Mathematical 12266663 1990 | Republic of Korea | =i
481158t H(The Journal of Educational Research in . ;
Mathematics (JERM) 22887733 191 | Republic of Korea | =i
%548 5(Education of Primary School Mathematics) 12266914 1997 | Republic of Korea | =Ui
S84 A7 (Research in Mathematical Education) 12266191 1997 | Republic of Korea el
3 2598t 581 8] 2 (Journal of Elementary .
li)lathematics Education in Korea) 12293229 1997 | Republic of Korea Bk
S ————
318 ETQ‘Q({\(/)IE{ESImggg?)e Korean School 12290890 1998 | Republic of Korea | =i
8w =8+School Mathematics (SM) 12294322 1999 | Republic of Korea | =Ui
Educational Studies in Mathematics (ESM) 00131954, 15730816 | 1968 Netherlands =9
International Journal of Mathematical Education in = : .
Science and Technology (IIMEST) 0020739X, 14645211 | 1970 United Kingdom e
School Science and Mathematics (SSM) 00366803, 19498594 | 1973 United States e
Journal of Computers in Mathematics and Science = .
Teaching (JCMST) 07319258 1981 United States e
Teaching Mathematics and Its Applications (TMA) 2683679, 14716976 1982 United Kingdom 9]
Mathematics Education Research Journal(MER]) 10332170, 2211050X | 1989 Netherlands 9]
The Mathematics Educator (TME) 10629017 1990 United States 9]
PRIMUS (Problems, Resources and Issues in - AN . .
Mathematics Undergraduate Studies) 10511970, 19854053 | 1991 United Kingdom =9
Journal of Mathematical Behavior (JMB) 07323123 1994 United States =9
Journal for Research in Mathematics Education (JRME) 00218251 1996 United States e
Zentralblatt fiir Didaktik der Mathematik (ZDM) 18639690, 18639704 | 1997 Germany 9]
Research in Mathematics Education (RME) 14794802, 17540178 1998 United States 9]
Canadian Journal of Science, Mathematics and : E
Technology Education (CJSMTE) 14926156, 19424051 2001 United States =9
International Journal of Science and Mathematics - E
Education (1JSME) 15710068 2003 Netherlands =9
Journal of Mathematics Teacher Education (JMTE) 13864416 2005 Netherlands 9]
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7] flskel 207) dheAel =EE 19 ol Fuwdoer AHF =& Hrls AAYE sioith AAYE
NEO4J9} gholf & o]&ato] M= on A2 ARI} FHEAAY, 2971 o]9]] eAloA Fueds d9
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oA AlEstA G FEol diF-Eoldrk g & A7 ATl Fetase] 297 sEAvt okd BE g
& 2ok S AME = J8E ngd gholrh ofd ¥ A FAUWI Fas s AT v
ENA o d2ARE SelA gehs ate AtEs] flste], <& M-1>3 o] APIE o] 83| 4 &
= = A AR(LensID), &3 Ak, AdH, AxAPEHRMaglD), FaEd A AH(LensID), A2

NFOZ $42 WET ol o3t} Ak

<E llI-1> APITT ClO[Ef Al ofA|

=i Addn =3 AR} A 1 FaEd AEAR A
(LensID) LS (MagID) (LensID) =
M25R3937674, IV
000-404-304-872-870 | 2006 M2091503171, o A
M2G75631524
019-197-618-091-576 | 2014 M2583937674 000-404-304-872-870 A

yooe

019-197-618-091-576,
017-061-197-276-031 2020 M2028622666 022-180-533-751-552, B

AZ 5ol AR A7 AFe A9 A WA wEol F0E ARG FoR ANHYor, wre FE
ARAUARE 71F0R =2 48 ARLensdD)?] £F Ftol AVHAL, BA 2 ATAE AR} E9
@ =8 A ALensiD)E 71F02 FE A9 A9 A0 MaglD)®) £ AN TE55e] H9)
&e AL Ao AN ol we G AL vl (Weis, Jacobson, 20235719 Aztel
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=0l e HU434e & WA FUsta, o] T HAZS Pk v FEAA) dE A+ 4 AR
o ¥9g34 AUgs Hitste] A on, Sywele Aak $A4E (28 M-20Ad do]dg Fassich
g2 9 HAEE Weis, Jacobson(2021)ell A A A8 Aol ZA3te] stol@E o] &ato] Attt
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Z Y gedelHE Z&aith FAH R g YEHARNE AME 140709 ST 174
FEHQ R Aol E AT ol T VIASE EREEd 244 d9ste] des B4 A
<% M-2>9} 2t}

ZIASE o] R Astel AAlgte] dAshHs oFE FAT F = AH(Accuracy) BE EFE
do] 083 ool AN, WHEHLE FFED] 098008 7HE =okth A8 =(Precision)= & A50] &9

T AAZ 9 5% ool &oh= = vlgd el ghow VA B

5% ollﬁa}ﬁ A& =
2 AolE BAoH, lightGBM EE& 077002 7+ & @ MJ%
va%l 0726°E AR = ge Bt A& Recal)S 24 9 5% o] =
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49 5% olUlZ dFsheA AT - e feE VAEE Bdvit 0.3095-F 0883744 & X}OIE Ao
H, 7P =2 %S B EREES AXE WY Hiloglon AUXYAE B 08600 F AR 2
He Byt
<E lI-2> eI5As 2F2d 4sENETW
AFA s EFEd Accuracy Precision %ef,% %%%%t AUC
2228 39 0.839 0.177 0.729 0.156 0.787
KNN 0.861 0.111 0.309 0.113 0.598
Lo]H o] = 0.851 0.202 0.812 0.148 0.823
A AAEE 0.966 0.593 0.702 0.021 0.839
NI LY ~E 0.980 0.726 0.860 0.014 0.922
lightGBM 0976 0.770 0.797 0.014 0.892
AMXEE WE wAl 0.867 0.258 0.883 0.136 0.792

%. M-4]¢} 2t} 139 "H AL y=z9 7t B
= | 953 Aoz B 4 9t g ﬂoi ¥dd dgyygrE 2F
Rl hghtGBM THEde] T BRE HFA dso] 55 & & 9l
%S, ROC 24 of#f] ol AUCE 3w, AUC ol 245 ¥ A%S Btk <E M-2>9} o] 2
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=~

ATAT =7 )
o0
e B



36

to
HN
i
to
ot

model ROC curve

£ r_ Ty * LogisticRegression

0.8 KNeighborsClassifier
= GaussianhB
E 0.6 DecisionTreeClassifier
& RandomForestClassifier
e 0.4 =
B LGBMClassifier

0.2 LinearSvC
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FPR(Fall-out)

o Ry AEALE gol M Ak AL

= , AYEA2E BHEY ;
g2 Tl $RRY F AZE WY o)A BFED] b 2 g wAR, JUEY ghol 0282 457
£ weh grel WAL 2A el RE ASARAA B8 e melUAE AAEd thE @it ax
e APEAAEES BRwdn Adasd

B AFoA FAA A A9 5% olul =Ee BREE VASE Bdd AW 24575309 =i e
HE BE dEste] 1 A4S Felairt AYEYAE RIS BAGpte] =8 245758 F 10170 =Ro
FAA AF 5% ollY Aoz ottt )Ag: Rdo] AEd Axtel el E437] ste] 49
5% o|Ul2 dlEH =i H&S VTR A9 15709 A E <E M-3>3 2ol Attt

<E I-3> A X 5%0|H 2F ZoHel 1574 =X

Sty /=4 SAA A4 5% oW =9 H& AA =59 n&
JRME = 9] 25.66 823
ESM =9 22.12 882
7ZDM =9 846 549
JMTE =9 58 273
JMB 9] 551 413
IJSME =9] 551 5.29

PRIMUS =9] 492 6.22
MTL 9] 423 177
SSM 9] 403 12.46
FLM = 9] 3.24 26

IJMEST =+9)] 275 17.24
TMME =9 1.28 2.86
RME =9 1.08 2.04
MER] =9 0.98 3.18

TS =53 =] 0.88 054
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JRME, ESMo| 25.66%, 22.12%% 7V4 =& v&S Holth ESM3# JRMES $:8tal4 ol A5 7
F2 &EAZ AAH(Inglis & Foster, 2018w e A3 dA3dze Fgsd &3 Williams,
Leatham(2017)& 1| A3} nj5ro] ofd A He] =88 AFAEAA 48

w§ SeAe] 9FHs dHe

2 G7vsbA ol 48R Rtk Williams, Leatham(2017)9] shex]e] gke] B7bA9s AdgAs &
Frdol Azle} nlwaly] 9J5te] A9 5% ool &3l =Fo] 103 o]4te] 9t TExE <E M-4>9}
1=

o] Attt Williams, Leatham(2017)¢] 172z} wE2W JRMEZF ESME F A9 AFAE0A
‘very high’” 37}& ekt ZDM, JMB, For the Learning of Mathematics(¢]3} FLM), MTL, JMTEE F A
o] AqAEo] FEAHCZ ‘highZ #7184l Williams, Leatham(2017)2] AF+AE B AtoA Al
AT Bl BR Ade} AT FiE dAg A3 BREDe] 25 Y e =i geAd
£2 JRME 25.66%, ESM 22.12%, 7ZDM 846%, JMTE 58% JMB 551%, Problems, Resources and Issues in
Mathematics Undergraduate Studies(¢]3} PRIMUS) 4.92%, MTL 4.23%, School Science and Mathematics(©]
3t SSM) 4.03%, FLM 3.24% <=o|Sith theh Williams, Leatham(2017)¢] A tAzelA F8tu s ATFAENA
‘medium’, ‘medium high’ B7}& ¥ 8h&x] 5 PRIMUS, SSM, IJSMEd] thate] ¥A5L 1 J3ES =
A Hrreta e Aol AH o) A ¥ =4 AN gaFo] 43 A AR ArpE ol

[}

%

g sEAlol AR L Jes FES 7 U

oo 12l ome

<E lI-4> & AFel Z1el Wiliams, Leatham(2017)2| Zx1tet Hlw

ek € ATl Ao 93 A HeA S5 DA BN e
=2 Mg Regionl Region?
JRME 25.66 very high very high
ESM 2212 very high very high
ZDM 8.46 high high
JMTE 58 high high
JMB 551 high high
IJSME 551 medium high medium high
PRIMUS 492 medium medium
MTL 4.23 high high
SSM 403 medium high medium
FLM 3.24 high high
IJMEST 2.15 medium high medium high
TMME 1.28 medium medium
RME 1.08 medium high medium high
MER] 0.98 medium high medium high

SHA Yig(2022)F 201795E 20218704 FEuS A9 &35S ZASIAL [ M-5]9 2ol A
3t Yig(2022)¢] Aol wWEW International Journal of Science and Mathematics Education(]3} IJSME)
o] JRMERT} ¢ B2 88 ¥ 9lon, ESM tgo 2 Ho] AdHE s&A=2 AT oyd 23
© HFEAFE BN FALIFTeR S AT JIFHS FUHE o B TAHS & HoFE

Atz ol e
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1561
8124 2017*‘2021
51914315
o ESM 1561
, IJSME 947
299 8 JMTE 721
. ¢ JRME 563
MTL 299
Most cited journals
(28 N-5] Fetug st=XY mjel 33l =2l(Yig, 2022, p. 143)

Yig(2022)8] AT A= F &R BA 3 M (aim and scope)S AR BAE 4= otk A [JSME
o] B W W= gelsl™ “The objective of this journal is to publish original, fully peer-reviewed articles
on a variety of topics and research methods in both science and mathematics education.” .2 ¥}3 153}
Fehug RFoA theke FAE thF I Stk wEbA FEals e theE JRMESE 9083179 Ae]7t 9l
= AL gasitt w3 99l g3l [JSMEe] JRMERTH BA1t o] A3 $etu& 04‘?1}53 JRME®] &
25 [JSMERT =A ddsta 9tk ol 7 &A1 JCRAIA A¥¢ h-indexd OHL:_ U}XU}X]O]E}
]RME/] h-indext 820]aL, IJSME®] h-index 45°|t}. h-index #% &43shd JRME
Ql w=o] 823 o] AN, [JSMEE FRAE3157} 45 o] dl =0 454 AAd

‘i}%ﬂ"ﬂ Be w=Eol AAEL, 1 ol A7t 1 52 29 FE34E ol U]L%
7Fghe}, S|, °§ e Qe 3“Z]E 02 dTatse] #AS HolH Q&S go =
o} ol A Q&34 &9 =2 [JSMES JRMEE 3718 & &S oAl bl gelek & Qi

ojo] ujs| & ‘?i o] 7|ATE Bdo] oS3 4 5% ojul9] =& 2l
IJSMES A" =% 551%=Z °F 20% OV‘L—J 2ol Holt) o]&
< AL PYried ¢ FgEs & st gl
]74] gty mdo) ARE dMsy] At A4 AT 10%

o T
~ L r

- 1-

oo{

of jFst= Hrs AEst, o] 7|El ‘%ﬂl A lEH 5 ﬁ“‘% UhAl WEEgtske] Aol 01"%—711 T
e dgdole s Yz iE wdo] shgste] THA A A9 10% o, TAA A 491 20% ollE
Tehs XEe A7 sl 2 AT EREES 28ste] T4 AT 29 10% 0]‘41 T A
T 391 20% ole] FetuS =S wdsta Aed A= <& M-5>9 2t

TAA Ag A9 5%, 10%, 20% o= EFE w=iol AAE steA= $A4 A %ol deglel A
How st S Btk S AFE 29 5% ol — A9 10% olul — 49 20% olE ¢s}sted
A, FAA AL & =wEol AAE &A= ESM¥ JRMER ok #57 V&S d3lesE F s
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<E lI-5> MM X5 5%, 10%, 20%0|H &7 Znt

Ad w3 Fw/Fe | aA Aem | IR BRI 3 0%
JRME E) 8.23% 25.66% 19.29% 14.4%
ESM E) 8.82% 22.12% 20.18% 17.24%
ZDM =+ 9] 5.49% 8.46% 8.34% 8.22%
JMTE = 9] 2.73% 5.8% 5.33% 453%
JMB =+ 9] 4.13% 551% 5.48% 5.76%
IJSME = 9] 5.29% 551% 7.01% 7.54%

PRIMUS =+ 9] 6.22% 4.92% 6.17% 6.18%
MTL <9 1.77% 4.23% 4.49% 352%
SSM =+ 9] 12.46% 4.03% 4.34% 5.33%
FLM =+ 9] 2.6% 3.24% 3.6% 355%

IJMEST E) 17.24% 2.75% 4.74% 6.41%
TMME E) 2.86% 1.28% 1.58% 2.09%
RME = 9] 2.04% 1.08% 0.84% 1.22%
MER] 9] 3.18% 0.98% 1.33% 2.37%

Foag =8 Enl 0.54% 0.88% 1.13% 1.39%

VAR FAY A 71EE gt FAA AF G =EEe] AAE &A= 87 d&EX(ZDM,
JMB, JMTE, IJSME, PRIMUS, MTL, SSM, FLM)7} & 40%e°l 7}7}e /84S 29t 33 International
Journal of Mathematical Education in Science and Technology(e]at IIMEST)E FAA A4 gsld+2

275% — 474% — 641%= A&H o

= —

2 Sk Be

S B} &3] [JMESTS] 543 Hejeh #dd |
4 ¥ “Mathematical models arising from real situations, the use of computers, new teaching aids and

techniques also form an important feature.”& &34 & 4 $ixol, IMESTE AFH, 2L w+, 7]&d +

M
2o}, IMESTS] %8 $a4 s 9o 583 42 WaT 5 k. F8u% A LoplA 3
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lo,
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AoE Qste] 49 0% $HE hsAe B Aow YA 5 9

oo A7ANE AW B A £FS B BAd doHE Jee A A%D A 8§

Ayt ® AFe e MuRASHE QAT PR WA £Rug AFAF) Foug
e e

1= R84 = 2 = M

AAA TS AAGE BRED F ofd BREAS AUsE Foug Pohol 9P g =R B
¢ 4 oA Selsg 1 A3 AYTAAE Bdo] g S0 A4S wolw Yglom, Fotus A7A
o A% B FAE AE wol AL HAT & Atk

V. 28 % A
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This study presents a machine learning program designed to identify impactful papers in the field of mathematics
education. To achieve this objective, we examined the impact of papers from a scientific econometrics perspective,
developed a mathematics education research network, and defined the impact of mathematics education research using
PageRank, a network centrality index. We developed a machine learning model to determine the impact of mathematics
education research and identified the journals with the highest percentage of impactful articles to be the Journal for
Research in Mathematics Education (25.66%), Educational Studies in Mathematics (22.12%), Zentralblatt fiir Didaktik
der Mathematik (8.46%), Journal of Mathematics Teacher Education (5.8%), and Journal of Mathematical Behaviour
(5.51%). The results of the machine learning program were similar to the findings of previous studies that were read
and evaluated qualitatively by experts in mathematics education. Significantly, the Al-assisted impact evaluation of
mathematics education research, which typically requires significant human resources and time, was carried out
efficiently in this study.
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