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ABSTRACT

Mathematics struggling learners are an important agenda to be solved in mathematics
education and the country. Our research purpose is that understand the research trends

;‘) on mathematics struggling learners have been categorized and flowed. In consideration
of this purpose, we examined 782 domestic papers published from 1980 to 2019 using

Chegk for topic modeling to identify the research trend of mathematics struggling learners. The
findings indicated that there were different core keywords by period. Additionally, six topics

& OPEN ACCESS were derived such as ‘Struggling Factors’, ‘Programs for Struggling Learner’, ‘Learning
Brain, Digital, & Learning Fractions’, ‘Er.r<.)rs of Struggling .Learner’, ‘Instr.uction Methods’, ‘Supplement.ary Materia.ls &
2021, Vol. 11, No. 1, 1-13. System’. Additionally, each topic showed a different weight change according to the time
https/doi.org/1031216/BDL 20210001 series change and hot topics appeared as a teaching method. Based on these findings, we

suggest implications for educators and researchers. First, research for struggling learners
in other areas of mathematics should be spread. Second, research on the diagnosis of
underachievers in mathematics learning needs to be spread. Third, research on social and
cultural variables that cause struggling learners in mathematics learning needs to be spread.
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Introduction
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W, 5k shgobet] ol a2 7H S = A Hot7] Y3t S EH(Lee et al., 2014; Yoon et al., 2014), 5=
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Theoretical Background

Concept and Causes of Mathematics Struggling Learners
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Topic Modeling

EArddd 2 vggete glAE tlolH2RE on| 9l FHe 25 EE6d 4 Al EH|AE nlo]
' (text mining) 7|H 2] $F FFZA(Blei & Lafferty, 2009), #4152 EFolghs Aoz BERsh= A4 =
o]h(Son & Lee, 2020). tHEF2] H|o]E S A2 A o] H2|sh=t] 2= ARt E17H, Hlo]E o]
ol A% ou|E HHe 4= Qlet BEo Rdlgo] ofe| Bl & ko 7P d 8 E= 7H2 &
A} v 2] 22 2 (Latent Dirichlet Allocation; ©]5F LDA)C|T}. LDAE tHEFe] #A] 3ta A 2]st7]of go|s}
A EAERRE] on) Ql= AR} 22 S B2 4 ATHNabli et al, 2018). =3 LDA= 512 4]
7} oi2) 7o) FAfAQl B o = SAw of okl 75, #E7 s Tholo] sfEl 2 B3l £ EEo| &
d& FE3 URITHBlei etal, 2003). Fig. 1 LDA 334 S AlZefet edoloh.
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o] ¥7d& A}AISHA| Yota}. Edlof ojH Exjo] ShgEo] 9= ﬁlr%"ékaiﬂd HE sSSP w, Q2R
A2 H4E 28] Urlok sttt Doy gt 5 £ 27 7P| A| ko B 2 uf7fsi 4 g, fo} WS 7}
T wy= B0l A Ho] ghE RRE FE6) Uit Fig. 1914 K7)Q] Exo] AsiAH #E 7hs
Sk 7319] TolE w(ij)2 ti7HH<4: o, Boll 25 ZA == Tojo] Ex %P%Z(g)cﬂl oJ5f ol 52 EM K
tigt &HE 22 oK)7H 2Rt e, EY 7S 712 AT Tof ‘emor'= EY 10 £ &E
60%, BT 20]] 48 -5 30%, EF 30 48 &5 7%, EY 400 £ 2H5 399 22 FEi 2 Eg.tho] EHE
X7t AA = Aol o] I o] M HHEE|H 4719 Ex o = A Tolo] kg 7H she] £%
o] /=M (O()), D7H2] £3 gl R 0 2 £3)=H F31E50| ofH Edo| &oh=7|of tigt &5
7} AAE ) LDAE A 71&35H IS o2 AAsh, Jir’: 7hsgt )l Thof w(i ) Q2 HE &
o] EY & X 0,5 F45H=o|thBlei et al., 2003).
ojxH EL R 2 to] 7to] fAMI & &HE BEE Fol EH S ERotEE AAke] S o] HijA| =]
£ 542 A'dth(Son & Lee, 2020). wHahA] AL2}7F A7 gt A Eo] ofufet &4 thoj o] miel S wje}
2ale 2 o8 s g o] J1=0] 755 thBlei et al., 2003).

1- Hmﬁ

r

. Set of text documents

® word

Topic

——+| LDA model | —f I I l.
| -

Topic-Words probability distribution

Document

« Fee s
. Concentration parameters . 5 &
./ ﬂ .‘

Document-Topics probability distribution

Fig. 1. Graphical model representation of LDA(Nabli et al., 2018)

D : Set of text documents

K : The number of topics

M : Set of words in a document

Z(i,j) : The topic assignment for w(i, j)

®(K) : The word distribution of topic k

O(i) : The topic distribution of document i

wi(i,j): The jth word of the ith document

@ : The Dirichlet-prior concentration parameter of the per-document topic distribution

{3 : The Dirichlet-prior concentration parameter of the per-topic word distribution
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Research Methods

Data Collection

A T2 ol A BTHE 8= 2 st ol A E =2 FA|ZA, o] & flol e Sea g E
Hof| A A|Zoh= S A71% B A H| A (Research Information Sharing Service; [RISS])E- &-8-5F3tt. RISS o]
EfHjo] A0 A ‘48P 3t ‘HZIoP S 7| EZ ALSSY 1,174H 0] =& AMAIFEE £7519 2, o] F 428}
o] opd mah} ¥ wmut =7 4=8FekEH X0k} opd 4=5tals A ofjof] tigh LS A efstal T4 0 & 782
HO| =7-& A5t A H =72 A == 1975 FE] 20198 7FX] % 0L, 19801 o A7} 131
of 23St o] 5 A 25FaL 1980 78] 20199714 9] == wAISHI T

EQudy Aois dRHH 0 R MAPEE F 252 F= L83} o= 2F0] A1 41t £
A, A5 Tl Tt Abd 3t 7HA] Qs W8-S 235} w0 Th(Chen et al., 2020; Griffiths & Steyvers,
2004). kA 2 Aol M= A5, 719 &, A 5] FE= B4 tidolA Alelstar 4] A/ Hot
7] floll P& 2ETE EAISHIT

P

Pre-Processing

Ax}2] 272 R(version 4.0.2) T2 155 285131tk WA] 78t H|o] B 2R B Tol & A Aloh= 1=
St ol & 2ol YA 2 AMBE = the, as, a, is 52 22 5801 (stop-word) S A SHAL, tEARE
D= AR e 2 HESHATH =9 number 7 a number of = E-8-5]= 74 -9-2} ZHo| Tof 7t Fol 4 o &2 S
5| 392 Ho} AT o 2, HlEA7} Ok ol w8l % & o)) outier) SO 5-S A
Aot} of| ZAtH, ‘student’, ‘teacher’, ‘math’?} -2 Tol52 BE =Fojtt 54 k= o]/4h%| Tolsolct ot
oF o|2fet ol 55 AfAlokA] 4ol B R Al S £3d 39, 2 7|9 52 S| B2, o] 5 {A|s}
7] 15} ‘student, ‘teacher’, ‘underachiever’, ‘math’, ‘learn’, ‘teach’®] o 2] FA} FENE- 2o} A Ao}t

Determine an Appropriate Number of Topics

By 232 RO ‘topicmodels’ 7| A& &85t o, ni7iH4 = 0.1% AAskal A AMES
(gibbs sampling) 4] 0 & 1,0002] & HH=Eo1QITE E 2 Elg]of| x| EH]9] Fl4= AR} 2| A slokst, o
of thgt A+Ak= 7o) U E sl glot. 12y Eg R Atoli] 7Hy Ho] &85 = 2 e
(perplexity; Blei et al,, 2003)°]th. SR e = EXE 7HO] &7 A& Wbl A REA] gho] 4245
2ot 2d-S o] u]SHk(Blei et al,, 2003). Inglis & Foster (2018)= EX] £7} 501442 2R E A 4= A4S
g 715719 "7t G451 fgtete A1 S A As F5k3AT olol 2 Aol = 2k 2004
3071A| 2 Aot ST ¥t ol & AT HQLTE Fig 20|14 YERER0], 71 62 7|E 0 E ST A4
9| 71&717F S 45t HafetE &2 o] & Attt Ex] 7li4=2 A7 sttt

A7Jet Ex Zli4eof what X xje] 1S 7% HlofEfe]l tigt LDAE 435l 7t Exo)] U= 44
107} Hojet YT AEsto] AAgt Ex BfS Folsiyint. o, 55 EHo] 9] 107)] Tof f3tol
{errors, error, level, types, grade, calculation, subtraction, addition, operation, correction} 2 &3t 79 ‘~515]
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Fig. 2. Perplexity index of collected data
Results
Analysis Result of LDA

U pelerE Rl

of &1+ Tl o] Bl thet LDA 38 A3}, 67| =2 o] Table 17} 220 FEE|3{th. =59

715 LDA LT 2ES e} tole] £ o B8 hewdlol 71 2 4] 107)9) Tl vl
Zlo|ch.
Table 1. Result of LDA
Topic(%) Topic label Keyword(top 10)
Topic1(20.7%) Struggling Factors factors, ability, anxiety, attitude, cognitive, curriculum, contents,
grade, confidence, intelligence
Topic2(18.7%)  Programs for Struggling Learner ~ program, level, activities, play, difference, assessment, applied,
developed, feedback, game
Topic3(10.5%) Learning Fractions fraction, understanding, concept, solving, elementary, thinking,
activity, ability, addition, basic
Topic4(14.4%) Errors of Struggling Learner  errors, error, level, types, grade, calculation, subtraction,
addition, operation, correction
Topic5(17.8%) Instruction Methods instruction, ability, training, peer, strategy, tutoring, intervention,

sentence, direct,

Topic6(17.9%) Supplementary Materials & System supplementary, materials, differentiated, academic, writing,

difference, level, system, improvement

Brain, Digital, & Learning. 2021 Vol. 11 No. 1
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=3 m Y 24 23, T SRR AT E B @, S ERAOLE AT TR 1Y, B
shey, westeleiizlote] Q. @A ), WE AR U A AR 0 2 78 2 9l9ith o] & Topicl: B4
292 20.7%=A 7P -2 H|F-S XA O, Topic3: &4 H5"2 10.5%= 7 e vl S-S 23Tk
=2 EBEo| AR A 8S 4517 o) 249 £ 9 B89 ‘e & 7| 202 )E £ES
A7l o m, A4 Q1 U]-8-2 Table 22+ L.

Table 2. Representative paper of each topic
Topic label Representative paper Authors
Struggling Analysis of underachiever's math disliking types and designing effective ~ Park(2003)
Factors countermeasures.
Programs for Study on a program development improving under-achievers' attitude in ~ Song(2001)
Struggling Learner learning mathematics
Learning A study on the possibility of transfer from conceptual understanding of fraction ~ Ha(2010)
Fractions to addition of fraction in mathematics underachievers
Errors of Struggling  An analysis of mathematics underachievers’ achievement levels and error ~ Kwon et al.
Learner types according to the contents area (2015)
Instruction The effects of self-instruction on learning depressed children's ability to solve ~ Lee(2007)
Methods mathematical word problem
Supplementary A study on the learning attitudes and improvements of children Kim & Song
Materials & System underachievement with a use of graded supplement materials (2012)
Euld yee Alm R ohoa) 7z}

AR, B2 ] ?_V% = <?Hanxiety), Ell = (attitude), Q1A](cognitive), 1S+ (curriculum), 5 U-8(contents), A}
A1 7Z¥(confidence), A 5(intelligence)2} 0] ~815kEHE 2 otS oA P&k t|x|= thefst QQlof ot ALz
M, SRR @ 5t 7|5 2912 TASHL 5010} 2 A1 AT pak 20092 S5} 23} 8
215 9 290 o SO oA W 232 Lshich 54, GRS SIY 2T
S5 (activities), &°](play), B7Hassessment), A| Y (game)2} 22 7|9 =5 E3] k<5
NS Sfe 19 Ak olo cig E7E AE e i7-Solck thEAel AT BHeiTE o) 4
ohg7lofe] SAISH 1SS AR 4o} ok 2RI el] 1 EE A
Zlote] eh45 B ke 72 I3t ok 2 3l 7 AF 2 YERT
LHZIoLE 9J5h = & 732 B activities), 5O (play), *57 Hassessment), 71]'¢>‘(game)LL 72719
toh s Tlofe] S S 913 2 13 ok ool ek kg AER Arolck o
78 5ol ot Rlote) BAITHIRIS AT St ot TR 0S Apslel 1
(2001)2] 4=} g5 F7lofe] ek B e 7l A& 2%t i%iﬂa‘ 7H‘=§ ﬂ:rLEL}E}"‘H:}
52 22 25 470 23 RA0L 0] 2ol Dold] YoB, Lol et ofs)
, A éHﬁ (solving), AF2(thinking), '3 (ability) 52| 7| ¥ =S %iq EH ;(40] A= 2
£=~0] 719 #] o|s)j7} B0 TIAl sk 0 2 0] Ho] A2 /\Pqu_J_ o|of thgt AJAPE S A AISH Ha (2010)2]
‘olelLHE oS thAF o 2 B0 7 A o|sllof|A] B40] TiAl 0 2 o] o] 7FsA] A 2 Leldth
Ui, ‘4e5tshg R Zloke] @ 2= 222 Al K calculation)O] Lt 4K operation) TG0l A UL = 4~8lsks
Zlote] 2.2 5 (type)S A5t 0] 5 W (correction)oH | Y SF 5402 A|gYH A Lot tiEA Q]
= mE sk SafsgRAlole] 451 S o8 05 EE BASKD A wele] o AAES
A G Kwon et al. (2015)2] ‘Ul-& o) wh2 455 B zlole] A2 W 0 208 HAP o 2 velich

d

ot
ol
o
m|>

[
2
4 e 7
o
Lo

I—iE

olr
-

rr 2
Gy o
Lol
J

2o
ro

° owx @ oo
40
Q.
re

ol EE |
_\:“L

rhe

§ 5

=
o

A, B4

o

‘lU oy

LE,
s
‘
q%“'

re —ln:

lo

Brain, Digital, & Learning. 2021 Vol. 11 No. 1 7



Son, Ahn, Yoo, & Lee

o
S,
=
El
o
oz
rE
rlo
ofrt
21l
2
o}
|

14 SE{™(tutoring), A (direct) 4> 52t o] of 2] w4 HSH(strategy)
= Z83F w4 S A -85to] fefekgRAlole) g RS fgkEo|th tlEAR] ATE A
A| &&o] 48tk R Rloke] 4281 FAA| s 25 ol| n|A]= Y A Lee (2007)2] A7 | wlA| &= 0]
48} s xIoko] x5 A s 5ol n| = &Y 2 UERT

oA A, B A2 W AJARPS 22 o2 B2 2} 2 (differentiated supplemental materials) S Al-2-5F U 2|1
A 2Rsystem)] 752 531 3tetER-10k] 7 A (improvement) & =2 5h= 1tot}. iRl A=+
g5 Bl ot g3 Tof| Pl Y= 2413 Kim & Song (2012)2]
SISIEES s S Se il °W°ﬂ oigh - 2 YEpsT.

N
e
19
N
R}
il
1o
foi
o
S
4
[
i
b
r _1
r2 m
o 4
Le

Analysis Result of Time-series

Overall Research Trends

AZte] Sgof| ufe} 43tk HAl At ke S=0]7} o EA| ¥iglsh=A] AT 7] 5 AlA|Holl uhE
AT = BAISII WA %jHJ z OJ A FF2 A E7] 5l 1980FFE] 20199 7FA| 2] AE2 10
= RS tiEARI 7| =] £ HIE S AT EQYTH A7 E oo HIELE 7|F 0 & 49
100712] THo] S ZZ35}0] Word Cloud 2 A1Z}8F5}Hi e 412191 A= Fig, 31 Zrom, dojo] 37]&=Rlx
£ oJn|itt.

Fig. 30|A] LElLR0], A7 Rl 47} 71y B2 thol = A} S (materials), = A|(problem), X2 134
(program), Ef = (attitude) = LFEFTE. o]2] gt THol &2 W2 oA Bk o, s A]7]9] 4~&FshsH %l
of A5 thHEoh= Tol 5ol £33 A FAH U2 2 H|3HtKSon & Lee, 2020). o213t ol ] B
U= off, U EFehs R0 o] E5-2 1980 tholl= Ak Ay, 1990 toll= A4 32 2 AA,
2000 tHoll= == 7= i 2 A8 2010 tholl = S5 Bl 7HA o0 = A re] o] HEtelighEZ

sssion STegee
cnmrﬂaratw e savcationa \rstrucﬂor
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supplementaryr-
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research Sevel “a»‘éu =" achievement wmos -
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cooperative average § interest --—class g == atiitude SOl material achlevemﬁ@ e
achievement record 2 PESING o ffa 7 SL‘bJed interest 1= e scademic =g
underachieved *jitge S achwever ('G : : ffectives=ria Eﬁlr'ﬂ'& method s
supplementry effective nderachiever . U‘Egrﬁge i 23y « affective number
m&ﬁ‘tgm};m small tex te penme - pOS\tIVe expenmenta\
& Sifferenge, undersianding
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Fig. 3. Word cloud by time-series

Research Trends for Each Topic

AA L thE BT H|F-o] HStE ufelstr] 915l 198013 5-E] 20198714 9] Ello|ElE =413 Tegl
MO LEHYIL 1 WSHE At ok TAAQ) ATH Fig 49 2O, 7tREL Wr M2Ee Y &
o] E4 dol A X5k u]ES ojmj3it.
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Struggling Factors Programs for Struggling Learner Learning Fractions

1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
Year Year Year

Errors of Struggling Learner Instruction Methods Supplementary Materials & System
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Fig. 4. The weight of topics change over time
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Table 3. Result of linear regression analysis

Topic Regression coefficient p-value Hot/Cold
Struggling Factors -.065 732 -
Programs for Struggling Learner .033 864 -
Learning Fractions -.044 818 -
Errors of Struggling Learner -.016 934 -
Instruction Methods 276 03 Hot
Supplementary Materials & System 189 318 -
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