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[Table 4] Solution methods used for Reverse Fraction

Problems (N=46)

[Fig. 3] An example of multiplicative methods
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[Fig. 111 A percentage of correct answers according to
the problem contexts in which the partial quantity with a
natural number is discrete or continuous
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[Fig. 121 A percentage of correct answers according to
the problem contexts in which the partial quantity is a
natural number or a fraction
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[Table 5] A percentage of correct answers according to the problem contexts

SA e
o Hio dgshe ¢S 29 A A HE H%=5(%)
et o Uehls E4 B
A8 © 1 41(89.13)
oAbk RSB X 7 35(76.09)
oo 0 2 43(9343)
s x 8 33(82.61)
s 0 3 44(95.65)
LT
o] 2k 2ped s x 9 31(67.39)
S S 0 4 37(30.43)
- X 10 32(69.57)
Am 0 5 5(10.87)
T
ST B x 11 7(15.22)
S " S o 6 8(17.30)
c x 12 8(17.39)




12 A%

U o 2ol Sonidct ozt ws 4 eae Dy
#He glwel $2= o ke (| *a

[Eol @wl & oiw

‘ %%%dg’f‘ zie+ 2 2/19)! Lo s
\ 5 ol2Z Wg A ‘%— wk % g nlqc\,
(l4k3)
(22 13] F=oll 5f 2ol Wt A

[Fig. 131 An example of multiplicative methods for the
problems in which the partial quantity with a fraction is
continuous

AR, Fel sldehs s Uehlle £ RS
AA FhESel wE AHES vus Boks we i
Hog yHES dego A EA ATEel ¥ =& A&
grelstAnii e 29, 72 8, 3w 49 99T} 10
W, 59k 69, 11 129), AR dlejd oz Hito
dlgete o] AaFola o] AAE ekl 3w}
A E a5 et AgEel o Ut

Atod==) oAk a8l O
C |.o:1/\Y o:iAEI: j_E:I.l 0
E 2%, &% 18 o

[O2 14] F2of s

QIX| ZHEIX|of e MEHE

[Fig. 141 A percentage of correct answers according to

the problem contexts in which the equivalent fraction of

partial quantity is a proper fraction or an improper
fraction

{°}
a1

T

® 2
b
o

Rl
e
rr e

AT > >

ste o

e
7103
A8
T3}

U), ol gl dA s

=
=

&2 0
£
i
et >

pra=h
ol
iv)
b )
= o
ox
£

SN
-3
£
oft

ol
ol
rir
o2
=2

T3] Sl oo

A %

tlo
rr

o
o

|
=2
:C>1=l
ofl
ol
ar
3
=2
2
wl|w
=
oy
o
—LI
ol
o X
o L
[ mg—" o
oft ¥ w|

=2
=
=

>
i
o 9
Moo fo orlr orlr 42 ¥o

ol
>~
>
ofo
ol
ol
R 12
oo
°,

o X

O
(2T

ot
ol
jus)
=
o
m
(o]

O 2}

e

< e Lo N R A w
)

T

i

oy

mlo

WA, 38 AN ool e BEE
U R 9] AN Aol SaEol
Saste Aoz SetlIUs T, 203 8Y, 3
3 9¥, 43} 104, 503 114, 693 124). 53
o Ao gol ddgoln ALE g
AN
EERE
ks 7

ok
=

et o

to Mr £ L X9

=

ot <

=
_>L
8]

k=3

O
nr{m
¥o

ez
—r MH”
re
ol
o E o
i
N M
o
§ to &

)

130 EEMEETe

mi-le]

2y x |23 0[1dx 2|18 0 a3x

D

A RIS olalE MES B A, oldk JlES
C Rl gz AEs D Keld, edse JlES
E 24 odd3 MRS R £4 oddw ojgt

(T8 15] O3 MA| o Fof e HEE

[Fig. 15] A percentage of correct answers according to
the problem contexts in which the diagram is presented
or not



xr

IH

&L
s}

Al'ell Bk 5

aH
o

e
w
ey
r
=

=

~X
st

to] 2o m okt

13

Hg

o

wete
ol

A

A

L

L

3t

)

|

[e)
A

}g—

atsl, ofef 7]

o A

s
S

ol

Hlglo 2

=

o] oful £ WA

| A% AT

9

E

=

pikes

9

o7l 9

=

o}
1=]
24

~N

N
.
IH
)

ofy

3 2.

7] witol,

g 74

ol %7 &4

3]

g uef

A

=]
hn

ARG ol

L
L

L
S

|

=]
pu

A e E e

i=
R

gl

3

3t

il
ol 2}
==

X

d

3
a

S Slals8l s a8 slacldlalzs@ =3
F | T 2385 |& 5| B3| RR N2 KRBT B =
Moo SN RS SIS I I e SIS
jun N (&) N [Sp]
™
EO
o zH TH R =h
Mol _ Ha|_ Mol _ Mol _

T = ‘.MD o \MD = \MD = \MU
3 X T X T N T N
Z

“ juis) s ak i s

MM_ - s I -
= g 8 3 2
AR A Z, Z. Z Z

gt

il

el

50

)

. <+ 4+

o gl b

3 = ~

Ak A ol

6] Ol Mk Ao &
[Table 6] Students” solution methods for the problems in which the partial quantity with a natural number is discrete

v
ar

[

o+
=
B
T "
gl
- o
—
<




ER

4

)
)

s

14

}

Bl
A

1=}
1

A
A
1A
H
[

&
A 2

v
Py

[}

%ol

AN 1

L

dlas) Rekeh3s 9¥, 43k 104).

=

A £

A3, 9ol §l
FAA ol whe} vlas) R EHI 49, 9T} 104) 2

=]
R

st

A
1=}

[

4]

.
A= Ea
A

=

A

L

Aol A

A
T

0]
PR

W) vlgo] ¥ =9k

P g ol

o

Table 7] Students’ solution methods for the problems in which the partial quantity with a natural number is

continuous

A, 7REFAA A ket vlas] BE1Es 29, 7 8

o =

S - = ~ s | —~
s 2582 | 8 | |5te 2R]eES 358
L SN G| | Y N | IS S| e NN
M Jlo=|e ) s gl=e Cclo®

< | — 5l — — | 5| — = === N NS
= 5 5| R K © PN &
=n
s i
| K
ﬂu + |mR
™| o
ol _ M|+ = =
o ca ™ = ="
Ho ™ Mo Mo
N zH
= = | o " "
“ juis) ak i s
= o o o
mhs %P
...A
!
H
e ki P i o &
AR 2 Z Z, oz
R
M=
el
50
kel
4
N by
o A=

| o A i)

Tw = =

_l_ W

| =
a
o+

50
T )
o
B_l ﬂo

o




15

o &2

e,

a A e HE 53hd &4

H

-

‘ol
o1
HE ARty adol

w ZTRHBUF BT T AT T
IS wﬁ?EﬂHHﬂWﬂ%% < ~
2 LR T e s S sz ggzizigs sl
o 5 TRER _CRLRIE o T OIEE 22T SR 22
D A TG LA | sl v 58 ZB8zZ8& B3
= N~ T BN I 2 = =5 |[7FIN SR T
; § mylox o ®_ 99T €
: = g T R X T A 8
% 2 wh 2w x DY °
T 2 4r A_ﬁ o ow ook MO Ao A .
1 E 5 W I o S
W = — T oo = P =
__yr % ,ILCLC‘W_LC at X 7D_.mﬂ . [&}
i g R ERuBET o ~E D £
& |m o° - \LI_/6O,_ILC‘| it _
T 5 To o5 PBwd o nE=S o| o | = =0 ="
o wﬁﬂu%ﬁﬂu x T = M JME W - PR | [ P2 | || P2 | e | 7| P2 |
O Lo llommd il =[x 8| < IR B X R | ||
p - o Y z o x| Ho X | T
g ZwTogmpdw= ¥ E 2| B | me| o |
e FUIERTLRETocr 5| T ||
Iy 2T e - NG NI 3| ™
W o ww%%ﬂﬂﬂ%ﬂj%ﬂjux T
s < TWET TR o L 5
- < = =~ = m o
8 EDEmzaewm® T LD w o
o PHhEFTmT T e -
Ry IR R B H e ow )W OE mwm — —
2 ﬂj A H ST AP oS W ¢
R [l BRI Z Z A B
M R o Ww Ay T F oy & o o )R o W oM = = £ — ~ ~ <
—_ ) = T S oF <o 0 — = T ow
=L E¥w TEEET 5 ¥ R _FFe @wE =
oF & & ) o = am o N omm X o = X o= oo 2 < O x O x
NG moHoo om . PP E Kk <8 M=
=r = o° X —u ¥ 5
o W E 9 o)) ,AO_I AM s ol WM =3 b 2 T < ay > =
W M Cl By T o ® oy N o =
i I+ i S % ol B oar S o
o= 2o D Moo T e a2 0 5 o
o b W gy T o o T T g w s o g
= = B0 qr B o= K . o O o T U o 3 )
B M o oo o "W o W L, N 8| |x *
= X 2% B ™ H (o0 X w X = 2 o A A
TrE = o)) o iy or =TT S F|arme M
S _ o 5 o " ol B ‘:L = Wﬁ o il c |l=r fai H;ﬂ_
25TET SLLIw T Eo_mT¥e F o lTFE b ~
; 7 e c |=
BMMWHATMM L_Li_mﬁ So L .%mﬁﬁmmwﬁﬂﬂ% T2 |ng T
O ,HT_B R = ° ofy o QﬂoﬁAM = _“._A_n_mur_ut
F oS e® Sy M e i oy X X s | |7
= 0w N .= S L oo <&
= = Mz w0 oy B ™ o e @
o W g B0 o0 g0 oo B g
Fadmnl THRI T - o 3% S o 4
= E = oA Moo HERN WS o] o = _ mH
CEEsw HE, T OB ow ERox Lwh  @Z gl
BT T Hod ok b Teiwmiwo 8w P
RBET N g WL B B oo M Sy ol R o
o Do ™ E A= ey © 5 = 4r
BE A e R o 5 T T XB®TXBE R B S B
R T Iy BB A W< W A ® W T N R -




Z
'J_}\\j‘]]

16

)
mow T
Lln_Al]Mﬂ
wwwq%a
Hﬁﬂ%m@ R
LLutmﬁwﬁWnﬂf <0 9
J ! gt LL]oﬂ
Wﬁgﬁ%%%m%%t
,mW“Ww.wﬁaMﬂur]q%lwﬁ
ulmumﬂm.lm‘ﬂ,_ouiwnaHJQnon e
p— 1_r.
%11@%@11?;_% il
oolwmmuoufc#mo% N -
LC%HA_ MﬂriATo_ﬂﬁmu_Mm mruf el =
dmﬂmﬂqg% o Qwam:wﬁﬁloﬂ
‘HOH«MHN\LQ M]}LEH.COﬁ ,IE‘_.AOAE,W ~ |
H:mo = ui,aﬁﬂ x T lﬁyﬂmﬁm
gﬂ1ﬂﬁ%§iﬁo§ _#DHHBQJEL@% o o
ﬂﬂwum uamchrigemr. %%ﬂwjmm ﬁaE e
Hf@,?emffqodlonmmwé Tor m_.,AomeMﬂ,_ouEe L:ﬂl.drx]ﬂﬂo
a¢ﬂpoi%w%a i %Ma;ﬁa@ ) aE@Hﬂq1
L%ﬂt%&@%mﬁuk@v mn_,ﬁoﬂm__ﬁwowrﬁe T ﬂmﬂ 5 %o
mwwoaqqa@ow@ %%%ﬂﬁﬁww% ﬂsqwggwaoqq
?umuu.ﬂmwﬂ%%urlff 5 E@Eﬂe Imféwr.eegwmwg.i X %ML%H
HIOL%mM Aqoru+%ou% = mﬂleﬂleafﬂﬂygmﬂlszgfit E%Aﬁuf
%e_aoﬁaog ﬂ%%g i by Lﬂﬂﬂﬂé% z%ma‘urﬂoﬁgoﬂﬂ
Qoﬂgwﬁz = = Hffﬂ%amrw@ .ﬂ,ﬂ%?gmw 5 - Y
BT mowrjb:w;aﬁzm n EAT%&OW@VO drou&uﬂemﬂﬁaﬁedaQﬂu%eeﬂt
BXE z}ﬂt} / HHio}T % ,mmu._ﬁzﬂﬂﬂ% 4+ W B
ﬁQHﬂ 7o_|Z.Vo# gl WL&oA]ATO.‘&ooM b].lzgo# ﬂnatki X
B oA % npnva @ﬁ}lom@% onuf " = =
éu]oalo_e ﬂm% ;l‘ALo;e 7 LB %hﬂo ATmﬂ nn,_fm.ou
ﬂaq%%?ﬂ& k7 @ﬁsﬁ&mﬁamﬂlﬁﬁieﬂﬂ e Edr._hwﬁl
}ﬂafnmuﬂoaoaog 1Emﬂ|1@.é1m4£iuo§n¢§mhHmMoud
;ouTaTEl A.7%45} Luﬁku 3 szﬂmﬁuo w2 ;a}l;%uf
ﬂL Hm.m. 7Al7 xuooﬁ_dEﬂSlﬁg :.ur mﬂAT Momﬂ__m;& o+
— OQL]LLI S N il SLﬁa]ﬂ B n Oﬁﬂ.rmz
Hdﬂtﬂ“qu‘ljl,ﬂLﬂﬂﬂon_ UGS vo_-ﬁaWuE_uu,_ﬂlioo‘MﬂoﬂﬂrmﬂMmWHT_dAl,: ﬂ‘mﬂ :|1%|
ﬂaouoﬂow%vﬁeLé FRE A ﬂsi_nfl% mﬁ}?ﬂ =3
mgﬁﬁwlﬁoquﬁwﬂmfg w%lﬁl ﬂee%mx%%e 7%%%;@3
Lﬂgwmﬂmwwwgfg Imwwmwn pu%;w%awm;ﬂ;;g@;ﬂ
®O o f _— KIS T < ) —~
mﬁﬁlﬁ%%%%g% W%@%%iwom A@aQﬂu%QQQ%m%%
}aafi%xﬂﬁrﬂGE <59 ﬂzf o B of?__o_aﬁt = ,a;gm -
aﬁur_.\]‘_]]]u,m. = o]}]o#Lmoﬂ ) ,m.‘_wu o T =y i wly
= S ° t_g T A M | 2 I
Uﬁﬂoﬂ?ﬂl%w%wd.mﬂcw ioeuﬁwxo%a7A§.af%mu B % ;o_.o#wm yoﬁwlw%i
= S 3 u%_o}#ﬁ %wﬂlaﬂ%fgﬂfo i ol gmmm_oifr
%Wuaa%ﬁ b %%miﬂ_ﬁﬂ&z%ﬂ E_éwj@1 _a%?ofoz
== wHosu}o:T 1ﬁaoow ﬂgﬂoﬁlﬂo D o R = om B
§ mu%,l_bﬂ_%AHL o " ;ﬂﬁmu}gig% Gl Ql%L:L B LS
ﬂy‘ﬂr.yﬂﬂuﬂ .lﬂé ooswmnnowﬂLx N JlmlMNqoﬂ W o =
EUIES Hollut ,|dlo do ;oh .|Ho ,@I]r7 Ao]oT 1 i&f )
R S ﬂulm,maﬁ} Lfmﬂﬂﬂﬂwﬂm osmﬂmL ﬁiﬁu uu% hiiel
) ﬁa]ﬂmu £h Bz Puoumlﬂutﬂonmu}ot a% ﬁoqoioﬁAV %
4ﬂ|nﬂ.oumwll§fi = o = 2 uﬁwrau 5 Lo:;]ztﬁ]ﬂae =
e %u.%?io,ao% tﬂoiﬂﬂkfg ﬂ% UﬁiiTMﬂimmmﬁﬂ? T
qWﬂL ) 1H Y E;A.:. = N I UT_MM,M T ATJIAT = W Tﬂ“ﬂo G =T - s
éhkﬂrmqn_rmﬁﬂl = i N ﬂ%ﬂmu g ) ut}&u il drﬂ
L E =g wozf%amg LER E%gaoaomjﬁwif@;mlofe
og@#x@é uwwwﬂ«. m_7momﬂMWVE ﬂﬂ@ﬁﬂ%ﬂ@ﬂmﬂzwﬁow_
uxﬁoogaﬁmg HMMAMﬂ@smﬂo Ak oLﬂMmejw ET =
muwwauﬂrwnsﬁlwﬁ.oewwzayﬂooiele Hlfwﬂﬂajfwmuﬁﬁmmoaﬁ%%g.
JICEWﬁanER]%LCATﬂ XL}uLmoﬂmﬂJ,H7¢|1uLoﬂA1E|% 2 7
o QﬂMHL]GﬁO‘Nﬂ]WHIGE iﬂo _ ﬂlﬁt%ue ra‘ol,murA
& Hlmuulrdo dboﬁ:._ﬂq 1rz_.115_¢u] N
:Lmﬂl__ayu oz #aqrﬂ E7H¢?dr oau%
EauoﬂxuokﬂtaﬁﬂﬁPﬁ%L%aﬁuTwraOuzi
fo@él%gojalﬂ Hﬂauo ” T D
agﬁd v urmmﬂ.aﬂ ujgam,rﬁ@luo T o
OH%%A# %= ) uomﬂlu@ﬂo
EHT;O o#anﬂ, Qﬂlqor.ﬁlh Ho]o.sﬁu%mwog
ﬂOO#E]RﬂHILROHIGT]Hﬁoi ﬂn_vm
muummA]uTELnﬂLJl@E]rAﬂn%
A - T u;f&xﬂmuﬂ_c
‘&Ilo‘_w_kloabfo.#\wﬂ]orgmwﬁmw.ouxlol
Eeowm_u%%wwm; b X
I 1 [ 5O w e
ﬁoluMu o Ann:cx
Hﬂ,ﬂT er._OU]
%.u&eh:%ﬁ]fﬂ;%
iﬂéﬁfnmn,mw
3 =
BjA bl
=
no



o B Al g 58 SES S E U 24 17

EL =

g0l EAZ AT o EAQ JuE oldstu & Aol Hul fA AT & & Wk 54S 3lg
Aol WEzH F2E F4T £ JEE mefof It AL B A AE Hote FAEY Ak AAF
(Lampert, 2001). 7325 o8l 852 &3 FAES AL AN F Utk AHE] =& A Wtex g
oz A ¢ 9lom FetHo R o ou gl Ao ofd WS AMEStY ZAE A=A A
A ZAE 4T = thKieran et al, =

A, 198 AAshe A 2580 5] FA Egd F IS AR Jdgdrt
o 725 ANZtglehs d Bgg 7] Wi A &E g, G5 Al S F oo WEs Agny]
of ZgAolt}, B Yol 58hd SHPEL ‘G BE B deidE S ANHE A9 BHES £ ¢
A'E d4s7] 8 F4 PE geo® a8 Wye AAHeR AAY dert gk B dFeME Adga
Wol] Abgslgch sk B Ape] FAYELS Pearnd}t  TF(Pearn & Stephens, 2018)olA AAE EAE A3}
Stephens(2018)ll 4] AAI3F A}t de] @3 288 B 1 BEste] BAlY 5 R2EAR i, EA4 9gs
FgelAY FolA A= WHoR TAE Ak i thdsiA stk 2 A, 467 FAE F 1789
agE o] gste] A FERE AAAoE xdd e AR w4 WS dHHA Agste] EAE AT
T4 o 22 4 dE e o AMSkd As Zstgon, sHAEe] vy A J2E § e
F3 S0 Ags Wl WEFE vagds o 1d A wWEn A9 8 e o ol AREskE 24
o] iz A Wetel Merh afo] §le FA Weke] Wik #As] FAHOR A4HE 5 Ak ES Pearn
NEsRt giAdeR o wodth ojgh 2& Avye 1 QINAA s 18 olgste] ¥AE A% B4E
o] AA7E dAEe] FAle F2E Fotstn ojgste  a¥ HhHozgt BRI A whe), B AFoME 1
b 23S Fuhe AMNS B3t (Cooper & Warren, WY 02 We] E8 oo ue} £ o AlE3}slo]
2011; Moss & McNab, 2011). o]o] &3] x%38u HA SIS WS BAsYh 1 Ad Aol a8s Al
£ e Uy Alag AFs] Y3 258 & Alske o] S0 EAE Ay e eR Alal
o EAL] F2 ot ERo] HE AZH ZES A5 g U ERE Fthe AS o4 5 = o=
How #es dort 9tk 4 e BNES & o AR 48 4 dE
AR, gAgo] Bt A A2 & e A 92 AAHelth

W49 sd WHE 9 gol AMgstE B4 dge= npA o 2 st Eo] A9 A WS AMEstd #
Aol7k 9tk ol ¥ AFA M Ao HlE A AE dAste AL A YHS duslsty gedez
Weks F oo AAHCE FAT AS APoE FA W Alashe d Bgo] Hrh %A A3 Hie} Zo] FE
2l AYEY 2 SHS uaste] AWE Astoltt o dgEte Folu BEE v AASHTE A
TAHoR FAEL B dgsle ol ok, A A 2 wHoR BAE AT FAE0] AET U
Agrola Fatel sFsl= o] sHEFoIH a”o] AAl & FA Wo|dit) 53] Rl dFsE Fol £
H Ao BAE o & sAstgch v A9 A 2A 9o AS, AS w3 g BA g
WS O ol AMgehE Al WEe FRd ddshe 1 AR ool #4 Wy #st WS A
Fo] AL, Bpolv] R gl o] FEFe] 3t FAE WAAsIHTE o] Pearn? Stephens(2018)
i ade] AAEHA G ASE JENh olF B3l 7t tlFA Alue 5Ho® Zxygd dukgld 4 9ls
Boh A9 A WHe ARES = 9 SES O WY AR @A) 9tk S A9 dd e ALe
St W& {47 Aoe] oEe AR 2 43 3 GBS EAA AANE 7} uiolE 2l g
gE AS 4 &k F 39 dAd U AR A wHE dusistd A&sA 2 wHes FAE



A 4 gk AN 2 A9 AE Ayve=m
29 A S gt SE0] tE WS AR
g S HE £ o dieoR Atngtia dlst
Zlol= FE7t ginh diA Al Adske e 84
el anks) Woolyz) o] xdsty Asiete 3

= ¥33}7] wjio|tkBlanton et al, 2011). o] st

242 ddshs BN dEbs g5d AL

AEE (2018). T8 6-1. A& AAul,

Ministry of Education (2018). Elementary mathematics 6-1,
Seoul: Chunjae Education.

ur A, A9 (2018). 25 EAY Epet B it
g olall F. 3t 57(4). 453-475.

Park, H. J. & Kim, G. Y. (2018). Examining how elementary
students understand fractions and
Mathematical Education 574). 453-475.

s HAG (2011). HAASR Aol ek F3F W
T B ddtslE abeRAe g 3HE Ao
2 F8ug 50(1), 41-59.

Pang, J. S. & Choi, J. Y. (2011). An analysis of the whole
numbers and their operations in mathematics textbooks:

operations.  7he

Focused on algebra as generalized arithmetic. 7he
Mathematical Education 5X1), 41-59.

$A45, A4 (2007). dFe] AbaL 84 £4 9 S
A% e g LR u AT 17(4), 453-475.

Woo, J. H & Kim, S. J. (2007). Analysis of the algebraic
thinking factors and search for the direction of its
learning and teaching. Journal of Educational Research in
Mathematics 174), 453-475.

olg¥l, AIA(201D). A= e ALY dds

= A

g #4 schemeol e Ald dF 2%

14(3), 261-275.

Lee, H M. & Shin, I S. (2011). Case Study on the fractional
scheme for enhancing the connection between the
arithmetic and the algebraic thinking. Education of
Primary School Mathematics 143), 261-275.

Barnett-Clarke, C., Fisher, W., Marks, R., & Ross, S.
2017). e A5 ols) (A%, 49, A5,
ojA%d, B4, AAY T9). A& (P (HA
2011 &9

Blanton, M., Levi, L., Crites, T., & Dougherty, B. ].
(2011).
algebraic thinking for teaching mathematics in

VA:! National
Teachers of Mathematics.

Carraher, D. W. & Schliemann, A. D. (2007). Early
algebra and algebraic reasoning. In F. K. Lester
(BEd.), Second handbook of research on mathematics
teaching and learning (pp. 669-705). Reston, VA:
National Council of Teachers of Mathematics.

Cooper, T. & Warren, E. (2011). Years 2 to 6
students’ ability to Models,
representations and theory for teaching and
leamning. In J. Cai & E. Kunth (Eds.), Early
algebraization: A global dialogue from multiple

& [e]
Sl

o}

Developing  essential — understanding — of

grades 3-5. Reston, Council of

generalise:

perspectives (pp. 187-214). New York: Springer.

Empson, S. B, Levi, L., & Carpenter, T. P. (2011).
The algebraic nature of fractions: Developing
relational thinking in elementary school. In J. Cai &
E. Knuth (Eds.), Early algebraization: A global
dialogue from multiple perspectives (pp. 277-301).
New York: Springer.

Jacobs, V. R., Franke, M. L., Carpenter, T. P., Levi,
L., & Battey, D. (2007). Professional development

children’s
elementary  school. Jowrnal for HResearch in
Mathematics Education 353), 258 - 233,

Kieran, C., Pang. J., Schifter, D, & Ng, S. F. (2016).
FEarly algebra’

focused on algebraic reasoning in

Research into 1its nature, Its

learning, its teaching. New York: Springer Open



o o A Wi 53hd S E W £4 19

eBooks.

Lampert, M. (2016). 7FEA&= A 9 %A odE
77 (8RS, AN F9). A AR (94 2001
d &3

Lee, M. Y. & Hackenberg, A. J. (2014). Relationships

fractional knowledge and
reasoning: The case of Willa. International Journal
of Science and Mathematics Education 124),
975-1000.

Moss, J. & McNab, S. L. (2011). An approach to
geometric and numeric patterning that fosters

between algebraic

second grade studentsTteasoning and generalizing
about functions and co-variation. In J. Cai & E.
Knuth (Eds.), A global
dialogue from multiple perspectives (pp. 277-301).

FEarly algebraization:

New York: Springer.

National Council of Teachers of Mathematics (2008).
stushs s Ao 1t (FI3t, 29, oF
sh, UG, Ad, W 39). A& AiAk (9A
2000 %{r)

National ~ Mathematics (2008).
Foundations for success: The final report of the

Advisory  Panel

national mathematics advisory panel Washington,
DC: US. Department of Education.

Pearn, C., Pierce, R., & Stephens, M. (2017). In B.
Kaur, W. K. Ho, T. L. Toh, & B. H. Choy (Eds.),
Proceedings of the 4Ist Contrence of the
International  Group fr the
Mathematics Education Vol. 4, (
PME.

Pearn, C. & Stephens, M. (2016). Competence with
fractions in fifth or sixth grade as a unique
predictor of algebraic thinking? In B. White, M.
Chinnappan, & S. Trenholm (Eds.), Proceeding of
the 39th Annual Conterence of the Mathematics
Education Research Group of Australasia (pp.
519-526). Adelaide: MERGA.

Pearn, C. & Stephens, M. (2018).
fractional ~structures: A critical precursor to
algebraic thinking. In C. Kieran (Ed.), Teaching and
learning algebraic thinking with 5- to 12-year-olds
(pp. 237-260). Switzerland: Springer.

Siegler, R., Duncan, G., Davis-Kean, P., Duckworth,
K, Claessens, A., Engel, M., & Chen, M. (2012).
Early predictors of high school mathematics
achievement. Psychological Science 2310), 691-697.

Stephens, M. & Ribeiro, A. (2012). Working towards
algebra: The
Revista Latinoamericano de Investigacion en
Matematica Educativa 153), 373-402.

Psychology  of
(pp. 1-8). Singapore:

Generalizing

importance of relational thinking.



20 W4, 240

An analysis of solution methods by fifth grade students
about ‘reverse fraction problems’
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As the importance of algebraic thinking in elementary school has been emphasized, the links between
fraction knowledge and algebraic thinking have been highlighted. In this study, we analyzed the solution
methods and characteristics of thinking by fifth graders who have not yet learned fraction division when they
solved ‘reverse fraction problems’ (Pearn & Stephens, 2018). In doing so, the contexts of problems were
extended from the prior study to include the following cases: (a) the partial quantity with a natural number is
discrete or continuous; (b) the partial quantity is a natural number or a fraction; (c) the equivalent fraction of
partial quantity is a proper fraction or an improper fraction; and (d) the diagram is presented or not. The
analytic framework was elaborated to look closely at students’ solution methods according to the different
contexts of problems. The most prevalent method students used was a multiplicative method by which students
divided the partial quantity by the numerator of the given fraction and then multiplied it by the denominator.
Some students were able to use a multiplicative method regardless of the given problem contexts. The results
of this study showed that students were able to understand equivalence, transform using equivalence, and use
generalizable methods. This study is expected to highlight the close connection between fraction and algebraic
thinking, and to suggest implications for developing algebraic thinking when to deal with fraction operations.
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