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In scientific argumentation, students can use rebuttals to escape uncertainty, which, in this case, can
be defined as a vague and fuzzy feeling about other students’ explanations. As rebuttals can play a
critical role in the sophistication of arguments and the alleviation of uncertainty, this study aims to
understand the dynamics of uncertainty and rebuttals by exploring the context of the uncertainty
experienced by elementary school students in the argumentation of “Why did the kidney beans not
germinate?” and to get insights based on the research results. Twenty fourth-grade students and their

Keywords: homeroom teacher in Kyong-Ki province, South Korea, took part in the research. Students engaged in
Argumentation, Emotion, argumentation in five small groups of four students. The researcher collected qualitative data through
Epistemic practice, Rebuttal, video transcriptions, student interviews, and field notes. In the data analysis, the researcher employed
Uncertainty the constant comparative method to explore in what context students experienced uncertainty and how

they used rebuttals. The results of this study were as follows: First, students tried to reduce their uncertainty
through argumentation on why the kidney beans did not germinate. Second, students used elaboration-
oriented rebuttals, personal opinion-oriented rebuttals, and blame-oriented rebuttals to reduce this
uncertainty. However, when they used blame-oriented rebuttals, their uncertainty and negative emotions
increased. Third, intervention by the teacher led students to stop using blame-oriented rebuttals. Instead,
they employed elaboration-oriented rebuttals to explore why the kidney beans would not sprout, and
finally, they escaped uncertainty by discovering an appropriate explanation. Based on the findings of
this study, the researcher discussed how the interaction between uncertainty and elaboration-oriented
rebuttals could shape and facilitate argument development in elementary school students.
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Table 1. Contents of curriculum of the ‘life cycle of plants’
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Figure 2. The process of students’ emotional-cognitive
rebuttals in argumentation activity
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Escaping Uncertainty: Elementary Students’ Emotional-Cognitive Rebuttals in the Argumentation of “Why Did the Kidney Beans not Germinate?”

4Z P : X3l AlFShE DFZ2 OFF JO| H=d| 52 ¢ & A
otjol2(AY gidf)?
52 W : AFSH= OKgS OFF 0| FUSLILE 2= F8E BOl

SAI2(LolY i),

tigt 4
47z} : £25| ARJSHE OIS Q0| 7 O Fnis YZ0| HEE
20t 2RA0| Aol GiE A 27 s, ZdS0| oze| ¢of

=2

=

OIZS 0| HHL SIP7h o222 Of =20| SALIR?

ol= &
12 A ARfol= BR800 22 FE0IR0te. Y& Zaitl sttt

03 S900| AU 2= 424 OfIsE L70| SU
% 2ot

2% H : SZ0S0| 2712 28 2 2l B A 2RI
2 @EzClE L7o| 59018,

o). vk vk

(9]

£9 5 FF opd7R

o

43PA Tk} A ANE AAl] AR IR Wb A
Foll 7he Aol SR o wto R 0f s20] Zhdgol
o AEA| QIR ol Te SR e AREIA) gkt
S BIAE Z7RE AeolA] T Aol olA) Hoic.
T7lok 142 SPISE AAISe] BeAeh 57} Ale Qlat Bafe
(Muis ef al, 2018, p. 172)S SZ3}7} 52 SPYS] Lo HES
AR OR olFshs Hua Wk ATk et 5). TAA R
A, Bt 2004 5% SIS0 oln] gl B 345 Frkn
ShoslE S7SIT SIS ule ulhg ARg sl 520

oalalaick. A, Wot o4 ShEe] ZdE Bhe] LEE %

A
Bl
s
N
2
kl
%
of
el
oo
=2
Hi
i
_O|L
El
=
L
o
3
L)
i
S~
o
[e]

J

ol 53] NS Qs AMSRE HI ke o) ShE

[e] (¢} =
UGS PA 5 Gl PE b A8 HEolRE 2
AN

27 H: (RZHHo2, ofRjofA Y UojLioi)olL| 25 Oprt Foj
HN(REE 225 Y20 2941) 2€ YO|
Ch ed) 12 20150 13| Lyjn(s &

AAR YR WELH) M £70| 27

: A| ZHZE YAlR) 2 FE30iAE 21 23
o2, oo (Mol 53 58 gt

<L
MW
L H
£ 50
o

ol
£

o

i
o
o

ND
\i
5 5

o O
i 50
z
C N
@ H1

o
T Eﬁ

Ol

-
C
=

i
0!
I

SR W: L 227t ZCk=d 2 ZoilM 227+ ofE

= ooICie I3 i Qe

T
40

o T
H
ox
i
o J

1z

)
e
T N
fr
N
e
"

ot
5
re
&E

32 | : Of J2iR? AMM OpJf 52 SIES ORY%E
=4l 20| 2= HHofl giEH|. 22 £E3
O] 22 SE5] T4 AUSS =2l HRI2=ZM 0|20] Mk

=
0| 53 £Z0f 7|15 HAS YAl HOR B 4 S,

Bl g
52 X (712 LHChs S8 BY2)0H = o] gel &2
off RRILI7R?
12 C: £3/5] 52AME Al ALE FOol 710 2= ol T4
=0l A QF ARttt 20t RS 3231 URHFA
AUCIN(CZ SPYS0| &3 F52 YAlR) 22 U{of sk=
1 OHELI7HH|HY Hidh)?
tet SONOHEHR. Al S5 T WL BO| T/
LICHgoid g,

goll Il

gO

\J

5 7:

o> o

Eet 5

2t (3t 50 chgt It sek=s BoiE F) 2 T St
0| Woi?

12 C: AK Otf= staole. 28 AUIS0| (43S 719 A8
AR A 224 UYES ASHA0LR. 2H KPR AHE

52 Y Od 27 O 2 k= HslS0| 271 Ao,
AU} Ofefet HE. (32

St AR, 00| Ak LO|L7E AFAMIR| e 2 OH 1S,

E 4

3. AR HlofL |

=20

7F mARY) AfQ): 520 S8 HES u|Us] ]
HEE tﬂ Hast E]’-E— ZAELS lxgzjl-'é-]_E__l ?_1417:)—:!,

AFRRRE F A S| 529 58 BES Bols 'y
Hhato] 27} Eli= =S S Eths ZhdEe] AE o Qe the
255 AR =S QhSIT(ES} 6). Bty Wk 255HY
59| 7 Aol & Wk ofe} =1 O] Husloe =o] EA|
okS 4= 917] wjEo|ti(Han & Kim, 2017, p. 163). WA= o3}
22 7Mde sto] eE0] st o2of| 7IRIRE Husly Whke: Ab
BI=R o] BTHEE 6). AA, SEo|A TS HEES 57|
Qe dE shiell E5 duht F=AeAlel tigt AR =4
|kt o] AL SxoA T A B9l 8 24

N
of Aael Zue 7o RN o2 S| Y5 4 9
[ EAZ ANBHES o} Zoltk. ofe]

S8 REoRA 08 % shiSe| E

5

>,
)
<)
5
=
i
fx
A
it
3: o

rr
fr B e wju

R
g/

R AR T

L
N}
5

o] HE = 243}
of ZGU=AE © o)4F ukEet Wavh glov) ThE 2ASS AL
webi Qhsk Holck. ol WA SMEelA g Wk o
ol AMSY] BTk THE A4S sk Bus vuke Ajg
3 Bart e AN FoR et 4 gk olefat At Y
o sPgo] 520 52 oishe Zolutn HEshE Agellx 7
o] 4 Bt Wtk o A5 AR oft Ao 1
Atk o2 FHASH: A the Tt AAstIA} st 53]
SpgEo] HI uhake ALGSHA) Gkl ofWal Hsky Hiuke: AMG
S Hgstud gk

W

U

W A 52 Of2fE, CIE 2 SPdS0| 02420| 23S 71301 U0IM
A2 S| SAUCHD Cfdshe A Z0tR. OfFA S01=I8.

u

of



Han

THPOR 5I20| BS B B F0 0f= YTo| YS 27|
S G2 J23 SRS OfClo] SA=AIE AR,

52 Y 1 Aslo] FPE SRWS KO 22 T A Slof ofol
3 B ZUELICL 2 Bi2 AR 0| Ol B Zojot

22| }g2 BN ZolAL|C) :Lam g|~.— OMIEMIHI

12 OfL %CLT’_ ‘é‘i’—.*%*'—l ct.

| A 22t

-4z shd)=0
A2 gle AS= ol AE? o2tz Jeleie?

5t
AR TP M2 01 d2sle. 0f212S0] Ok A0lM
gle o=, tE

M=2 20N 20tE BRIt A0SR, THA| ARfsH SAICH
gt 6

YIS S AHBIHES Sheo] ol A JJolet A2 B
2= Qick dukshd mAke] el o3 EAE0] widlo] AlrjHlo] g
ol AL oJAlshs Wy Widlo] ohd Th2 a4Eo] Bl ¢l
A5 Rehs ushy wufew UeRly] uholi). 1 %ﬂi
isjl—/\g—g% 5}_7} /EI—E- = 7Oh)r:' 1,1\]01-_43] r,}e 7\5_4 71— ]o]—
Eah s A SE7F AURA) 2 g gl ﬂOIE}Uﬂl il
3 74dEg WA 23 A opuks sy vk AMgSls By
& HolRrk e} 7).

B, szl Ausky vk AMeks 142 SHIES] AHE
T Aoduo] AUE Ao Wtk ufshy s BE IS
o] 3= AU tha A3t o2 Husky Wk /\]&s}mgo] bt
A7) mZolH (S 7ollM 22 He 32 1), o] 7l |} 5olAA
Y 1-4% AJSo| v|dy vhaly} Hlo]d Hidlko) ngh&_i 013
*1 =3t A ﬂ% AfefH e s 931 (Han & Kim, 2018) ©]E Sk

A7} 3831 71e-|(Turner, 2009) £33+ AA7}F &3} 7711] X
&E%E aomz 2 5 Qe ol

27 F @ 529| 2UE0H 3 45U} UL =2l 2 2Lt
52 W : 27t Le|Ci= H&E?
22 F: 520| 220| Mat A7} CIE 20 B[ OfFA| 12
\_E'.l P OIL'& 74L||:|- 520[— L:i_‘?_ hEPL%I'OI'R %j_l. QEE
C SRRQAEE OF 22k 2B 0|AEH A3 A5 OflL]
7 (el g
52 7 : YA 2R APH 23t 6-77H01M T L2l A U 45
QUAOLR. 227} 1007 HE W ZE OLfR|  SkELIp

(dofy e

22 H : (Y8 O|R2)0p Qi 52OH 280| T2 ZE OfLl OA

OfF7| R 42 457} 2l B0+ gole2(Hnsry vl

52 W O Asl= 22E(02ISHSICh= ROI) AsPt = Al2k2t
T 5 A oL ER(YoiE i

3Z | : (B2 U)ot op} H7t oprf 2340| Eizl Z4E Of OfA

D3| 2 242 471 QiCkD FolR. A 0] 2oj SofsE

2. 0ofF2| J2lie ofEH 6-771 25 d& £&=7t =2l 20
ot (Husk B,

3}7]

1-4% SPYEo] BAste 1ASIAI(L3} 6) o] BT Ak
EREEE(ES7) SIS wARe] ez Qlsl(|Est 5) Hidd

HRILe ALg517 ek Bt 70X} o] Zhdgo] MEL 27
PelEs Q1SS W] 97t ALEY v T} SO A}
8% A0 Bolth sPEo] AT AWK vhake B, $o

&2 st aabafof AAE HR(EE aAPE AET HiR) Y3ls
A, EAZ= NS RS e} aabaof A4 E "Hi SHA=A ATt

32 )1 52= EYOlF 22l O 52 & A0M AUSLIR(E2
HIZ EAl= OIS Yske Bustd v
52 Y : R2= ok2of HEYS & 2ol B Yotirl Hg= &

S0 2(orY e,

AZ N @ K|St BIRIE 2 SEH7R (NS BRI 2RE A2 OfHRIE
== Yusiy dhd)

52 7 MSE Z BiRUSLICHEOIY ).

AZ N (Kotg) UT 2082 A ofdump

52 7 (Kotg) UF 20182 o 2 BiRBiEL CE

5 8

AR, 32 K= 7 Aoke U dso] ARl EAE st
=]

@ uIke B8] BolMYITHES}9). olo] 52 W7k AHISo] Hoke
2150] AL 2 Alo] oRels FAZ BolFY] Slal Bk 7HA

SPAL, SYEIA 2T B 91l Sl S ks b BeiFeln
S 9l 52 Wi 93 8H0) 52 Biek ol 52 W
& wAsn AL 52 YT Mol EX) skt
) Ak gre] AARE & S olu] Aol wel Aojgick

L olg wekefete] vltle et el YT He 1Y B
17 9AckFigure 3)

MY

‘\l G

Figure 3. The evidence showing the small group 5’s
kidney bean already germinated

N




Escaping Uncertainty: Elementary Students’ Emotional-Cognitive Rebuttals in the Argumentation of “Why Did the Kidney Beans not Germinate?”

50| ol BRte] AU vl oAl A 2L
sl Aleell A, 1 D= 7% 4ok ARelA] 3em ofefel A19)
A 1SN Amsky vhahe ATk Eet9). ole] 5& Vi

ek o) Halen Uk o] sl W Soisic

(8} 9). o] @A Am3kY o] SRl Uil SHAES 3

Kol A0l & 1 122 Agko] o 2204 9527t e

ST AL ¥ 200] 4O ol el 0of ek A e
A7 Aol BESH BEE RENFS}9) v]2d BIAT

A "ol 4= QA EHA =S ZUATHLee ef al, 2014, p. 583).
oF BT 4 Y WE UGS Tkt LA 3).

3% K : 20| O A W2t 2
LT
52 W @ 227t HOSUAR(EHES JHHeC). & Y
Ot BRI 0] 9] oipole. PRl A3 457t L
HEHPIR. (B2 AP M £0iZ2{D ICh ¥R, o Of
L gioier 0f.. BHR(S2i0) 2
= 22iglole.
32 K : O] LZCH 2R WIS Z10] A0W OO} Lk 24 Zese?
4Z N1 220 e % 28U,
12D : 5ZE BA| (MAAM) WOLS 3cm FE20H oRfR Aloa
SHen O3 goj(Hasty v
23 Movt 1R 27 Als 2t Z0p DZECHs 20|

O AN E

20| AlojA 1121 7 Of22(Hm

O
el
-
N
o
W
A
3
k<]
nz:

i
ERY:!S.
Al
(= PVN
[mZ]
=

AT 2 DELICHHTSLY Yt £8),

12 C: & cmZ ARILR?

52 W : 70| Bie] S 23 9I0f) AH X 2oje.

3% K: 2 S0 LIS ARIO| O Z2J2| 287t AUt J2iM
KISHS LS Z40| 4O #0| LisE] 92 Zej= 2 2d|
27(0h 520] Y4B Mol &S F1 LIS U= Chet
HmsiE )

SIS 1 20I(LSHRIS HYS HUCH SO)

get 9

@it : 3% Ko| AHO| Bt §iofl Ol22S0| ECiof SR
Pe BYS 200N ZORIOIR. ULe?
12 C : OfofsHR A0 2 9 IS 20| SHalsf
7-" L |_77| 501018

N
N
E_.CE
kO
oo
rin

7h = el SRS BIAN Heluaa T o
Bhhe A3H o AT FsAol At

il 0] S 27] RS WIS o7 vkt A1)
Zlo]| QichBerland & Reiser, 2009; Lin & Hung, 2016). ©]& ${3f|
s} EASS =8l BEolA SHSe] A3 o, S yhut

B[

E
J

AEAQ1 2t )\E]“"‘ﬂ C”” = ﬂ/\} ‘I‘E—‘]Zl\‘ O]‘/} AR
9 Sof| ol&a|A Q)i=(Jimenez-Aleixandre et al, 2000) 3+=9]
apEel M IR SHIS0) BAS B4 4 wete A1t
7|k ¢dA] YriKim et al, 2015a). 7L o2 A, SHIE0] ZAAIE
= &A1 XA AL obd EZAQl A4 EAtR o o
(Kim ef al, 2015a, p. 290; Lemke, 1990) o] HHELS. A}ga}s 2=
Hoz gojg Wast gk 2t Holy] thgolct. S, SHAS
& Zdie] Aol it o] d-S A ste] Wbk ARESkaL A& mf
o] SHEE o] o] A A off ¥hakE Hol7|Hoh
+(Han & Kim, 2018, p. 184) %ol oo s-ofslal 48sh=
HEE 2 7RsAo] 7] giRo]ciAtwood ef al, 2010). upxEto.
2 YE = Aroz <123 WU (epistemic authority)7}
SIS Atz o2 olalZ] W7} o sho] Ao st o] AL
ZAsttles Riks Hol7|Hrk= <144 U =& s oA
S 5831= Ago] Q7| wjEo|ckPark et al, 2014; Sandoval, 2005).
1%7] ool =¥ %]’%oﬂ/ﬂ Hgo) Wit ALgo] Faglolw Etst
I AEA B AR-S SHA] Rk ARl Fole Aolth

SpE B Ao = BEelM SIS BIEIRS FUT
of whek A A SHIE 20 B 18W90%)0) B3R} WERS

Ea 2], 7P 08 uhEl Ago] ZojFoo] Eayti B A
o bl ot uha, ojg wi W MRS cors AMgs)

go] Lehdrh. 1|5 Al ShlSo] “9) 7ol MEX
77 e oA aTsh Hagel HXIAS 7T glolrh
A(Table 1), o2 2] = T 4oz Q3] FA 2AS
Sol Juie HEsHE = Folo] o= AE ot Fe 1

Holoehe 7 o Haw Polgitka shHE 4 Qs Holtk
el oleiet B 29 Wol ofBA) AL Tt e
A4 2k 9 ofslrk Zagh AFA T WA(Kim et al, 2015) e}
o4 2587 ol SAIEe] e Ul Hold 2e 5o 4
A4 A% A L TS b ol she et
<ol Q7] wlzolefal siAE 4= Qlrk &, sHEo] Egtdetolet
© XS AL olF BlojualA} sk Uﬂé‘oﬂ Y o 1 weto]
3] AEA 75F wA Wbkt 1 yelA A-gste] vkl ARg-S
olZglrkin Bz Zlojek o] Felgt a4fo] obd 4 ik o)
B A7 Tt A 5:9) WiEhS ol EE 7153 4+ itk ol
AgY o Aile.g., Alsop, 2005; Han & Kim, 2017, Han & Kim,
2018; King et al., 2015; King et al., 2017; Tomas et al., 2016)5°]
ol S ujiolc). olefgt sjalo] 7]uksl w) A et
4] fetollA] Helupr] ofele: she] shie] = el it
oA M8 Aoleldd $SRUTHE HSkaL ol 2 W
2 Fa AR R AN Yo sk uee] &
27} ik, o) AEA Tk WU XA H] ¢
3= 7 Wskel J—l‘ﬂoﬂ/\iE(Dmt & Treagust, 2003) 2174
Fo] Ma Ao RN BT 2a6H T Bavt 9le
NSk Aol stk 2, =l 2ol o uskel A oze
70 7l Zsoletal shete A

WE& Wohe Aolth

E

O}ORO.
WA=

rom

mru
tlo = mo mE ofh

1

N

y
O-L‘m

rE EI_C‘Z o o
> oBL

é‘ﬁ
=
ﬂﬂ
_o|L
rr
-0,
>
2
_ll)lv
=)
o

N
ikis
i)
nx
o
il
ofy
fo
2_11
X
ST
i)
met
ue BN
o
N



3 WA Zhdsol A7 St 2dES A8 Wi Haskd
4

N3 4 ik
Hi o7t whake weky bkl cre] ol Haslo) AHA2)

gate] ool H3H 0= Folgirhs ZHAE Juzt 9l 4
olck SAut sHiSo] AMgE o713 vhake: fafErsle] 7]uket A}
AU, 7PN ARFS FQLT 0] vhehe F3 Il ol
5] QA AVeIA] AR AALS ATk 2] BAjek | n

o AFE S ToHA AMIES Hlgiglo] 22 BgIpES ol
% 7] W wAl) AR Awst BaT S gk ST 5
ol

= & Ao 7 of7|x|(Jaber & Hammer,

2016) iy S FAsHAY SO HA HAHT 4= Q= v

A AXE AHHA e WAL olE e

7F Qlck oleigt e aefsto] & uff wal: ESAR} Austy

HhEte] Ao akgo] ShlelA| dojue s ES] 9IkE olEE 1

0| A9 vt vdy vk ARSSHA E o Wee] e
At e =9 BuskE AsehA] e ofF vt QL

shaLA Aasky ke ARSIl SR Tfeh wubaol] AAIH
S I ke RS PR RO PARS R o N IS

gk oslel Bataol 375k
AN 7 o] SIS I B Agatel
[e]]

)
ihia
¥ic]
nz
i
olN
N
U
me o
o £
i =
o Hr
é ol
R}

0O

Mofukinat st ont SIS Aol Aokl E Uk sl
SAR: AUE 8 SPIS0] ThE QS-S wejske Humsly v
2 AhgSto] ul Bl WoTSHES: ofZglan, ofo] 5L of it
2 Bof Juske e WS HeA u)Ea BRI ol
% 9lgiek. olefat A7 RS /NOR AN Wi Abgo] ofed
& AFA Y3 w4 WA SySo] BIHACA Holrkid
She o] o] 9l 1) AFAOR WS AT 5 9SS
Stk ok, = BElA BEHIRT Ameky o] AEAg
T ouf e ol 4 9ee wosck

A3H 0z BENEg 4912
dhat Qahe A Tt WA SSo] AHsH: BeHAge]
250) SRS Wil 4 QlomE MRS SIS BEHIR A
SIa sta] 2|41 Aaor Feke Zo]gleordan & MecDaniel,
2014, p. 523). SHATE §] AT AT & 4= Qo] BHUTRS
819 Wieih|Rrks = S50) SAOR of X vk AMg

2] welo] = 4 gick. wiek WAk} S

et S 4 b

oA A% LRt g ATjo] 7)ukslo] 2 i(MeNeill ef al,

=
fot
&
z
[
&
:
a
4
2
3
H
Lo
£l
l
[
o

7101 AAIACL = BEL ofF 4 Gl A8 Ao] B 5 USe
Ak
S, = B SIS0l Aeke Betde] 15| st

s 2 4= e

oflt

o9
E
o

1# {
(2
_E_IL
Ju
o
s
s}
g
;O
£
Hed
By
ih)

el

el HEA Skl =¥ Bela AT 22 U
olo]l HHE uiuf ARgo] ofmP=AIE EISte] eI vt 1<)
S5 ofsfok ] qlek. o} Sl ¥ A eul Hwsle} Haky
B 2ol FR3 UL T 4 9 Wio] BSH e 4= Qe
Ut BEPAT 4P SHelA shstn st gt 371w
255} 430 34 209 0 FAWA} AT Holdz Hofsile



Escaping Uncertainty: Elementary Students’ Emotional-Cognitive Rebuttals in the Argumentation of “Why Did the Kidney Beans not Germinate?”
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