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An Analysis of Elementary Science-gifted Students’ Argumentation
during Small Group Science Inquiry using Concept Cartoon

Choi, Gwon Yong * Yoon, Hye-Gyoung*
(Mang-sang Elementary School) - (Chuncheon National University of Education)"

ABSTRACT

Students' argumentation during science inquiry should be regarded important as it could help students to make
meaningful connections between theories and experiments and to make scientific claims based on evidences. In
this study, elementary science-gifted students' argumentation during small group inquiry was analyzed according
to inquiry process. There were three stages of argumentation during students' inquiry. The first argumentation
was to predict what would happen(Prediction stage). In this stage, the scientific problem was presented by
concept cartoon as a way to start and to facilitate students' argumentation. The second argumentation was to
design an experiment to solve the problem(Planning stage) and the third was to interpret the result of
experiment(Interpretation stage). The discourse move, level of grounds and their relationship were analyzed to
find the characteristics of argumentation during science inquiry. In terms of discourse move, ‘Asking for opinion’
was the most frequent whereas ‘Claim’ or ‘Rebuttal’ were rare. Students tended to listen to or ask others' opinion
rather than provide their own claims or critics on others' opinion. ‘Rebuttal’ was shown a few times only during
prediction and planning stage. There was no single ‘Rebuttal’ during interpretation stage. Students tended to
easily accept or agree other student's interpretation of data instead of arguing their own ideas. In terms of level
of grounds, students mostly provided their ideas without any attempt to justify their position. Especially during
planning stage, students tended to suggest or decide ways of measuring or controlling variables without any
grounds. They used evidences only a few times during prediction stage. In terms of relation between discourse
move and level of grounds, students provided grounds most frequently when they dispute others' claims. The
level of grounds were higher when they advocate or clarify their own or others’ ideas than when they claim
their ideas. The result of this study showed that the quality of elementary science-gifted students' argumentation
during science inquiry was undesirable in many ways. Implications for scaffolding and facilitating argumentation
during science inquiry were discussed.

Key words : argumentation, science inquiry, science-gifted students
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Fig. 1. Concept cartoon used to present science inquiry problem
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’ Preparation (Teacher remind students of class rules) ‘

d

’ Present concept cartoon (Topic: Temperature change of ice-water) ‘

-

’ Individual writing: which one they agree to or disagree to ‘

-

’ Changing seats to make groups ‘

-

’ Small group argumentation 1 (Prediction stage) ‘

-

’ Individual writing: what to do to test their own ideas ‘

-

’ Small group argumentation 2 (Planning stage) ‘

-

’ Doing inquiry, record the results ‘

-

’ Individual writing: what the results mean ‘

-

’ Small group argumentation 3 (Interpretation stage) ‘

L

’ Clean

Fig. 2. Overview of inquiry process

9 sold 2eE FAY
2o} Blsel WA G 7
32 AZAA oln] Fgol
Ay3ro] ANE L, AL AT
A3 oA Fet Lol
de] sl Ak SAEL Bed &
SV gl ALY 2
gt o 9a, 1 Lwst g
A FeAd A 49 A4e] g
A wge] Folal Lekith, ez
A greth o 2ol westE o % ahd
ol s=ab] A5k 23, ANE B o

2,

flo do
il

lo,

zo mi Il
flr & e

o
2, do
L

ﬂHU O}im
=2

S,
>
dlo
2,
o

HU 2

il
rfo

2o

d ££ -
& oo & u
J
o=

e (@ R o e o

B

ém{ni
lo,

do rQ o

B
oZi
E
rlr
m
rlo
ox
ol
o
o r
i
ol
N
Ho
_(?L -
Lo
D)
oy idodo ot orr ol &

2
e

i
1

o

ol

=

)
B
u

i

%

m —
e A

99 o] FHe) 9g el B LEE £
bl "ok A wsel AN AR 9
AEe oldl A4e BT P Aueta UA

;& 3o

onz Jgst egow
WA Sl Bt 47 =3 EE
S AL @ polnk AEe z%—
A LT e BA
7 o] o]Ed}= ,\}Nﬂr o
£, 0R, BAE vk AL
Agol #ol A Bo| &
so Wehe A, A%
srelsint. A, &

Q7oA o] 24
etk meh] B Ao
5] o|u] vle A3}
59 ANont 47 B

At & 5 v

Hm
)
rr
mh %
2
oL 2

!
flo o
to 8K

rlo

o
olfl 1
ol

o S
o

uj
55
o

Ulo

RS M j_ X
m1>

©
o
20
o
i

20 Hode b o 2% ob g

i

e 10 e e
&
o
oy
EY

o
M
=,
o,
k)

M L oox

_lﬁ_l?hé—lﬂlé>i

r2 oz rr

l

L

=
=
i—a
o

AN
2 r

fr ™
ot
-

rg
o
N
_0|L
B
=

e
N
2
i
Ho
!
2

m N
P

Hu

e b
oA
pL
Hr
1z
oz

T

-
(et
offt
o
_\;_I‘
ox,
ey
>
o
—
o I
B
rr
td

Jfp
ol
oft
>
o
Jir

Lo
o
T
£
o
-1
oft

oftt o
_\3
(i
ol

ffl

lo

N
td
o

o
ol
Ol
£

[o fu
)
U
i}

N o

i it
i
o

N,

ofit oft Ob L N ¢

3R
&

I L

we O ofo mX

o 10;,:141
2 o
_O|L

e

o

to ¥2 1o K1 ok
o

D)
i
=
PN
_0|L
=) ko to o
ot Ny
H -
ol
Ol
2

|
r>~l
>,
_\ﬂ
_>‘~I_‘
FFU
Q
)
%

and Sampson(2008)<] ?ﬂ-‘#-g 7]2: o}oﬁ

v S
715 24 g A8 Clark and Sampson
(2008)2 oJEte] =5EF BAEEC] =5gEd
A guheA] e B3a ofol

A Bl A B 2

oA ol FAAE HE £ZBES FHe)] 9
@ 5 AT o5 $4 w3EE WA
S9 WE WHE T, TE TP, TP M
ap, <2Ad B wup, T thak wap, g
o e A, ALy, ulo] the R, o
v B, PolAe] 22, A 5 1A £
o el 2EY FA, 74 wae 24 5
FS 4WAR el BH3T a8l 7



HTED Y USE S35 AT A8} HTESHM LIE XS

.
%

B AFE Clark and Sampson(2008)2] A&
A5 Tt S| st l"z‘jﬁ]r A=
2 283193 D}j—oloLﬂa—J H & &
173l ER ok H”OV] el 7H
aE Aol7l o}xl‘ﬂ Toulmm(1958)4 TS 7
Eo| FlEMol E2 AAEAUY Osbome et al
(2004)91 A5 Hlgt tistA =S A

JAH A7) el a2 A

41
oo
, O,
rE

22 At oEle
® oheh, B7el Bho] Ad #5elT e A
& oh}7] wEolth

B9 A Eg Fol7] 9o ATA T Aol
EPH08 ARE BAAYh 4 A AR
; Eal oni;ﬂ %%g] ‘T‘xﬂﬂ' H]’llqt llﬂ“‘?”’é‘ 77%
obhe} MRS dTiE BelZ FRaG o
g 59 S50 Be| ol el st L
24 A7l g oo 2 SAl7E vk = A

J-°.'-'
02
=
I
=
uin
1o
Tl
o
ot
off
A
iz
ﬂ
[l
()
o
Qn
0
—
—
o

RE NE e dFiEz TRAL F 244
7R AP 2EE Pra, AR BAA e R
e 38 Sol 2Padh BeoE T Aol
274 BYdon 33 49% 24 $EE 24
WA 24 Eo] AR, ATYNN 238 o)
e, Aasteeh QA BY F oS Bkl 2
HES ugksha, 229 B3t {334 2A F2
oulg Haseth olsh 2o $YE FHES
I 24 23 B4 AN A%, F A
QA= gsugdeh. DA B el Al
=98 Folel 43 elagnt

1) U3l {8 &M

2 ATl Wt 32 3A 1272 YR
THTable 1). ‘Zﬂ(aaim)’—a— =585l oJoA=
shute] o g A= oA ofd & 4 Aot 4
I, Ag i 5 B-hEAM Aoz ArlE F
A& D3t} th 2 F3H(Counter-claim)’ 2 A] A
719 43 2R o] F4E —ﬂﬁo}ﬂﬂr s

sl Hohes 3 ”°ﬂ g o2 =
S AFse FHo|t Al g &

mlo it
mg ol
4z 1%

g R
o) F

Table 1. Coding scheme for the discourse move (Revised from Clark & Sampson (2008))

Discourse move

Meaning

A. Claim
methods etc.

B. Counter-claim

The seed claim (an assertion suggested firstly) about the cause of the phenomena or the experiment

An assertion that is different from the seed claim. This is not to attack previous idea, rather it offers

different idea or new interpretation of the phenomena.

C. Change of claim
D. Rebuttal against thesis

Students change their original claim.

A simple attack or disagreement with other's comment (claim or rebuttal) that does not attack the grounds.

e.g.) | disagree the idea that the temperature will decrease.

E. Rebuttal against grounds
justify their comment.

An attack or disagreement with the grounds (evidence, explanation) used by other students to support or

F. Clarification in response to  Comments that are used to strengthen a position in response to a rebuttal made by other student.

rebuttal
G. Support

A statement used to support the truth or accuracy of the previous claim or rebuttal. This includes voice

agreement, suggestion of additional grounds and rewording the previous comment.

H. Query about meaning
1. Clarification of meaning

J. Organization

A comment that question the meaning of an earlier comment.
A comment to clarify the meaning of a statement in response to a query.

A comment asking participation, feedback or change the ways of talking or organizational aspects.

e.g.) Do we all agree? Then let's talk about equipment.

K. Asking explanation
L. Off-task

Comments that are not about topic

A statement asking explanation about the claim or rebuttal to know other's unexposed ideas.

* Discourse moves were categorized into four for further analysis. A, B, C were categorized as ‘Claim’. D, E as ‘Rebuttal’, F, G, I as

‘Elaboration’, H, J, K as ‘Asking opinion’.
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Grounds level

Meaning

Level 1. No grounds
Level 2. Explanation only

Level 3. Using evidence

The comment does not include any attempt to justify the position.
The comment provides plausible explanation without citing data or a source of information.

The comment refer to more than one source of information (personal experience, lab activity, empirical data,

another person or reference book, example situation)
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Table 3. Number of comments and time of three stage

argumentation
Stage Number of comments Time
Prediction stage 114 About 12 min.
Planning stage 173 About 19 min.
Interpretation stage 42 About 3 min.
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Table 4. Number of comments and percentage in terms of discourse move

Prediction stage Planning stage

Interpretation stage

Discourse move No. of Percentage No. of Percentage No. of Percentage
comments (%) comments (%) comments (%)
A. Claim 2 1.8 16 9.2 7 16.7
B. Counter-claim 4 35 15 8.7 3 7.1
C. Change of claim 3 2.6 5 2.9 0 0.0
D. Rebuttal against thesis 8 7.0 6 35 0 0.0
E. Rebuttal against grounds 0 0.0 0 0.0 0 0.0
F. Clarification in response to rebuttal 0 0.0 1 0.6 0 0.0
G. Support 13 114 17 9.8 7 16.7
H. Query about meaning 2 1.8 20 11.6 0 0.0
1. Clarification of meaning 2 1.8 12 6.9 0 0.0
J. Organization 24 21.1 37 214 2 4.8
K. Asking explanation 8 7.0 13 7.5 7 16.7
L. Off-task 48 42.1 31 17.9 16 38.1
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Fig. 3. Percentage of comments in terms of discourse move (except off-task)
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