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The purpose of this study is to explore how the flow of discourse move and their reasoning process
in dialogic argumentation during group modeling on excretion. Five groups of three to four students
in the second grade of a middle school participated in the modeling practice of a Gifted Center. Analysis
was conducted on argumentation during the modeling activity in which students should explain how
the waste product (ammonia) leaves the body. It was found that there was a sequential argumentative
process-tentative consensus, solving the uncertainty, and consensus. There were several discourse moves
- ‘claim’ and ‘counterclaim’ in the stage of tentative consensus, ‘query’ and ‘clarification of meaning’
in the stage of solving the uncertainty, and ‘change of claim’ in the stage of consensus. Students
participated in the dialogic argumentation by constructing argument collaboratively for reaching a
consensus. Critical questioning in the stage of solving the uncertainty and reasoning in the stage of
consensus were the impact factors of dialogic argumentation. By answering the critical questions, students
changed their claims or suggested new claims by defending or rebutting previous claims. Students justified
group claims with diverse argumentation scheme and scientific reasoning to reach a group consensus.
These findings have implication for science educators who want to adopt dialogic argumentation in science
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Exploring Secondary Students’ Dialogic Argumentation Regarding Excretion via Collaborative Modeling
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Figure 1. Worksheet of the first modeling activity
in the first lesson
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Table 1. Framework for discourse move

Discourse move Description
Claim An assertion that answer the scientific question
Counterclaim An assertion that is different from the prior claim
Reasoning A comment that justify his’/her own claim or rebut others’ claim/reasoning
Query A comment that asks for clarification of an earlier comment

Clarification of meaning

A comment that clarify the meaning of a statement in response to a query

Change of claim

A comment that change his/her previous claim

Table 2. Framework for argumentation scheme (Adopted from Walton(1996), & Kim, Anthony, & Blades(2014))

Argumentation scheme Description

Sign A claim or reference by a student implies another or previous claim.

Data-based Position to know Information that arises from personal experience is contributed as true and relevant.
.. Members of the discussion group overtly or implicitly accept a notion as a socially and culturally embedded
Popular opinion .
norm and practice.

Bias Students brought statements with skepticism and doubt on credibility of other’s information or standpoints.

Reasoning . . . . . . . . .
based Commitment Repeating or rephrasing the same position to maintain a commitment to a particular idea or action.
Correlation A causal connection between two events or positions is explicitly made.
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Reasoning source

Description

Given information

Referred to information given by teacher or worksheet

Personal experience

Justified the claim based on his/her personal experience

Scientific-within task

Elaborated a particular piece of scientific knowledge directly related to the claim

Scientific-beyond task

Reasoned with scientific knowledge addressing the phenomenon related to the claim
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Table 4. Analysis of group argumentation with framework for discourse move, argumentation scheme, and reasoning source

Discourse move

Line Speaker Transcript (Argumentation scheme-
Reasoning source)
1 Ao Al Algel o7 % ] ol S Azelex] xuE RolE .
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Table 5. Description of Group answer, Group model, and Group agreement

Group Group 1

Group 2

Group 5 Group 3

Group Answer Feces/urine

Urine

In the body, waste products are
generated from the chicken
ingested through cell respiration.

In the body, waste products In the body, waste products
are generated from the chicken are generated from the chicken

In the body, waste products
come out combining with

Group model . ingested through cell ingested through cell ..
The solids come out as feces, and .. .. water to make urine in the
. . respiration and come out as respiration and come out as .
the liquid comes out as urine urine through the kidneys urine kidneys.
through the kidneys. ys- ’
Agreement Consensus Tentative consensus
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Tentative Solving the G del

Consensus uncertainty roup mode
Claim Query & clarification of meaning In the body, waste products
3B: Urine s

Group 3

3C: Dothe feces go through the kidney?

3A: What's the difference between feces and dregs?

* come out combining with
water to make urine in the
kidneys.

Figure 2. Group 3’s argumentative process

omlE ookl FAsksiet olFA thE Algre] 3ol thsiAl A
= okl Yoke 22 sidsky] 9A Uit 32 sHEe
2T RS sk mRR|EE dAolA] A o= 3BO] o
FostAY #919] S Wi ® ANSHAl= Itk sHAYE 220
OAS ANEE 3B gt 2o theff e skaL T1of| thet wh
siA e o 3Bo] oUS 4 R et o)
MRS The AlRfe] teilol HIRE 02 Fojak M
3-8 71 tH(Nielson, 2013; Nussbaum & Edwards, 2011). w2}A]
o] TR 24 % she] 2o Felske wAL LA
orokont, B s Ast | TAlolA] Tk ARke] =wof i3]
= o thE AR =) vl o ® st
AE vRAsFithE SHollA thald] =HEkse] U

.q

b 2o
i

W

Ir

5
il
r

N oo
oX fd
_?L
e St
4>
pac
o

%
T2
Moo K

U BAE elo] e 1y

AR 2] Tl GolA 30} e, 1, 2, SEoA g
% 2kl 270 o)) Thast o] Uehde. 320] wEHE By
oA Lhettel A felsh), B4 sk B oo Al
ThE F4R2 7P QUOIR SPEe] X110 FS Hlpo] At
T4 7t of7o] WX H els] WA HolFlck. olok
re gie] =R WAolA Lhehhe Bt o5t 2% A

o
I

N

m
e

flo

e Figure 30f A8

A ek dACAE F46H7(Claim) @} Riti7)st7]
(Counterclaim)7} YEFTE 13204t 343 < @& 3740,
20| S obd 2V} F olek= 27 o] YA,
SZoME iR R o 0 ] 271R] o] UEkkt
ok A qolsy| dAlA TS ot = 222 el
2k o] %, Ao =rHolL 219 ol A Bt - Hest
Al E2U7] flsiA Hesial "oke 2244 sash ] BAE vet
stk S s sty | dAolAle B Ui-gell sl Esh]
(Query)%} 2Ju| H&3] 3}7](Clarification of meaning)2] &3} o]F-0]
tehde o BAlIAE B F4E sk Aol AR sl
ok 48 Sl B €L PAsLL Rele] 2EelN TR A
o sEsteln stk Aol SRS Mgl
(Counterclaim) 3} =47 3}7](Change of claim)®] &3} o]5-2 H
oA SIS ApAlo] 7HIE SJEe asehi B UIg-S B4
SFRA A1) FS A A 8e] 2t T2 <AS Al
7% 3k

=HEE ol 8], AR 78t Z1of tigh wofofl o
off ol Al718E7], A2o) gt Z1of| gk Wojof tisf B7tst],
Tde 785719 ARl 4719 e} EARttKBerland &
MNeill, 2010). AHA1S] Z4-2 B3] Zg5te st ofje} o
AltEolA AFAle) o] off Bl st Apile] ot

Tentative Solving the c
. onsensus
Consensus uncertainty Group model
Claim Query & Counterclaim Inthe body, waste products
1C: feces clarification of 1A: Feces/urine are generated from the
meaning chicken ingested through

Counterclaim
Group 1 | 1p: Urine 1A:1s there ammonia
in the chicken?

Change of claim 1C: What's the waste

Change of claim cell respiration. The solids
1C: Feces/urine [ come out as feces, and the
liquid comes out as urine
through the kidneys.

1A:Urine products?

Claim 1 Que:r.y &_ Claim . Inthe body, waste products

2C: Except feces clarification of 2B/2C: Urine are generated from the
Group 2 Claim 2 meaning - chicken i.nge.sted through

alm. 2A: What's the cell respllratlon and come
2A: Urine difference between out as urine through the
feces and urine? kidneys.

Claim Que:r.y &_ Coun‘lferclalm Inthe body, waste products

5A: Feces clarification of 5B: Urine are generated from the
Group 5 meaning -' chicken ingested through

Counterclaim

. 5A:How’s the waste
5B/5D: Feces/urine

generated?

Change of claim
5A/5D: Urine

cell respiration and come
out as urine.

Figure 3. Consensus Groups’ argumentative process
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Table 6. Group 2’s argumentative process - Solving the uncertainty

Line Speaker Transcript Discourse move
1 2C o714 Wok= A(ZF)o ] S5 T o Uee Al obet Ao A& REE Claim & Reasoning
che] BHE AolU7} BE ofd 4 gLl kAol thel oR= o] ol
2 2A A HH%E Aoy 7t OP‘HP el wol QIAA? 2| Aol sl Y& Claim & Reasoning
2ol BAWYoL ofot 9FOR oA ]
3 2C A3 A o ok =y ES o7 gl Reasoning
4 2A U7t Fol 2Fo] ofFA AelHe] Qletl? Query
5 2C Z0 4515 Al U Yok A, 22 Clarification of meaning
6 2A A7 4235 A7 =L
7 2C 20 2F8 A|EZA] UAE WEo] W uf LHEL W= Aol A Clarification of meaning
w130 ofe
8 2A Q2 A3} ofjop
9 2C 43} opd A ol
10 2A of 92k 4k S o} o o] AF A%S Sh1 9ozt ool Claim & Reasoning
2Fo] opd7t
1 2B a8Urt 9=, gZo]ok Claim
12 2C Ao A HES deUA eFog et Claim
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Table 7. Group 3’s argumentative process - Solving the uncertainty

Line Speaker Transcript Discourse move
1 3B FTEo| o keHlE ASTh oL Claim & Reasoning
Ei H Tl AR kHlEo] =ol FAHAA eFoR o= AolAAlL
2 3A " A ok

3C ()= off ¢F Solel?

4 B SR Hok A qUOR et A2 a9 gie
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Table 8. Group 5's argumentative process - Solving the uncertainty

Line Speaker Transcript Discourse move
1 5A Eoz 1}ox] oke Claim

2 D 2 22 teolAA] e A ook Counterclaim

3 5B O A Zof a8 e 2o F e VHA|--Hekal FA)? L A] Reasoning

ol AAE A7 = FLE Y2tk

4 5A =t o] kHEe] UAE TEHA A7l AeloR Query
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12 5A tfgo] ® sielzp Query
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i S ke ol FYA o R Hofsles silon, A= Azsct FolE ofF 37 2= vt HHlo] =iEE S
2e) 2AS ohasE wojto] ol 4T F 12 ol Sol WA Holsh/| wAel
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R A 8 KR 4 sl Bl AR of
Apalo] ATERE FARS A51] Sls) et el st
2 2 Al geebt a8 % spold 45
e Sy THHE SISS Bafe) 2] F4 WS
ST 2AE o]} o] 2ol we] SIS 37 7] Astel
FE 7 AR chofsi siom, el Aol A% SRS
Sl A5 ZARCH TP ALle] AT RS I AR EAHS

)

Nt

ﬂ.]O

i

Figure 4% 1260] 23 gHofsl7] wAlolq ekt w8t o],

o] Ags RS, RS T AR BAE A T 710
4 FA0R ekl loltk 12 SHISS Al S & 4
Rl BEHAISH ARl el UEe] A4S 7T Tl S

AABFALE 1AQ} 1CE ‘o’ 23RS, 1B} ID: <92 ﬂz%*%
59| 23} I AABIAIL 1A7F AZe] 3l T8 §
Aoz A ol HAo] ettt

2}80] 1C7} tiHolelar 235191 o)of| 1A} 1IC7} 3RS 1
Bl 229 B9k 1AL ‘UL Re 0Fo @ tholy), 7
B}A]‘— Zo| opth ekl 8l 1CE ‘TiAlE AL 0FOR l%ﬁbﬂ

M e

Oll

A= A2 o R 2o} ekl AAJskgit) o] & tﬂ-/\ﬂ'l EXCR]
W <okl 9l Z(position to know) AYTIE FHPoH, 22

3t AF7 E4J= 7lele] 3 (personal experience)ollA] L Zlo]c},
1A} 1C9] =Ho U] 5L M54 B3lgith sIELS

the body as urine, but the chicken is
not something to drink.

(position to know — with personal
experience)

1C: The things we drink come out of
the body as urine, and the things we
chew come out of the body as feces.
(position to know — with personal
experience )

1D: As there is water in chicken, the waste products come
out of the body as urine.{correlation-with scientific within

Claim Counterclaim

1C: Feces

Reasoning task)

1A: The things we drink come out of i
Reasoning

1B: The things we chew can have some water.

(position to know-with personal experience)

1D: As the things we chew can have some water, they can
melt in the body. (correlation-with scientific within task)

Change of claim

1A: Feces is the correct answer based on common sense, but
‘urine’ is correct because of what we learned about this
subject. (bias-with information)

Figure 4. Group 1's argumentative process -
Tentative consensus
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Counterclaim
1A: Feces/urine

Reasoning
(position to know-with popular opinion)

Change of claim
1C: Feces/urine

Reasoning

(correlation - with scientific beyond task)
(position to know-with personal experience)
(Sign - with scientific beyond task)

(Sign - with personal experience)

1B: It is contrary to common sense that the chicken ingested disappear in our cells.

1C: Aschicken has protein, the water will be left over after the proteinis absorbed.

1D: People urinate frequently, but they may not evacuate their bowels every day.

1D: As it is harmful for waste products to accumulate in the body, people urinate frequently.

1D: If we evacuate our bowels, all of the chicken does not appear in the feces.

1C: Water and nutrients are absorbed in the small intestine and water in the large intestine. This water goes

out of the body through the kidney.(Sign - with scientific beyond task)
1B/1C/1D: The waste without water leaves the body in the form of feces.(Sign - with scientific beyond task)

Figure 5. Group 1's argumentative process-Consensus
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