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The purpose of this study is to investigate the impact of argument-based modeling strategy using scientific
writing on student's modeling ability. For this study, 66 students (three classes) from the 7th grade were
selected and of these, 43 students (two classes) were assigned to two experimental groups while the
other 23 students (one class) were assigned to comparative group. In the experimental groups, one group
(22 students) was Argument-based multimodal Representation and Modeling (AbRM), and the other group
(21 students) was Argument-based Modeling (AbM). Modeling ability consisted of identifying the

Keywords: problem, structuring of scientific concepts, adequacy of claim and evidence and index of multimodal
model, representation. As for the modeling ability, AbRM group scored significantly higher than the other groups,
modeling, AbM group was significantly higher than comparative group. The four sub-elements of modeling ability
Argument-based Modeling in the AbRM group was significantly higher than the other groups statistically and AbM group scored
(AbM), significantly higher than comparative group. From these results, the argument-based modeling strategy
multimodal representation, using scientific writing was effective on students' modeling ability. Students organized or expressed the
writing, model and evaluated or modified it through the process of argument-based modeling using scientific
argumentation writing and the exchange of opinions with others by scientific language as argument and writing.
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The Impact of the Argument-based Modeling Strategy using Scientific Writing implemented in Middle School Science

Table 1. Topic of program for application of Argument-based
modeling strategy

Topic Concept Stage  Period
- Temperature " i,
- The definiti f t R« t
. Effect of volume on e de' nition of temperature ccognition 5
. - Expansion process
temperature of object
. - Difference between molecular motion
- Indicate the temperature
on molecule, molecular models and
through the molecular
. temperature
motion . . .
. . - The cases of conduction, convection, Interpretation
- Conduction, convection .. 6hrs
. radiation process
and radiation » . .
. - Definition and comparison of specific
- The heat capacity and .
. heat as property of subject, heat
specific heat . .
capacity and calorimetry
- The definition of heat
- Temperature and heat - Temperature difference and the heat Application 6hrs
transfer transfer process
- Thermal equilibrium
- Molecular motion - Diffusion or evaporation as evidence .
. Recognition
- Force as molecular of molecular motion 2hrs
. . process
motion of gas, pressure - Molecular motion of gas and pressure
- Boyle's law
- Effect of pressure on - Variation of pressure of gas and  Interpretation 3hrs
volume of gas molecular arrangement and motion  process
due to temperature changes
- Charles' law
- Effect of temperature - Variation of volume of gas and ~ Application )
on volume of gas molecular arrangement and motion  process

due to temperature changes
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Table 2. Results of normality test

Table 4. Analysis of pre-modeling ability

Understanding of science . .
Academic achievement

Group N concepts

Statistic ~ df P Statistic ~ df D
Comparative 3 970 23 0068 0960 23  0.469
group
ADRM ) 0924 22 0093 0948 22 0287
group
ADME o 0058 21 0481 0957 21 0451
group

P05 BAHOE fofulat Hol ¢l

Table 3. Results of homogeneity test

Experimental groups Comparative
AbRM group AbM group group t 4
M SD M SD M SD

Understanding
of science  4.09 237 333 227 317 242 0581 0.609
concepts
Academic o) o 511 2271 384 2109 551 0525 0.666

achievement
P05 BAHCR foulgt Ao 9L
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o] 005K} Ao AF ExE o|&crka g 2> QJriTable 2).
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3. A R 53 24 7t
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(Table 4).

o] SPYES] mels) el

R FE=

Experimental groups
AbRM group AbM group
M SD M

Comparative
group t P
SO M SD

Identification ) 0 ¢ 248 060 170 130 2.684 0.052
of the problem

Structuring of
scientific ~ 2.18 1.10 2.81 125 257 1.78 2.300 0.083

concepts
Sub-
Adequacy of
elements K
claim and  1.18 132 1.71 145 174 1.60 2.720 0.050
evidence
Index of

multimodal  2.68 194 233 231 239 190 0.157 0.925
representation

Integrated modeling
level

P05 EAHOR Golujd Fo] gLe.

082 1.00 1.05 1.02 0.87 1.01 1801 0.153

Table 5. Analysis of post-modeling ability

Experimental groups Comparative
AbRM group AbM group group F
M SD M SD M SD

Identification of

727 330 6.19 316 417 217 56.82%
the problem

Structuring of
scientific 7.00 229 595 248 243 1.65 138.26*

concepts
Sub-
clements Adequacy of
claim and 791 177 643 273 348 137 339.27*
evidence
Index of

multimodal ~ 7.55 239 749 0.54 122 189 754.34*%
representation

Integrated modeling

491  1.19 352 1.89 1.65 098 236.42*
level

*p<.05.
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The Impact of the Argument-based Modeling Strategy using Scientific Writing implemented in Middle School Science

Table 6. Effect-size of post-modeling ability

Experimental groups Comparative
AbRM group AbM group group
Cohen's d scale Cohen's d scale Cohen's d scale
Identification of
the problem

260  large 197  large 138  large

Structuring of
scientific 284  large 1.68  large  -0.08 X
concepts
Adequacy of
claim and 434
evidence
Index of
multimodal 242 large 028
representation

Sub-

lement
elements large 226  large 1.17  large

small  -0.53 X

me-

Integrated modeling level 3.74  large  1.70 large  0.78 dium

Table 7. Scheffe post hoc analysis of post-modeling ability
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