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ABSTRACT

The purpose of this study is to analyze the characteristics of elementary school students'
modeling process and obtain implications for modeling learning in elementary school
students. The task is a mystery tube, one of the black box activities. The internal structure of
the mystery tube composed by the participants viewed as a model and conducted a study
on the modeling process for elementary school students. The ‘model determination process’
was defined as the process of determining whether the model generated by participant
is appropriate to explain the phenomenon. 22 6th graders of elementary school were
deliberately sampled, and the same task was carried out once to four times per participant.
There are a total of five characteristics of the model determination process obtained through
data analysis: ‘Determine the model at a superficial level’, ‘Determine the model that
generated the mechanism to account for the whole phenomenon’, ‘Determine the model
that generated the mechanism to account for the whole phenomenon’, ‘After verifying the
mechanism through model externalization, the model is determined’, and ‘After integrating
models including different mechanisms, the model is determined’. The conclusion is, first,
in order to learn practical modeling by elementary school students, the input of tasks
that fit the level of individual learners and proper scaffolding are required. Second, it was
determined that elementary school students can also use the model as a cognitive tool.
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Introduction
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Methods

Participants
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e

Exterior Interior

Fig. 1. The exterior and interior of the mystery tube
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Data Collection
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Fig. 2. Tower Task in Hanoi with Various Colored Plates
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Table 1. Each study participant's task performance session

Gender Study Participant Co@e Gender Study Participant Co.de
-Task performance session -Task performance session
S1-1 G3-1
Male S12 Female 32
Female S2-1 Female G4-1
S3-1
Female S32 Female G5-1
S4-1
S4-2 ae-l
Female S4.3 Female
S4-4 G6-2
S5-1 G7-1
Female 5.2 Male G2
S6-1
Female S6-2 Female G8-1
S6-3
-1
Male :; ) Female G9-1
Female S8-1 Male G10-1
S9-1 Gl11-1
Female S9-2 Male Gl1-2
S9-3 G11-3
1-1
Female g 12 Female Gl12-1
G2-1
Mal Mal 13-1
ale G2 ale G13
Data Analysis
22791 242 BA Aol AT Folxtel U] 44 FUN, 1A W FIN, A7 Folxko] 1) 4
A2 EYeloich. 53] T4 44 F S UE ALY L5 DA AR T Y] 23 1 x}ﬁ—a—
E3stol Hestolck. o) 8134 W A AR S F7bhltk £E AR BUE o Fig D The
3} 7,
shatel 45 e RVP
0w [(28 2ap1-8 23 2@ i:‘i ;3?;‘5;;;“ =
oo W 92 =] Uthe AE EeH
038 | (L XAH 2%) 4717k o 9 = Aloay o o7 ©3 Slo] QR Bai AE)
W oTA § UoW. oF TRE 0 %
HAIH? 2hn FUPAEL. e
EESACGE £2
BBl 2719 o)A Foig A ohuel
039 olel® ¢ $RYHH.. ol Folem ofE Folo® AT W
FEHANA o7 ¢ Folodt BUe B
£E. 2% As oA, 28D AxA %
£ 2 Tobd, BT cie 4% WP o
T T R R
00 PR3 S7ls FARC o 719 o
7IE BAHRL 972 gARD. B A F
ob8
Fig. 3. Example of an integrated frame of collected data
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Determine The Model at A Superficial Level
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After Verifying The Mechanism with Distorted Information, The Model is Determined
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Determine The Model that Generated The Mechanism to Account for The Whole Phenomenon
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Fig. 7. $4-3's External Model
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