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Elementary Students' Modification of Their Scientific Explanations
based on the Evidences in Water Rising in Burning Candle Inquiry

Lim, Heejun

(Gyeongin National University of Education)

ABSTRACT

The purpose of this study was to explore the characteristics of elementary science gifted students’ modification

of scientific explanations based on evidences. For this study, sixteen 6™ elementary students were participated.

The subjects of this study were enrolled in the program for the science gifted. Students were asked to generate

initial hypotheses before experiment, and to modify and revise their scientific explanations based on the
experiments about water rising in burning candle(s). All the processes of small group discussion during the
inquiry were audio-recorded. Students” modification of their scientific explanations were appeared in three types:
1) appropriate connections among evidences, reasoning, and claims, 2) disconnections among evidences, reasoning,

and claims and/or use of inappropriate reasoning, 3) scientific explanations without their own understanding.

Other problems that students encountered in the processes of modification of their explanations were also

discussed.
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Initial Hypotheses

+ When we cover a inverted glass
on a burning candle, What happen
and Why?

Fig. 1. Inquiry task and processes

+ Observe and Explain =
Revise Hypothesis & Develop
Scientific Explantions
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= What happen and why when we
cover a inverted glass on two
burning candle? How different
with using one burning candle?
= Revise Hypothesis Develop
T Scientific Explantions
Whole class
discussion 1
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H The candle goes off, and the water drops. As the candle burns, carbon dioxide is produced. The volume of the [T
0 produced carbon dioxide makes the water drop.
________________ X
Water rises. ' —> . . .
‘ aier ses h Burning candle W | Depletion of oxygen in burning candle |4
! consumes oxygen. It i makes the pressure lowered. It makes the
The water rises as the water | makes the pressure | water rise.
outside of the beaker decreases, -} down. !
vice versa. e e
Expl T 1
] ) 1 i When candle is burning, the temperature is
With the buming candle, the |1 As the temperature +—p» | high, and the volume is big. When the Revised
water does not rise. When the | increases, the volumei candle goes off, the temperature is lowered,
candle goes off, the water rises | | expands. ! the volume decreases, the water rise.
at last. i :
WD Depletion of oxygen Production of carbon dioxide Expansion/contraction of gas
volume
With two candles, the water rises | i
: 1
higher. iAs the temperature is | Elaborated
' higher, the volume 5\5 High temperature of burning candle makes
Exp2 With the burning candle, the i expands more. 1 the volume expanfi. Wh;n the candle goes
water does not rise. When the [ _______________J off, the water rises with the decreased
candle goes off, the water rises volume.
at last.
Fig. 2. Jinyoung's modification of his scientific explanations
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Hp Flame will be gone due to the closed vessel, and the water will be warmed due to the burning candle.
‘ Water rises. H ! » | Because burning candle needs oxygen, it
- - ! Burning candle :/V pulls the water. It’s because the water has
‘ The beaker is getting warm. ‘ | consumes oxygen. :/V air in it.
1 1
1 1
L e — 1
With flame water rises. With no /
flame water stays.
Expl The flame in small beaker goes
out faster than larger beaker.
With the burning candle, the
water does not rise. When the === » | Flame hinder the water rise.
candle goes off, the water rises R
at last.
WD Depletion of oxygen Production of carbon dioxide Expansion/contraction of gas Revised
volume
T
* T
__________ Zam—
I
. . 1
Wlth two candles, the water rises [ 2, . +— | High temperature of burning candle makes
higher. ! As the temperature is |
. i the volume expand. When the candle goes
| higher, the volume . .
Exp2 1 1 off, the water rises with the decreased
| expands more. |
! ! volume.
e
Fig. 3. Eunji's modification of her scientific explanations
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H, Since the burning candle is hot, water evaporates. The candle goes off from the oxygen and hydrogen from
! the water vapor.
. v T T ! >
‘ Water riscs. H i/v The water does not rise when the carbon
i Not sure but due to g dioxide is being produced. When the
With the burning candle, the ! water vapor??? 1 candle goes off, water thinks ‘this the
Expl water does not rise. When the e time’ and it rises suddenly.
candle goes off, the water rises /
at last.
WD Depletion of oxygen Production of carbon dioxide Expansion/contraction of gas
volume
With dles. th :F _______________ i ] Maintained
) it SV(})l :an es, the water L Not sure but due to : > The .burmng candle produces carbon
Exp2 SCS mgher. | carbon dioxide??? 1 d.10x1de from oxygen. It makes the water
! 1 rise.
s

Fig. 4. Minho's modification of his scientific explanations
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Hy Flame will be gone due to the closed vessel, and the water evaporates.
. | _
‘ Water rises. R 1[/; '
| ) ! Flame eats air. Water fills the space.
. . . 1\ Burning candle :/V
With flame water rise. With no | I consumes. air
flame water stay. ! ’ i
The flame in small beaker go out
Expl first than larger beaker.
With the burning candle, the
water does not rise. When the
candle goes off, the water rises
at last.
WD Depletion of oxygen Production of carbon dioxide Expansion/contraction of gas
volume
Revised
With two candles, the water rises Water rises since carbon dioxide is
higher. " produced. I
Exp2 . Revised
Explanation of a member of p- | Water rises since the volume of gas |
her group expands and contracts.

Fig. 5. Jisook's modification of her scientific explanations
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