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Analysis of Elementary School Students' Conception of Heat Phenomenon
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Abstract

The subjects of the study were 67 students in the fourth grade who did not learn the conception of

heat through the regular curriculum. The conception of heat insulation, heat transfer,
equilibrium were investigated through a questionnaire.

and thermal

The conceptual types of elementary students were influenced by everyday experience and various types
existed. While the conception of heat transfer in liquid - solid is high in conception understanding level,
the conception understanding level of thermal equilibrium is lowest. Correlation between the conceptions
showed that heat transfer in the solid was significantly correlated with the adiabatic and thermal

equilibrium concept.

It is expected that students will be able to extend the conception of heat in everyday life to a scientific
concept if the understanding of heat transfer in various situations is preceded by formal education.
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<Table 1> Understanding the Heat Phenomenon Question

Investigation
& Item Contents
contents
- Two ice cubes are in the warm room. What happens to two ice cubes over time when
Insulation one ice is left as it is, another is covered with cotton and then observed?

- Why did you think so? / How did you find out?

Heat transfer
in Solid-liquid

- After putting an iron rod in a beaker containing water, it was placed on an alcohol lamp
and heated. What is the temperature of the iron rod in the beaker?
- Why did you think so? / How did you find out?

Heat transfer

- What happens to the candle when you heat the middle of the silver plate with the alcohol
lamp after dropping several wafers on the silver plate?

in_solids - Why did you think so? / How did you find out?
- In the thermos bottle, I attached two kinds of the same kind of iron oxide film (100C
Thermal and 50C) with different temperature. What will happen to the temperature of the steel
equilibrium slab after a while?

- Why did you think so? / How did you find out?
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<Table 2> Question 2 X Question 1, 3, 4 Cross analysis

Question 1 (Insulation)

Question 3 (Movement of

Question 4 (thermal equilibrium)

Response heat) Response response
1 2 3 4 Total 1 2 3 4 5 Total 1 2 3 4 5 6 Total
1 7 3 3 0 13 4 2 5 1 1 13 1 4 2 4 1 1 13
Question 2 5 19 20+ 7 0 46 12 25 6 3 0 46 9 6 19 6 3 3 46
(Movement of
heat) Response 3 ;3 9 1 5 2 1 2 0 0 5 0 2 3 0 0 0 5
4 12 0 o0 3 1 1 o0 O 1 3 0 1 1 0 1 0 3
The whole total 28028 10 1 67 19 29 13 4 2 67 10 13 25 10 5 4 67
(* Scientific concept)
Q) =% =T 1, 4 LAY da & 19 &4 JidelA W B Fom A
DAY el olFel iE ¥ 3¢ JlEe ol Wl Hizthreba 11%e] Ad, 24 17|
2 99, d9del uE 47t $HEe WA B Fow A 9L dgo] W Hithetn
Aot A= <Table 3>7 2t 157 0] Adeatgitt. & 304 w7 3% A9
29 3014 18 0] gAY AMRAE FE RE o]l EA6 HEThen 9 ol
Y sethoeta SHe S 73 19 dd BE £ 18 9 gl 1] 3 Fe
ol 19 1] HOR A4 Ago] Wil wE  Ago] Bgo] withekw $H Stk S
thoeka grgo] Ry en, oW ®Y| Fow 3 2 §HY olfE sl Y Edolze W
A 0k Aol whe] methoekal 109o] A gor AWsta itk SEES wdel diEl
sholch gk w3 39 oW W] ALY Tl o] o]Fo] ohd EHe] SAde] 7INkek Agh
AAG FEFY mevheeta §Rd g mek AlE 7P A Sl Aow Az
<Table 3> Question 3 X Question 1, 4 Cross analysis
Question 1 (Insulation) Response Question 4 (thermal equilibrium) response
1 2 3 4 Total 1 2 3 4 5 6  Total
1 8 10 1 0 19 4 5 7 2 1 0 19
i 2 11 15% 3 0 29 5 3 9 6* 4 2 29
Question 3
(Movement of 3 5 1 6 1 13 1 3 5 2 0 2 13
heat) R
@l Response 2T 0 4 0 2 2 0 0 o0 4
5 1 1 0 0 2 0 0 2 0 0 0 2
The whole total 28 28 10 1 67 10 13 25 10 5 4 67

(* Scientific concept)
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<Table 4> Conceptual level analysis of heat
phenomena N(%)
Heat
Level of Insulation transfer Heat transfer Thermal
understanding in Solid- in Solids equilibrium
liquid
sound
5 under- 12(17.90)27(40.30) 23(34.30)  4(6.00)
standing
partical
3 under- 5(7.50) 14(20.90) 3(4.50) 2(3.00)
standing
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no under
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Total 67(100) 67(100)  67(100) 67(100)
Mean 1.46 2.75 2.00 0.73
Standard =y e4s 2142 2283 1262
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