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ABSTRACT. [In this study, science history program was developed to enhance student’s conceprs toward the par-
ticulate nature of matter and the understanding about the nature of science. And the effects of its application was inves-
tigated in the lesson of *Composition of Matter’ in middle school science class. This science history program was based
on genetic approach and included the contents trom the old Greek natural philosophers to Avogadro. Before instruction,
the test of understanding about nature of science was administered, and the science scores of the previous course were
obtained, which were used as covariates. During 24 class hours, this study was conducted with two classestexperimental
and comparison group} in a middle school in Seoul. The experimental group was received lessons by science history pro-
grams and the comparison group was received traditional lessons. After instruction, the scientific concept test, the test
of understanding about nature of science were administered. The result of this study indicates that the scientific concept
scores of experimental group were significantly higher than comparison group at p <01 level of significance. It means
that the students in experimental group has more sound conceptions about the particulate nature of matter and less mis-

—213—



214 2k

EPARE £ 2

conceptions about matter than the students in comparison group. However, there was no significant difference between
two groups in the score of understanding about the nature of science.
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Table 1. Trems of the questionnaire on understanding about the nawre of science

Iletm  No. ol VOSTS itetn Categoty

Contents

1 10111 seience and technology
2 60211 chacacter of scientist

3 60226 chacacter of scientist

4 70611

5 70231

¢ 90111 epistetnology

7 211 epistetnology

8 41 epistetnology

definition of science
character of scientist
morality of scientist

social constitution of scientific knowledge  scientific knowledge influenced by individual
social constitution of scientific knowledge consensus in science

theory-laden observation
charactetistics of scientific model
tentativeness of scientific knowledge
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Toble 2. Assesstnent crteria about undetstanding of seientific concept

Understanding of scientific concept

Assessment ¢riteria score

No response., T don't know, Repeatation of problem. Tirelevant

NUNo Scientific Understanding}

and unclear response. v}

Response based on illogical or inappropriate information

PMtPartial Understanding Containing Misconception)

Pactial understanding about target concept but statement con-
(aining some misconceplions

MUt Minimum Understanding With No Misconception)

TnsufTicient explanation istatement with missing some kernel
concepts but no misconception)

GMiGood Understanding Containing One Misconception}

Response including most of concept factor but containing one
misconeeption

PU{Partial Understanding With No Misconception)

Pactial insufTicient explanationino misconception bul missing
one coneept factot)

SUiSound Understanding) Peclect explanation about target concept 3
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Tuble 3. Mean. standard deviations. and adjusted means of the
seientific concept test scores

Comparison groupiN=39)  Experimental groupiN=39)

M SD Adi. M M SD Adi. M

4.64 3.59 4.53 6.70 2.91 6.80

Tuble 4. ANCOVA results on the scientific concepl test scores

Source SS df MS F p

Treatment  100.11 1 10011 11,74 001
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Tuble 5. Patterns and frequencies of students' misconception

e A

SURIS 22|

ltems Patierns of misconception Comparison group  Experimental group
change of shape and size distribution 1 2
. - gather together in the middle of flask 4 1
Compression < = . -
- gather together the neck of flask 3 1
a.nd . no space hetween particles 1 4
expanston change of movement direetion 8 2
change of transparency in flask 2 0
distribution
- gather together only in the halloon before cooling 12 3
- gather together only in the Nask after cooling 15 7
- gather together only in the (lask before heating ) 9
lleating - gather together only in the balloon afler heating 1 2
and Muotion
cooling - no movement before hcating 0 1
change of particle number 2 1
change of shapefsize ] 3
decomposition and combination of air explanation by state 2 1
change of water (condensation or evaporation } 4 3
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Table 6. Comparison of conceptions about matter between experimental group and comparison group

vko] viepykel, o] elst e d - Novick®} Nussbaum™
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Numbers (%)

Comparison (N 39) Experimental group (N 39)

line 3(7.7%) 3(7.7%)
. face 3(7.7%) 0{0.0%)
—_continuous
concepuon lllllll) ] (2.65 r} | (20(’7[)
Coarrow S5(12.8%) 1{2.6%)
total 12 (30.8%) 5(12.9%)
*homogeniously 15 (38.5%) 29 (74.4%)
T distributed
smalldot  _
particulate or circle — heterogeniously 9 (23.1%:) 3(7.7%)
| conception distributed
change " . .
of shape 2(5.14) 2(5.1%)
total 26 (66.7%) 34 (87.24%)
L others —  Mixture of 1 (2.6%) 0 (0.0%)

ling and dot

*seientilic coneept
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