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ABSTRACT. The purpose of this study was to survey the secondary science teachers’ viewpoints of basic
particles conceptions addressed in science course. The first content of this study was to analyze the secondary
science teachers conceptions related to basic particles founded on scientific history viewpomis. The second content
was to investigate their understanding of relations between atom, element, and molecule concepts. The third
content was to search the factors mfluenced on basic particles conceptions of science teachers. For thus study,
96 secondary science teachers were selected. The data of this study were collected through a questionnaire
developed for this study and were analysed using the method of constant comparative analysis. The results
showed that their viewpoints towards basic particles were similar to each other regardless of their majors and
their conceptions belonged to the past viewpomts, The teachers lacked linking understand among basic particles
conceptions because they applied difterent viewpoints on different problems. Most of the teachers were influenced
on science textbooks, guidebooks for teachers, and reference books to form confusing viewpoints of basic particles.
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Table 1. Number of science teachers by majors
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Table 2. Historic definition of element, atom, molecule concepts’

Natwal philosophers

Period fsclentists Coneept Definition

Ancient Greece Empedokles, Platon, 1s the nature of substances,

................................. Aristoteles
18C Bovle, Lavoisier Element can not be decomposed in any way.

J9C Dalton ... .lﬁ composed of same kind of atoms,
Present Soddv is a substance with the same number of protons.
Ancient Greece-19C g:ﬂﬁfnms 1s a basic particle which can not split.

"""""""""""""""""""" L\ Atol'll S TS S S R R

_ Rutherford, Goldstein, 1s an electrically neutral particle consist of protons,
Present o il 1.
Chadwick, Thomson neutrons, and electrons.
1o . is a monomer which is composed of several bonded
The mid-19C Avogadro aroms m gas state,
The late 19C Oreamic chemists Molscule 1s‘thc smallest monomer with the unique properties
= of the substance.

Present Pauling, Lewis

1s a monomer which has covalent bond of certain
number of atoms.

Table 3. Results of the science teachers' responses to the concept of element

Number of respanse (®4)

Viewpoints of

Phyvsics Chemustry Biology Eerth sciance Total
element COI]CEpt
Ancient Greece 12 (32.2) 22 (62.8) 12(57.2) 9(52.9) 55
18C 2(8.7) 7{20.0) 3(14.2) 5(29.4) 17
19C 8 (34.8) 1(2.9) 3(23.8) 2(11.8) 16
Present 1 {4.4) 4{11.4) 1 (4.8) 1(5.9) 7
The others 0(0.0) 1(2.9) (0.0 0(0.0) 1
Total 23 (100) 35 (100) 21 (106) 17 (100) 96
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Table 4. Results of the science teachers' responses to the concept of atom

Number of response (%4)

Viewpoints of

atom concept Physics Chemistry Biology Eathsaaxe Total
Ancient Greege-19C 321.7 11(31.4) 942.8) 2(11.8) 27
Present 18(78.3) 21 (60.0) 11(32.4) 15(88.2) 63
The others 0(0.H 3(8.6) 1(4.8) 0¢0.0) 4
Total 23 (100) 35 (100) 21(100) 17 (100) 96

Table 5. Results of the science teachers' responses to the concept of molecule

Number of respanse (*4)

Viewponits of

molecule concept Physics Chemistry Biology Eath science Total
The md-19C 5217 1(2.9) 4(19.0) 2(11.8) 12
The late 19C 17(73.9) 30(83.7) 17 (81.0) 15(88.2) 79
Present 1 (4.4 4(11.4) 0(0.0) 0(0.0) 5
The others 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
Total 23 (100 35 (100) 21 (100) 17 (100) 96
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Table 6. Science teachers' viewpoints on element and atom concepts

Number of response

\ -\/rIE\\-lJ.:)HltS 01. clement concept A‘l SInt 18C 19C Present The others Total
Viewpoints of atom concept\ Greece
Ancient Greece-19C 13 7 6 1 0 27
Present 40 10 9 6 Q 65
The others 2 () 1 0 1 4
Total 53 17 16 7 1 96

Table 7. Science teachers' viewpoints on element and molecule concepts

Number of respanse

\ Viewpoints of elenent oot Ancient

- - - S 18C 19C Present The others Total
Viewpomts of atom concept\ Greece
The mid-19C 7 0 5 Q Q 12
The late 19C 46 17 10 6 0 79
Present 2 0 1 1 1 5
The others () () 0 0 0 0
Total 33 17 16 7 1 96
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Table 8. Results of the science teachers' responses to common point of 1H, 7H, *H

Number of respanse (*4)

The teachers’ viewpoints of element concept

A‘l SIENE 18C 19C Present The others Total
Greece
Same elements’ 43 (81.8) 14 (82.3) 153(93.8) 6(83.7) 1 (100.0) 81
Same atoms 8 (14.6) 2(11.8) 0{0.0) 1(14.3) 0(0.0)
Same molecules 0(0.0) 0(0.0) (0.0 0(0.0) 0(0.0) Q
The others 2(3.6) 1(3.9) 1(6.2) 0¢0.0) 0¢0.0) 4
Total 35(100) 17(100) 16 (100.0) 7 (100.0) 1 (100.0) 96

*Scientific concept
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Table 9. Results of the science teachers' respenses to common point of 2H, Ha, H

Number of response (%)

The teachers’ viewpoints of element concept

12}.1101611'2 18C 19C Present The others Total
reece

Same elements” 27(49.1) 7(41.2) 8(50.09 6(83.7) 1 (100) 49
Same atoms 10(18.2) 3(17.6) 331 1(14.3) 0 0.0 19
Same molecules 1(1.8) 0 (0.0 2(12.%) 0¢0.0) 0(0.0) 3
The others 17 (30.99) 7(41.2) 1(6.2) 0 (0.0) 0(0.0) 25
Total 35(100) 17 (100) 16 (100.0) 71000 1 (100.0) 96
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Table 10). Results of the science teachers’ response to cause of formation of basic particles conceptions

Number of response (%)

Cause of formation Major
. . . . - - - - Total
of basic particles conceptions Phvsics Chemistry Biology  Earth science

Textbooks, guidebooks for teachers, reference - - - -

books currently in use 0 (32.2) 21 (60.0) 13 (61.9) 13 (76.5) 59
Classes in secondary school 1074 5(142) | 6256) 4235 19 ...
College and graduate classes and materials 4 (17.4) 6 (17.2) 0 (0.0) 0 (0.0) 10 (10.5%)
The others i, 330 386) 2.03) 0.00) . 8
Total 23 (100) 35 (100) 21 (100) 17 (100) 96
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