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ABSTRACT. In this study, the relationship between students' out-of-school science experience and their view on the nature
of science was investigated. The participants were 267 sixth graders, 281 eighth graders, and 307 tenth graders from schools
in Seoul. A test of views on the nature of science which consists of five items concerning the purpose of science, the definition
of scientific theory, the nature of scientific model, the tentativeness of scientific theory, and the origin of scientific theory was
administered. Students' out-of-school science experiences were measured with a subscale of the modified Science Experience
Survey consisting of seven items. The results indicated that no statistically significant relationship was found between stu-
dents' out-of-school science experience and their view on the nature of science in sixth graders. In eighth graders, high level
students in terms of out-of-school science experiences were found to possess more contemporarily epistemological view in
the item concerning the nature of scientific model but more falsificationist view in the item concerning the tentativeness of
scientific theory. High level tenth graders in terms of out-of-school science experiences exhibited more epistemologically
sophisticated understandings of the nature of science than their counterparts in the items concerning the purpose of science,
the definition of scientific theory, and the nature of scientific model.

Key words: Out-of-school science experience, Nature of science, Elementary school student, Middle school student, High
school student
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Table 1. Sample of students by the levels of out-of-school science
experiences

Level  6thgraders  8th graders 10th graders  Total
High 126 143 161 430
Low 141 138 146 425
Total 267 281 307 855
517] $isted, 2t sm_ oA st uf kst AW AAF A5E
71202 9] 25%9} 5] 5% A5l ATE
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Table 2. The questionnaire on the nature of science
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Question

Item

Scientists are those who are working on science. To put scientists’ work in brief; it is ...
(A) making new discoveries and adding them to the knowledge of nature.

1 (B) investigating natural phenomena and explaining the reasons for those phenomena.
(C) inventing things to make this world a better place to live in.

(D) Other

What is a scientific theory? It is ...
(A) a plausible but not yet completely proven fact.

2 (B) an explanation about the reasons for how things happen.

(C) a fact that has been proven by many experiments.
(D) Other

Scientists think of all matter (solids, liquids, and gases) as being made up of tiny particles. This is because scientists ...
(A) can see the particles under a high performance microscope.

3 (B) have proven through many experiments that the matter is made up of particles.
(C) can explain the reasons for many phenomena by thinking of matter as being made up of particles.

(D) Other

Many old scientific theories have been replaced by new ones. This is because ...
(A) ways of explaining about the same phenomena have now changed.
4 (B) old theories have been proven wrong by the development of technology and the growth of knowledge.
(C) alot of knowledge has been added to old theories. However, new theories are almost the same as old theories in essence.

(D) Other

Gold-miners “discover” gold because gold was under the ground all the time to be uncovered. On the contrary, composers
“invent” songs because they make the songs for the first time exercising their imagination. Then, do scientists discover or invent

scientific theories?

(A) Scientists discover scientific theories. Though the scientific theories were there all the time to be uncovered, people did not
5 know that before. Thus, scientists discover scientific theories.
(B) Scientist invent scientific theories. Scientific theories did not exist in the world and come from the imagination of scientists.

Thus, scientists invent scientific theories.

(C) Sometimes scientists discover scientific theories, but sometimes scientists invent scientific theories.

(D) Other
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o & Rl HxoA Q] 2fol & 7Ho]AIF () AT ©] o] Aol FF= A 7HedS Yulgtth 28y &
gt TAA FodS sl o QA EZH Q1 A& Ad Y 9 vlgo] A2 20%]
T AR EPvE S L, 1 92 AR
AutH =2 A 7ol =t
}Eko| 2N st o229l H2|
ko] t3t SHYE 9 ol m| A= 3t Q14 Zof thgt st e} o] 22 A Aol doju= ool that A
=9 Asfoll YFS A7 % ofaL, R 2 3k AA el n =, Zpof thet o] & Ftol= 13h x4 A|
71 % ghch® wpaka] akeke] BAdof gk st £ Al Ao A 7Hg ARl @aolm 3k 2] 4] o] Hhgof A
olafst7] JaliAl= 2ol gk sHYE2] oJu| A& of= A 9T gt a8y st &2 FehA A
Aol Fasirh o] Lol A sta v w3k A o o o] 13} o] ZWtg FastAY 23| 13} oKt
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Table 3. Frequencies (and percentages) of students' responses to Question 1

Sl M2 631 PSS S
s ) T(P=5496, dF3, p-139)9) 831Y SHYES] S B
A @Aol Yoluhls fele Mreh Zolehs Arf o (F=1.069, dF3, p=T8S)E BAMCR fejulsha sk
A Kol

NEH AS(HA B)E At AR gol AUI g, W ch etk 1084 SPIES] 49, S5 HEe A o] Aol
xSk ot 9t AW S 4% HAES Brrold = FAHOR §ousIth(2=8.728, df3, p=033).
ANEA OF o gol AU Qi A0 tebdeh A 3 o B} A A9 2% PSS et o 2ol e A

Option 6th graders 8th graders 10th graders
High Low High Low High Low
A 22(17.5) 17(12.1) 28(19.6) 24(17.6) 13(8.1) 22(15.1)
B 20(15.9) 23(16.3) 26(18.2) 24(17.6) 37(23.0) 15(10.3)
C 70(55.6) 91(64.5) 77(53.8) 74(54.4) 92(57.1) 100(68.5)
D 14(11.1) 10(7.1) 12(8.4) 14(10.3) 19(11.8) 9(6.2)
Total 126 141 143 136 161 146
Table 4. Frequencies (and percentages) of students' responses to Question 2
Option ‘ 6th graders ‘ 8th graders ' 10th graders
High Low High Low High Low
A 19(15.4) 34(24.6) 18(12.7) 20(14.7) 39(24.2) 20(13.7)
B 38(30.9) 29(21.0) 41(28.9) 33(24.3) 40(24.8) 31(21.2)
C 60(48.8) 66(47.8) 72(50.7) 74(54.4) 73(45.3) 89(61.0)
D 6(4.9) 9(6.5) 11(7.7) 9(6.6) 9(5.6) 6(4.1)
Total 123 138 142 136 161 146
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Table 5. Frequencies (and percentages) of students' responses to Question 3

Option 6th graders 8th graders 10th graders
High Low High Low High Low
A 14(11.1) 40(29.0) 11(7.7) 24(17.6) 13(8.1) 15(10.3)
B 80(63.5) 61(44.2) 65(45.5) 69(50.7) 55(34.4) 72(49.7)
C 20(15.9) 22(15.9) 60(42.0) 39(28.7) 78(48.8) 46(31.7)
D 12(9.5) 15(10.9) 7(4.9) 4(29) 14( 8.8) 12(8.3)
Total 126 138 143 136 160 145
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Table 6. Frequencies (and percentages) of students' responses to Question 4
Option . 6th graders ' 8th graders . 10th graders
High Low High Low High Low
A 20(16.3) 25(18.1) 7(4.9) 13(9.6) 5(3.1) 4(2.7)
B 73(59.3) 82(59.4) 118(82.5) 91(67.4) 127(79.4) 115(78.8)
C 25(20.3) 26(18.8) 15(10.5) 23(17.0) 20(12.5) 21(14.4)
D 5(4.1) 5(3.6) 3(2.1) 8(5.9) 8(5.0) 6(4.1)
Total 123 138 143 135 160 146
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Table 7. Frequencies (and percentages) of students' responses to Question 5

Option 6th graders 8th graders 10th graders
High Low High Low High Low
A 67(58.3) 55(42.3) 75(53.6) 60(45.1) 76(47.5) 66(46.2)
B 13(11.3) 13(10.0) 12(8.6) 6(4.5) 19(11.9) 16(11.2)
C 34(29.6) 55(42.3) 51(36.4) 62(46.6) 56(35.0) 60(42.0)
D 1(.9) 7(5.4) 2(1.4) 5(3.8) 9(5.6) 1(.7)
Total 115 130 140 133 160 143
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