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The Effects of Explicit and Reflective Instruction about Nature of
Science Using Episodes from the History of Science in
‘Composition of Material’ Unit of Middle School Science

Kim, Kyungsun - Noh, Jeong-a - Seo, Inho' - Noh, Taehee’

Seoul National University - 'Gujeong High School

Abstract: In this study, we investigated the effects of explicit and reflective instruction about nature of science
(NOS) using episodes from the history of science upon students' understanding about NOS, achievement, and
enjoyment of science lessons. Four classes of ninth graders (N=129) at a coed middle school were divided into
the control and the treatment groups. The students were taught about the composition of material for 11 classes.
Before the instruction, most of the students in both the control and the treatment groups held naive views about
NOS. After the instructions, the views about NOS of the control group students did not change, whereas the
students in the treatment group held more adequate views about NOS. The high-level students in the treatment
group showed more adequate views about NOS than the low-level students. However, there were no significant
differences between the test scores of the two groups in the achievement and the enjoyment of science lessons.
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Table 1
The subjects of two groups by prior science achievement
level
Control Treatment Total
High 31 33 64
Low 33 32 65
Total 64 65 129
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Theme, Episodes from HOS, and respective view about NOS used in the instructions

Theme

Episode from HOS

View about NOS

Nature of matter of ancient times Nature of matter of ancients

Nature of theory

2 Element and compound

Change of ideas from Aristoteles to Lavoisier

Tentativeness of theory

3 El t bol .
ementary symbo times

Elementary symbols from ancient to modern

Nature of theory

4 Law of conservation of mass

Controversy between Stahl and Lavoisier

Influence of sociocultural context
in science

5 Law of definite proportions

Controversy between Berthollet and Proust

Influence of sociocultural context
in science

6 Nature of matter .
Democritos

Change of ideas from Aristoteles to

Tentativeness of theory

Atomic theory

Dalton's atomic theory

Definition of theory

Atomic theory

Discovery of Wustite and isotope

Definition of theory

Atomic model

Dalton's atomic model

Nature of model

Gay-Lussac's law of combining

10
volumes

Avogadro

Controversy between Gay-Lussac and

Purpose of science

11 Molecular model

Avogadro's hypothesis and molecular model

Nature of model
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Table 3

Frequencies and percentages of students' responses to the NOS pretest and NOS posttest

NOS pretest

NOS posttest

ftem group 2 3 4 P 1 2 3 4 P
c 20 24° 17 3 22 22° 16 4
Purpose of science (31.3) (37.aS) (26.6) (4.7 499 (34.4) (34.:1) (25.0) (6.3) 03
T 14 23 23 5 14 39 11 1
215) (354 (354 79 (21.5)  (60.0) (16.9) (1.5)
c 15 19° 25 5 20 20° 22 2
Definition of 234) (@297 (39.1) (7.8) 678 (31.3)  (313) (344 3.1 139
theory T 20 14* 25 6 ‘ 29 23° 12 1 '
(30.8) (21.5) (38.5) (9.2 (44.6) (354) (18.9) (1.5)
c 12 34 15* 3 16 34 12° 2
Nature of model (18.8) (53.1) (23.?) 4.7 932 (25.0)  (53.1) (18.:%) 3.1 000
T 11 37 13° 4 3 13 49 0
(16.9) (56.9) (20.0) (6.2) (4.6) (20.0)  (75.9) (0.0)
C 10a 39 11 4 7 41 13 3
Tentativeness of (15.6) (609 (17.2) (6.3) 078 (10.9)  (64.1) (20.3) 4.7 036"
theory T 2° 41 17 5 ’ 18° 27 17 3 '
3.1) (3.1) 262) (717 27.7)  (41.5) (26.2) (4.6)
C 23 28 1° 2 27 33 3* 1
Nature of theory (35.9) (43.8) (173) 3.1 348 422) (51.6) (4473) (1.6) 000™
T 32 19 12 2 9 27 29 0
(49.2) (29.2) (18.5) (3.1 (13.8) (41.5) (44.6) (0.0)
Influence of C 13 36" 6 9 22 32° 10 0
sociocultural (20.3) (56.3) 9.4) (4.1 83 (34.4) (50.:)) (15.6) (0.0) 000™
context in science T 20 27 10 8 7 33 3 0
(30.8) (41.5) (154) (12.3) (10.8)  (84.6) (4.6) (0.0)
C: control, T: treatment, * contemporary epistemological view, ’ p<.05, " p<.01
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Table 4
Means and standard deviations of the NOS pretest
scores and the NOS posttest scores'

NOS pretest

NOS posttest

Control Treatment Control Treatment
M SD M SD M SD M SD
High 1.68 95 146 .83 145 .89 3.79 122
Low 191 136 134 97 1.55 1.09 2.75 1.39
Total 1.80 1.17 140 90 1.50 .99 3.28 1.40
" Full scores = 6
Table 5
Two-way ANOVA results of the NOS test scores
Source of variance  DF MS F p
Treatment 1 101.01 7455  .000"
TreatmentxLevel 1 1032 762 007
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Table 6
Means, standard deviations, and adjusted means of the
achievement test scores’

Control Treatment
M SD Ad.M M SD Adji. M
High 1294 351 11.75 1297 326 11.84
Low 691 3.35 8.08 7.44 3.16 8.58
Total 9.83 4.56 9.87 10.25 423 10.21

" Full scores = 19

Table 7
Two-way ANCOVA results of the achievement test scores
Source of variance DF MS F P
Treatment 1 2.79 28 .600
TreatmentxLevel 1 1.34 13 716
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