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Effect of Instruction Utilizing History of Science on the Science
Achievement and Attitude of Middle School Students:
In the Chapter of ‘Water Cycle and Weather Change’

Hyun-Sun Lee and Jung-Moon Yoo*
Departrment of Science Education, Ewha Womans University, Seoul 120-750, Korea

Abstract: The effects of education utilizing history of science on science achievement and attitudes of the ninth grade
students were investigated according to their achievement level, along with the development of teaching and learning
materials. A total of 144 ninth grade students were divided into the experiment and control group. Instructing students
using history of science was performed in the experiment group, while conventional instruction was used in the control
group. The scores of both pre-test and post-test were estimated by ANCOVA. Instructions applying history of science
were more effective in increasing the students’ science achievement and attitude than conventional instructions. In
particular, the former enhanced the achievements of the upper-level students, more than it did for the middle and lower-
level students. In addition, using history of science showed a better effect on higher and middle-level students, in
improving their attitudes toward science, than it did for lower-level students. This study suggests that the instruction
utilizing history of science should be designed based on the students’ achievement level, and that various teaching and
learning materials related to the instruction were helpful.
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Fig. 1. The flow chart summarized for the procedure in this study.
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Table 2. Leaming contents in the science class utilizing history of science
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Table 3. Results of pre-test about science achievement of high, middle, and low level students

Level Group N M SD t p
Hish Experimental 24 4929 17.63 3 s
g Control 20 4525 14.55 ‘ |
Middl Experimental 30 32.17 926 139 %
1ecie Control 31 3645 1529 o :
Lo Experimental 18 2472 10.64 155 255
W Control 21 28.57 10.14 o .

Table 4. ANCOVA results of post-test for science achievement of high, middle and low level students. Here the symbols of SS
and MS represent ‘sum of square’ and ‘sum of mean square’, respectively

Level ss df MS F p
High 818.850 1 818.850 7.613 .009%*
Middle 331.630 1 331.630 2.065 156
Low 79.584 1 79.584 255 617
*p< .01
Table 5. Results of pre-test and post-test about science attitude
Test Group N M SD t P
(et Experimental 72 134.85 15.76 252 %0
pre-tes Control 72 13422 13.94 : 801
test Experimental 72 138.82 15.65 2038 "
posties Control ) 131.65 1355 : 004
*p< 01
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Table 6. Results of pre-test and post-test about subordinate domains science attitude. Here the symbols of Al, A2, A3 and A4

+

stand for ‘Social Meaning of the Science’,
cem about the Science’, respectively

‘Reception of Scientific Attitude’, ‘Pleasure of Science Class’ and ‘Interesting Con-

Domain Test Group N M SD
Experimental 72 3644 371
pre-test Control 7 3625 3.59
Al
e Experimental 7 3729 3.35
post-test Coutrol ) 35.83 363
Experimental 7 3331 431
o pre-test Control ) 3453 384
. Experimental iy 35.88 4.59
post-test Control 7 34381 3.40
o Experimental 72 33.63 533
" pre-test Control 7 333 5.19
Experimental 72 3224 5.09
post-test Control 7 3032 5.08
st Experimental 72 3147 6.33
prees Control 7 30.11 5.83
Ad
3 Experimental 7 3342 633
post-test Control ) 30,69 603

Table 7. ANCOVA results of post-test for domains of Al to A4 about science achievement

Domain SS df MS F P
Al 71.353 1 71.353 6.243 .014*
A2 86.277 1 86.277 6318 013*
A3 117.668 1 117.663 5.294 023*
A4 130.275 1 1986.275 78.211 000*
*p<.05
Table 8. ANCOVA results of post-test for science attitude
Level ss df MS F p
High 1118532 i 1118532 6.286 0l16*
Middle 689.448 1 689.448 5.507 022%*
Low 34.448 1 34.448 .196 661
*p< .05
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Table 9. Questionnaire analysis on the instruction utilizing history of science

Question Answer Number Ratio (%)
What do you think of the instruction Useful 54 75
utilizing history of science? Not Useful 18 25
Interest induction 16 29.6
Leamning concept 19 352
If the instruction utilizing science history Re.cognitjon abo.ut the relation between 17 315
was useful, which was the most useful science and society
thing? (answer one or more) Attitude toward science 6 11.1
History of science and scientist 35 64.8
etc. 3.7
Uninteresting 4 222
If not, why? Difficulty of contents 10 356
’ ’ Not enough time 4 222
efc. . .
Interest induction 50 69.4
Progress in knowledge of science 12 16.6
What do you think is considered in the Rf.:cognit.ion abf{ut the relation between 4 56
instruction utilizing history of science? science and society
Attitude toward science 2 2.8
etc. 4 5.6
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Appendix 1. Handout of science history for leaming concept at class of development.
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Appendix 2. Handout of science history for interest induction at class of induction.
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Appendix 3. Handout of science history for STS understanding through group discussion.
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Appendix 4. Validity verification of contents for the test of science achievement.

Scale
Item Assessment goal Validity (%)
5 4 3 2 1
1 Explaining phenomena of evaporation in real life 3 2 76.67
2 Understanding the relation between temperature’ and saturatlon vapor 3 3 90.00
pressure
3 Calculating relative humidity 3 2 1 86.67
4 Deriving relative humidity from the psychrometer measurement - of 4 1 1 90.00
dry-bulb and wet-bulb temperatures
5 Understanding the experiment of dew-point temperature 2 3 1 83.33
6 Understanding diurnal cycle of temperature, hymidity, and dew-point s 1 96.67
temperature ‘
7 Understanding principle in the formation of dew, frost, and fog 1 5 8333
8  Understanding processes of cloud formation 3 2 1 86.67
9  Understanding precipitation theory 1 5 83.33
10 Understanding the atmospheric pressure effect 2 3 1 8333
11 Knowing principle in the measurement of atmospheric pressure 3 2 1 86.67
12 Understanding isobar in weather map 3 3 90.00
13 Knowing wind direction around lows in the Northern Hemisphere 4 1 1 90.00
14 gar:tcilersslt:;.fnsici:g wind formation due to the heating and cooling of the 2 3 1 8333
15 Knowing types of front 1 3 2 76.67
16  Knowing the air masses which influence the Korean Peninsula 4 2 93.33
17 Understanding low pressure in the middle latitude 3 2 1 86.67
18 Knowing processes for weather forecast 4 2 9333
19  Analyzing weather map 3 2 1 86.67
20  Explaining summertime weather over the Korean Peninsula 2 4 86.67

Mean 86.67
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