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The Influence of Learning by Scientist Type on Attitudes toward Science,
Reception of Scientific Experimental Purpose, and Reception of Scientist

Jeong-Bin HWANG - Seok-Hee LEE'

Danggam Elementary School(teacher) « Pusan National University of Education(professor)

Abstract

The purpose of this study is to investigate the effect of learning according to the type of scientist on
the attitude toward science, the perception of scientific experiment purpose, and the perception of scientist.
For this purpose, 44 students from two classes of 6 grade D elementary school located in Busan
Metropolitan City were composed of 'Experimental Group 1' and 'Experimental Group 2'. Experimental
group 1 used reading material about the life of a scientist who had a negative social influence.
Conversely, Experimental Group 2 used the reading materials about the life of scientists who had a
positive influence on the society that appeared in the wisdom. As a result of the pre-test, the two groups
were assumed to be the same group with no significant difference in the attitude toward science and after
the experimental treatment, post-test was performed and statistically verified. In this study, the following
conclusions were obtained.

First, learning by Scientist type has positive effects on the attitude toward science. Particularly, when
studying a scientist who has adversely affected societies, it has a more significant effect on the subordinate
'application of scientific attitude' as well as overall attitude toward science. On the other hand, there
appears to be a more positive change in the social meaning of science and the norms of scientists in the
study of scientists who have a positive social impact.

Second, learning by Scientist type focuses on the inner value such as personal development and
satisfaction. In particular, when studying a scientist who has a positive social impact, there was a tendency
to understand the purpose of the experiment of scientist and the purpose of the science experiment at the
school in accordance with cognitive domain which is the subcategory of the inner value domain.

Third, learning by Scientist type has a positive effect on changing the perception of scientist. If you are
learning about a scientist who has a socially adverse impact, you will be more interested in the scientist,
and if you are learning about a scientist who has a positive social impact, you will be aware of the
diversity of the scientist and broaden the scope of thoughts.

The results of this study can be concluded that the learning according to the type of scientist has a

t Corresponding author : 051-500-7243, seok@bnue.ac kr
% This study was supported by the research funding of Busan National University of Education in Korea 2018.
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significant effect on the attitude toward science and the change of perception on scientists. Learning about
scientists with socially negative influences has a more positive effect in raising overall attitudes toward
science and interest in scientists. On the other hand, learning about scientists who have a positive social
impact is more effective in positively changing subelement attitudes toward science and perceptions of
scientists. In this sense, it seems that the educational effect occurs when both sides are used appropriately
rather than only one of the socially negative scientist or the socially positive scientist. Learning about
scientists can also help students become interested and curious about science classes. If a steady study is
done, students will have a scientific attitude like critical thinking, a positive attitude toward scientists and
science, and a stepping stone to develop scientific literacy.
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personnel configuration
group sort
male female total
The experimental group 1 11 12 23
The experimental group 2 9 12 21
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Ol: Pre-test(Attitudes toward Science, Reception of Scientific Experimental Purpose, Reception of Scientists)

02: Post-test(Attitudes toward Science, Reception of Scientific Experimental Purpose, Reception of Scientists)

Xi: Experiment class 1 which learned about scientist who had a negative impact on society
X2: Experiment class 2 which learned about scientist who had a positive impact on society
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<Table 3> Attitudes toward Science's subarea of Configuration Question

Subarea Question Number Question Count
Social Meaning of Science 1, 6%, 12* 21* 24, 31* 36 7
Standards of Scientist 2,7, 17, 25*% 32, 40 6
Attitude to Scientific Inquiry 3, 8%, 22, 26, 33* 37 6
Application of Scientific Attitudes 13, 18%*, 27, 34* 38, 41* 6
Pleasure of Science Class 4, 9% 14, 19*, 28, 42* 6
Interest in Science 5, 10*, 15, 20, 29, 35%, 43* 7
Interest in Scientific Work 11, 16*, 23, 30*, 39*% 5
Total - 43
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<Table 4> Survey about the purpose of scientists’science experiments

To . .
P Intrinsic Value Extrinsic Value
Category
Medium Cognitive Affective Social Useful Private Useful
Category Domain Domain Domain Domain
Dto find a new fact ) )
Sub- O - @to satisfy ®for professional
o verify a theor
category @ ; Y id yf th curiosity ®to make life task
o get evidence of a theor
(item & Y @for personal convenient Oto make money
ber) ®to get accurate results 1 O i h
number ) . easure o gain honor
(Dto invent something P &
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<Table 5> Survey about the purpose of students’science experiments in school

. Question
Category Question Number & Example Count
@D to help us understand scientific Theory
@ to learn the principles
@ to learn scientist’ discoveries
@ to learn scientific knowledge
Cognitive ® to explain the phenomenon 10
Domain to find the results of the experiment
@ to diversify scientific knowledge
to learn the details
@ to help you remember concepts and principles
@ to have general common sense
Instrinsic @ to learn how to deal with experimental tools and
Value .
chemicals
@ to learn how to experiment
Course @ to create your own materials
Functional @ to gain experience in scientific exploration 8
Domain @ to learn how to solve problems on your own
@ to improve your ability to think
@ to learn about scientific approach
@® to learn how to cooperate in the group
Affect.we to relieve your curiosity 1
Domain
. Private . .
Extrinsic Useful @) to learn how to apply scientific knowledge to life )
Value Domain @D to help you prepare for your future career
Total - 21

<Table 6> The content and form of the statements used on the questionnaire

?\II:;SEZI; Content of Question Form of Question
1 the reading number of a scientist’s biography Multiple-choice
2 the writing the name of scientists at home and abroad Subjective, Descriptive
3 the writing the works of scientists at home and abroad Subjective, Descriptive
4 the writing respected scientists and reasons Subjective, Descriptive
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<Table 7> Scientists selected for study

Class Scientist who had a negative effect Scientist who had a positive effect
on society on society
1-2 Robert Oppenheimer, Fritz Haber Alfred Bernhard Novel
3-4 Trofim Lysenko Edward Jenner
5.6 William Summerlin, Charles Dawson, Ernst Heinrich Linus Paulin
Haeckel, Elias Alsabti, Emil Abderhalden g
7-8 Paul Hermann Muller Michael Faraday
9-10 Josef Mengele Marie Curie
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<Table 8> Comparison of attitude to science pre-learning by scientist

Standard
Subarea Group N Average Deviation P

Total of Attitude to Experimental group 1 23 3.22 0.36 e 669
Science Experimental group 2 21 3.28 0.60

Social Meaning of Experimental group 1 23 3.46 0.29 1 908
Science Experimental group 2 21 3.48 0.63
Experimental group 1 23 3.36 0.35

Standards of Scientist .340 736
Experimental group 2 21 3.31 0.51

Attitude to Scientific Experimental group 1 23 3.36 0.53 250 781
Inquiry Experimental group 2 21 331 0.70

Application of Scientific Experimental group 1 23 3.37 0.37 837 407
Atitudes Experimental group 2 21 3.50 0.64

Pleasure of Science Experimental group 1 23 3.44 0.62 s 007
Class Experimental group 2 21 3.46 0.84
Experimental group 1 23 2.75 0.64

Interest in Science -1.128 .266
Experimental group 2 21 3.01 0.88

Interest in Scientific Experimental group 1 23 2.74 0.67 380 706
Work Experimental group 2 21 2.82 0.88
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<Table 9> Comparison of attitude to science post-learning by scientist

Subarea Group N Average ggil:zroi )4
Total of Attitude to Experimental group 1 23 3.34 0.38 739 173
Science Experimental group 2 21 3.46 0.62
Social Meaning of Experimental group 1 23 3.59 0.51 1387 310
Science Experimental group 2 21 3.81 0.56
L Experimental group 1 23 3.50 0.57
Standards of Scientist : -.242 762
Experimental group 2 21 3.54 0.50
Attitude to Scientific Experimental group 1 23 3.35 0.60 304 466
Inquiry Experimental group 2 21 3.42 0.81
Application of Scientific Experimental group 1 23 3.59 0.30 735 804
Attitudes Experimental group 2 21 3.46 0.75
Pleasure of Science Experimental group 1 23 3.66 0.53 24 121
Class Experimental group 2 21 3.61 0.85
. . Experimental group 1 23 2.82 0.54
Interest in Science - -1.583 341
Experimental group 2 21 3.19 0.94
Interest in Scientific Experimental group 1 23 2.86 0.77 064 464
Work Experimental group 2 21 3.10 0.90
*P < .05
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<Table 10> Experimental Group 1 Changes in Attitude to Science

o Standard
Subarea Division N Average Deviation t )4
Total of Attitude t re-test 23 3.22 0.36 .
otal of Attitude fo P 2.121 045
Science post-test 23 3.34 0.38
Social Meaning of pre-test 23 3.46 0.29 1283 213
Science post-test 23 3.59 0.51
L pre-test 23 3.36 0.35
Standards of Scientist -1.284 212
post-test 23 3.50 0.57
Attitude to Scientific pre-test 23 3.36 0.53
. .059 954
Inquiry post-test 23 3.35 0.60
Applicati f re-test 23 3.37 0.37 .
Applcation © prezies -2.893 008
Scientific Attitudes post-test 23 3.59 0.30
Pl f Sci -test 23 3.44 0.62
easure of Science pre-tes 2011 057
Class post-test 23 3.66 0.53
. . pre-test 23 2.75 0.64
Interest in Science -.694 495
post-test 23 2.82 0.54
Interest in Scientifi -test 23 2.74 0.67
nterest in Scientific pre-tes o84 136
Work post-test 23 2.86 0.77
*P < .05
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<Table 11> Experimental Group 2 Changes in Attitude to Science

Standard
Divisi A
Subarea ivision N verage Deviation t p
Total of Attitude t re-test 21 3.28 0.60
ot of Atitude o P 11.858 078
Science post-test 21 3.46 0.62
Social Meani f re-test 21 3.48 0.63 .
ocial .eanlng 0 p 3,108 006
Science post-test 21 3.81 0.56
o pre-test 21 3.31 0.51 .
Standards of Scientist -2.288 .033
post-test 21 3.54 0.50
Attitude to Scientific pre-test 21 3.31 0.70
. -.969 344
Inquiry post-test 21 342 0.81
Application of Scientific pre-test 21 3.50 0.64 343 735
Attitudes post-test 21 3.46 0.75 ’ .
Pl f Sci re-test 21 3.46 0.84
casure of Science p 1018 101
Class post-test 21 3.61 0.85
. . pre-test 21 3.01 0.88
Interest in Science -1.038 312
post-test 21 3.19 0.94
Interest in Scientific pre-test 21 2.82 0.88 1376 154
Work post-test 21 3.10 0.90
*P < .05
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<Table 12> Comparison of Perception about the purpose Scientists’science Experiment

Experimental Group

Experimental Group

Top Medium Sub-cat 1 2
Category Category ub-calegory Number of Number of
responses(%o) responses(%)
to find a new fact 13(56.5) 16(76.1)
Conii to verify a theory 1(4.3) 4(19.0)
t .
o N 1've to get evidence of a theory 1(4.3) 1(4.7)
Instrinsic Domain
Value to get accurate results 6(26.0) 6(28.5)
to invent something 5(21.7) 6(28.5)
Affective to satisfy curiosity 5(21.7) 4(19.0)
Domain for personal pleasure 1(4.3) 3(14.2)
Social Useful ) )
. to make life convenient 8(34.7) 11(52.3)
Extrinsic Domain
X
fi fessional task 1(4.3 14.7
Value Private Useful LRI ekss10na 2 (4:3) *.7)
Domain to make money 1(4.3) 1(4.7)
to gain honor 2(8.6) 3(14.2)
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<Table 13> Comparison of Perception about the purpose Students’science Experiment in school

Group 1 Group 2
Category Question Number & Example Number of - Number of
responses responses
(o) (%)
to help us understand scientific Theory 4(17.3) 6(28.5)
to learn the principles 5(21.7) 9(42.8)
to learn scientist’ discoveries 1(4.3) 0(0)
to learn scientific knowledge 5(21.7) 10(47.6)
Cognitive to explain the phenomenon 1(4.3) 0(0)
Domain to find the results of the experiment 5(21.7) 8(38.0)
to diversify scientific knowledge 1(4.3) 2(9.5)
to learn the details 2(8.6) 1(4.7)
to help you remember concepts and principles 1(4.3) 1(4.7)
L to have general common sense 1(4.3) 1(4.7)
Instrinsic - .
Value to learn how to deal with experimental tools and 0(0) 0(0)
chemicals
to learn how to experiment 0(0) 1(4.7)
to create your own materials 0(0) 1(4.7)
Course . : : o :
Functional to gain experience in scientific exploration 2(8.6) 1(4.7)
Domain to learn how to solve problems on your own 3(13.0) 3(14.2)
to improve your ability to think 1(4.3) 1(4.7)
to learn about scientific approach 0(0) 1(4.7)
to learn how to cooperate in the group 0(0) 0(0)
‘?)fg:g;ii\;e to relieve your curiosity 6(26.0) 6(28.5)
Extrinsic %r;\e/gtltli to learn how to apply scientific knowledge to life 1(4.3) 0(0)
Value Domain to help you prepare for your future career 5(21.7) 4(19.0)
<Table 14> Comparison of the reading number of a scientist’s biography
o . 1~2 3~4 5~6 More than
Group Division Nothing books books books 7 books Total
Experimental N 7 5 5 3 3 23
group 1
Experimental N 0 4 5 4 10 23
group 1
post-test % 0 17.3 21.7 17.3 43.4 100
Experimental N 6 5 2 0 8 21
group 2
pre-test % 28.5 23.8 9.5 0 38.0 100
Experimental N 5 2 4 2 8 21
group 2
post-test % 23.8 9.5 19.0 9.5 38.0 100
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<Table 15> Comparison of the reading number of a scientist’s biography
Experimental Group 1 N % Experimental Group 2 N %
Jang Yeong-sil 20 86.9 Jang Yeong-sil 11 523
. Jung Yak-yong 15 65.2 Jung Yak-yong 6 28.5
Domestic -
Hong Dae-yong 12 52.1 Choi Mu-sun 4 19.0
Hwang Woo-suk 4 17.3 etc 10 47.6
No response 0 0 No response 6 28.5
Experimental group 1 N % Experimental group 2 N %
Edison 17 73.9 Alfred Novel 20 95.2
Einstein 12 52.1 Marie Curie 19 90.4
Josef mengele 7 304 Edward Jenner 18 85.7
Bell 7 304 Linus Pauling 18 85.7
Abroad Newton 6 26.0 Edison 14 66.6
Ernst Haeckel 6 26.0 Einstein 14 66.6
Oppenheimer 5 21.7 Wright brothers 12 57.1
Elias Alsabti 3 13.0 Galilei 8 38.0
. Stephen Hawking 6 28.5
Another things 16 69.5 -
Another thing 8 38.0
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<Table 16> Scientist whom the experimental group 1 respects
Sub Home and
Scientist respected Reason N " v % Abroad
otal
N %
Jang Yung-sil Outstanding Ability, Invention 1 1 4.7 1 4.7
Outstanding Ability, Invention 1
Marie Curie Hard working, Faithfulness 3 8 38.0
Overcoming rank 4
Outstanding Ability, Invention 3
Alfred Novel Hard working, Faithfulness 1 7 333 18 85.7
Social contribution 3
. Outstanding Ability, Invention 1
Edison Hard working, Faithfulness 1 2 95
Linus Pauling Social contribution 1 1 4.7
No response 2 2 9.5 2 9.5
Total 21 21 100 21 100
<Table 17> Scientist whom the experimental group 2 respects
Home and
Scientist respected Reason N tSUb % Abroad
otal
N %
Jang yung-sil Outstanding Ability, Invention 3 3 13.0 5 217
Jung yak-yong Outstanding Ability, Invention 2 2 8.6 '
) Outstanding Ability, Invention 6
Edison - - 10 43.4
Hard working, Faithfulness 4
Einstein Outstanding Ability, Invention 2 2 8.6 s 65.2
Fabre Outstanding Ability, Invention 1 1 43 '
Bell Outstanding Ability, Invention 1 1 43
Wright brother Outstanding Ability, Invention 1 1 43
No response 3 3 13.0 3 13.0
Total 23 23 100 23 100
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