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EEEILIEEL N JEEITE Today, a positivist one-dimensional view of science, where it
considers scientific propositions to be objective, definite, and fixed, is not credible enough,

and the interdisciplinary and multidimensional nature of science is considered. Science is a
human endeavor to explain natural phenomena that require interdisciplinary knowledge.
The product of this effort, in which people from all cultures and branches of science
participate, is scientific knowledge. This knowledge is based on empirical evidence, rational
reasoning, and skepticism; and while it is enduring, it is transient and temporary. Over the
past century, the debate over the definition of science and how science works has given
rise to the realm of the "nature of science." The nature of science is a common issue in the
philosophy, history, sociology, and psychology of science that addresses questions such as
science and how it works. Scientists respond to how society functions as a group and how
society and science interact. In this field, various components such as observation and
inference, transience and temporality, imagination and creativity, society and culture, laws
and theories in science and multiple scientific methods are studied, which are referred to
as "components of the nature of science". In this article, with a descriptive-survey design
and with a quantitative approach of science students, "students' understanding of science
and scientific exploration" was assessed.

The population consisting of second- and third-year undergraduate physics
students of Tehran and Isfahan universities was considered. A statistical sample consisting
of 4 classes from two universities was available. A questionnaire for students'
understanding of science and scientific exploration was provided to students. Data were
analyzed by one-sample t-test and correlation coefficient.

The results showed that the assessed students have an incomplete

understanding of the components of the nature of science. There is a significant positive
correlation between physics students' understanding of the concept of mass and their
views on the nature of science. In order to provide up-to-date solutions to increase
students' familiarity with the nature of science, elements of 215t century super-technology
- the Internet - for learning science and understanding the nature of science were
introduced. It was shown that observation and inference, fantasy and creativity, society
and culture, laws and theories, and in addition the transience of science and scientific
methods all need to be taught with modern online methods.
In this article: 1- with normal statistics, we proved that students and the
general public do not know about science and its basic components; 2- we discussed the
potentials of the web space to introduce science and its evolving and creative nature; and
3- suggestions were made in order to strengthen education and knowledge of science.
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Table 1: Physical student’s viewpoints on the role of observation and inference in science

Percentage of Views

STDEV  Average No Element Elements related to the component of the role of observation and inference in science
Blank  Comment
Comment

0.738 4.40 2.1 4.3 93.7 + Scientists may have different interpretations of the same observations.

0.756 4.14 9.6 3.2 87.3 + Scientists' observations may be different from one event because their prior knowledge
may affect their observations.

0.832 3.87 12.8 7.4 79.8 - Scientists' observations of an event will be the same because scientists are objective and
realistic

0.784 3.86 12.8 7.4 79.8 - Scientists' observations of an event will be the same, because the observations are the
same facts.

ple 595 (SB5e 5 1,35 0,50 50 S5 (Lgzils oEs mls ¥ g
Table 2: The physical students' viewpoints on transient and temporal science

Percentage of Views
STDEV ~ Average Element Terms related to the transient and temporal component of science
No Comment  Blank  Comment

0.849 4.01 3.2 10.6 86.1 + In the light of new evidence, new theories may completely replace existing theories.
0.678 4.05 13.8 2.1 A + Science may change due to the reinterpretation of observations by scientists.

0.878 3.79 28.7 6.4 64.9 + Scientific theories are continually tested and revised.

0.955 3.72 14.9 12.8 72.4 - Scientific theories based on accurate experiments will not change.
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Table 3: The results of physics students' views on scientific theories and laws

Percentage of Views

——  STDEV Average Element Elements related to the role of scientific theories and rules
No Comment Blank Comment
0.92 3.33 40.4 12.8 46.8 + Scientific theories explain scientific rules.
1.113 2.86 17. 44.6 38.3 - Contrary to scientific theories, scientific rules are not

subject to change.

1.054 2.52 24.5 55.4 20.2 - Scientific theories exist in the natural world and are
discovered through scientific research.

0.868 2.36 24.5 63.9 11.7 - The theory turns into law after being proven.
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Table 4: Physical students' viewpoints on the role of society and culture in science

Percentage of Views

STDEV ~ Average No Element Elements related to the component of the role of society and culture in science
Blank  Comment
Comment
0.893 3.90 9.6 9.5 80.9 + Cultural values and expectations affect the orientation and subject of scientific research.
0.838 3.54 v 10.7 56.4 + Cultural values and expectations, how to implement and accept scientific activities.
1.090 3.23 10.6 28.7 60.7 - Scientific research is not influenced by culture and society, as scientists have been trained to
conduct research in a completely neutral way.
1.020 3.23 26.6 28.7 44.7 - In all cultures, scientific research is conducted in the same way, because science is universal

and independent of society and culture.
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Table 5: The results of physics students' view of multiple scientific methods

Percentage of Views . o
STDEV ~ Average Element Terms related to the component of multiple scientific methods
No Comment  Blank  Comment

0.687 4.15 13.8 11 85.2 + Scientists use a variety of methods to produce useful results.
0.806 3.73 20.2 8.5 713 + Experiments are not the only means of developing scientific knowledge
1.129 2.81 18.1 o) 30.8 - Scientists follow the same scientific method to do their own research, step by step.

1.038 2.78 23.4 £ 27.6 - When scientists use the scientific method correctly, the results are accurate and valid.
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Table 6: The physical students' viewpoint on the role of creativity and imagination in science

Percentage of Views

STDEV  Average No Element Components related to the role of creativity and imagination in science
Blank  Comment
Comment
0.889 3.50 22.3 18.1 59.6 + Scientists use their imagination and creativity when analyzing and interpreting data.
1.082 2.97 255 37.2 37.2 + Scientists use their imagination and creativity when collecting data.
0.969 3.76 13.8 12.8 ¥73. - Scientists do not use their imagination and creativity, because this is contradictory
with their rational arguments.
0.924 3.52 26.6 14.9 58.5 - Scientists do not use their imagination and creativity, because it can be opposed to
objectivism.
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Table 7: Descriptive statistics of the components of the nature of science
STDEV Error Standard Deviation Average Number Components of the nature of science
(STDEV)

0.052 0.506 4.069 94  View and deduce

0.052 0.501 3.894 94  Transient and temporary science

0.052 0.508 2.767 94  Theories and scientific rules

0.066 0.645 3.500 94  The role of society and culture in science

0.048 0.468 3.367 94  Multiple scientific methods

0.066 0.645 3.436 94  Creativity and imagination

0.036 0.346 3.506 94  Total test
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Table 8: Single sample T-Test

Top Limits Low Limit Difference in the average Sig. (2-tailed) T-Statistics Components of the nature of science
0.173 -0.034 0.069 0.188 1.325  View and deduce
-0.004 -0.209 -0.106 0.042 -2.060  Transient and temporary science
-1.127 -1.335 -1.2131 0.000 -23.487  Theories and scientific rules
-0.363 -0.632 -0.500 0.000 -7.510  The role of society and culture in science
-0.537 -0.729 -0.633 0.000 -13.123  Multiple scientific methods
-0.432 -0.629 -0.564 0.000 -8.470  Creativity and imagination
-0.423 -0.565 -0.494 0.000 -13.836  Total test
93 Degree of Freedom
4 (Test Value)
95% Confidence interval
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Table 9: Pearson and Taw-Kondal correlation

Two-way meaningful level Calculated Coefficient

0.000 0.408 Pearson

0.000 0.305 Kendall's Tau
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