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; : 3. Number of
1. Metal. % ﬁtﬂm: WA, scintillations per 4. A/Z.
’ minute, Z.
Lead 207 62 30
Gold 197 a7 34
Platinum 195 63 33
Tin 119 34 28
Silver 108 2T 25
Copper 64 14.5 23
Iron 56 10.2 18.5
Aluminium 27 34 12.5
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“It is of interest to note that Nagaoka has mathematically considered the
properties of the Saturnian atom which he supposed to consist of a central
attracting mass surrounded by rings of rotating electrons. He showed that
such a system was stable if the attracting force was large. From the point of
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view considered in his paper, the chance of large deflexion would practically be
unaltered, whether the atom is considered to be disk or a sphere. It may be
remarked that the approximate value found for the central charge of the atom
of gold (100 e) is about that to be expected if the atom of gold consisted of
49 atoms of helium, each carrying a charge of 2 e. This may be only a
coincidence, but it is certainly suggestive in view of the expulsion of helium
atoms carrying two unit charges from radioactive matter.”
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Abstract

An Analysis of Rutherford’s Problem Finding and Solving Process in
Atomic Model Concept Construction and A Development of Program for
Student Creativity Enhancement through Its Application

Hyeon Seok Jeong* - Seungwoo Yi* - Youngmin Kim***

Creative problem solving ability is a very important factor in science education. Therefore,
in science class, development of abilities in finding problems and generating hypothesis, which
are major component of creative problem solving are important factors for students to improve.
In history of science, scientists have constantly found scientific problems and continued the
efforts for solving the scientific problems. And the discovery of the patterns of scientific
problem solving process is an important component of the scientific creativity education.
Therefore, by doing analysis the motivation and the problem solving processes of creative
scientists who discovered the scientific problems, and solved them, we assumed, the patterns
of the process in finding and solving of scientific problems could be found. And this will guide
the direction of the program development for improving creative problem solving ability of the
students.

In this study, Rutherford, who is one of the well-known scientists, was investigated.
Rutherford detected and resolved problems through qualitative tests based on observation and
thinking in the formulation of his theory of the atomic model, such Rutherford’s
problem-solving process can be used for program development to help secondary school
students’ scientific problem solving ability improvement. In the formation of the atomic model,
Rutherford’s finding problem and solving process shows a simple and continuous inquiry
process, leading to the discovery of new problems and problem solving, through the causal
question for observation and description of phenomena observed. Using Rutherford’s problem

finding and abductive thinking process demonstrated in the process of his reasoning for the

* Pusan National University
«+ Research Institute for Science Education, Pusan National University
w#x Corresponding author: Pusan National University, minkiyo@pusan.ac.kr
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problem solving, we developed a program to improve the students’ problem discovery and
problem-solving ability in secondary school science education. And the validity and the
effectiveness of the program were tested by expert’s review and adminstration of the program

to the secondary students.

Key words: Rutherford, problem Finding, problem solving, abduction, atomic model, creativity

development program
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