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Development of an Assessment Formula for Scientific Creativity and
Its Application

Lim, Chae-Seong
(Seoul National University of Education)

ABSTRACT

Researchers have employed a diversity of definitions and measurement methods for creativity. As a result,
creativity research is underrepresented in the literature and the findings of different studies often prove difficult
to draw into a coherent body of understanding. With regard to assessment, there are some important problems
both in creativity research and practice, such as originality bias and Big-C creativity bias in teachers' perceptions
about creativity and creative thinking, and additive rather than multiplicative scoring systems of creativity
assessment. Drawing upon most widely accepted conceptions of the creativity construct, I defined ‘student's
scientific creativity’ as the ability to make a product both original and useful to the student in terms of little-c
creativity, and ‘scientist's scientific creativity’ as the ability to come up with a product both original and useful
to the science community in terms of Big-C creativity. In this study, an ‘Assessment Formula for Scientific
Creativity’ was developed, which is consisted of the multiplication of originality and usefulness scores rather than
the sum of the two scores, and then, with scores calculated from the assessment formula, the scientific explanations
generated by children were categorized into four types: routine, useful, original, and creative types. The assessment
formula was revealed to be both valid and reliable. The implications of the assessment formula for scientific
creativity are examined. The new assessment formula may contribute to the comprehensive understanding of
scientific creativity to guide future research and the appropriate interpretation of previous studies.

Key words : assessment formula, scientific creativity, types of scientific explanation, originality, usefulness
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biological phenomena

Fig. 1. Contents and process of the research
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Fig. 2. Task that requires the students to explain a biological phenomenon
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Table 1. Classification of students' explanations according to the four types of scientific creativity

Useful type

Creative type

- Because the leaves of trees are generally flat, the body shape of
the butterflies will also be flat. The thickness of the butterfly body
will be similar to that of tree leaves in order to avoid their natural
enemies. (O: 6.4 / U: 7.2)”

- Eyes of the butterflies are positioned axisymmetrically in order to
trick as if there are several natural enemies. (O: 5.2 / U: 7.7)

- It may be a kind of designs to threaten their natural enemies. (O:
52/ U 6.7)

- The reason of having symmetrical round patterns on their wings
may be that if their natural enemies approach, the butterfly would
spread its wings in order to be seen as if that patters look like the
faces of insects. (O: 6.4 / U: 7.3)

- The butterflies have several eyeball-shaped patterns so as not to
get caught easily by their natural enemies, because that patterns
would give feelings as if several eyes look them. (O: 5.2 / U: 7.8)

- To make them secure by startling other insects. (O: 6.4 / U: 6.9)

- When the natural enemies look the butterfly, round patterns on its
wings would make it hard for them to approach to it because that
patterns are look like several owls' eyes. (O: 5.2 / U: 7.1)

- The butterflies would escape from their natural enemies by
looking like owls. (O: 6.4 / U: 7.1)

- In order to trick predators as if there are three frightful animals
with large eyes. (O: 5.2 / U: 7.1)

- To startle predators by spreading their wings to show the patterns.
(O: 64/ U: 6.8)

- The butterflies have threatening patterns on their wings in order

not to get caught by their natural enemies. (O: 6.4 / U: 6.8)

- If the butterflies flap their wings, then the eyeball-shaped patterns

would be looked like staring by birds, which threaten their natural
enemies. (O: 10 / U: 8.1)

+ If the natural enemies look these patters, then they may think

there are two or three owls. (O: 9.2 / U: 7.0)

- The butterflies can make their natural enemies confused by spreading

their wings with eyeball-shaped patterns. (O: 9.6 / U: 7.2)

Routine type

Original type

- The showy patterns make the butterflies safe from their predators.
0:72/U:52)

- The butterflies have those patterns in order to attract their mates

or other things. (O: 7.2 / U: 5.7)

- Because butterfly-eaters may be not herbivores, the butterflies

have plant-like shapes in order not to be eaten by their natural
enemies. (O: 10 / U: 5.2)

- The butterflies have very large wings because they need to fly

quickly. (O: 10 / U: 5.2)

- Although one wing is at the state of being folded, the scary shape

of eye will still be seen. (O: 8.8 / U: 6.3)

- The butterflies have eyeball-shaped patterns on their wings in

order to chase away their natural enemies by looking like a larger
animals. (O: 10 / U: 6.1)

9 0 and U represent scores of originality and utility respectively.
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