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ABSTRACT*

The Constituent Factors of Elementary Student
Invention Capabilities and A Learning Application
Model

Youngchan Lee

Department of Elementary Practical Art Education
Graduate School, Jeju National University

Jeju, Korea

(Supervised by Professor Heuipil Kim)

The purpose of this study was to clarify the constituent factors of
invention capabilities for elementary school students. To achieve the purpose
of the study, the following three contents of research were established. (1)
To draw out factors of the cluster of invention capabilities and invention
capability for elementary school students. (2) To draw out the main
knowledge, skill and attitude consisting of invention capability. (3) To suggest
an effective learning application model for elementary school students though

field appropriate analysis.

* A dissertation submitted to the committee of Graduate School, Jeju National University
in partial fulfillment of the requirements for the degree of Doctor of Education
conferred in August, 2019.

- 213 -



Research methods in this study were literature review, Delphi survey and
elementary school field appropriate survey. In the literature review, the
concept of invention ability, components of invention ability, concept of
invention education and contents of invention education were examined.

For the Delphi survey, Delphi panel members consisted of 37 specialists in
invention education. The aforesaid panel comprised of 15 professors, 6
researchers in a laboratory concerning invention education and 16 teachers.
Delphi research has been conducted four times from January to April 2019.
The first round of Delphi questionnaires consisted of open questions about the
cluster of invention capabilities and invention capability. Through the
investigation, 29 invention capabilities were extracted and the concept of
extracted invention capability was defined operationally. In addition, similar
invention capabilities were categorized into four clusters of invention
capabilities. The knowledge, skill, and attitude that seemed to constitute the
invention capability were estimated through the literature analysis of the
extracted invention capability. The second round of Delphi questionnaires
were developed based on results of the first Delphi round. The Delphi panels
were asked to revise or supplement the proposed content. Based on the
results of the second round, four clusters of invention capabilities and 29
invention capabilities were revised to four clusters of invention capabilities
and 19 invention capabilities. In the Delphi third round, the Delphi panels
were required to evaluate the revised cluster of invention capabilities and
invention capability and validity through a five-step Likert scale. In the
Delphi 4th round (final round), the median and quadrant ranges of the entire
panel were presented. The Delphi panels were required to reevaluate the
revised clusters of invention capabilities and invention capability and wvalidity
through a five-step Likert scale.

The mean of the clusters of invention capabilities validities were analyzed

from 4.73 to 3.85. The mean of the invention capabilities validities were
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analyzed from 4.66 to 3.97. The degree of consensus to the clusters of
invention capabilities and invention capabilities were analyzed from 1 to .75.
The degree of convergence to the clusters of invention capabilities and
invention capability were analyzed from .50 to O.

In order to investigate the difference in perceptions of Delphi panel groups
in the validity of the clusters of invention capabilities and invention capability,
an independent sample t-test of the teachers group and the professors group
was conducted. There was difference in recognition of the three clusters of
invention capabilities and nine invention capabilities between the two groups.

For the elementary school field appropriate survey, Focus Group Interview
(FGI) members were organized. The FGI members reviewed that the
elementary school students’ invention capability derived from the Delphi
survey is appropriate or not for the educational field. In the review, four
clusters of invention capabilities and 19 invention capabilities were revised to
four clusters of invention capabilities and 15 invention capabilities.

The elementary school field appropriate survey was conducted among 144
elementary school teachers about two domains. The importance degree of
invention capabilities in elementary school as well as the performance level of
elementary students were investigated. The revised IPA matrix analysis was
used for elementary school field appropriate survey analysis. The revised IPA
matrix has four domains. A high degree of importance and high level of
performance is the basic/essential domain. A high degree of importance and
low level of performance is the advanced/essential domain. A low degree of
importance and low level of performance is the advanced/elective domain. A
low degree of importance and low level of performance is the basic/elective
domain.

As a result of the revised IPA matrix analysis, seven invention capabilities
(invention problem finding capability, invention idea searching capability,

invention 1dea production capability, invention idea selecting capability,
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invention idea expressing capability, invention model making plan capability,
invention model searching capability) were analyzed as basic/essential domain.

Eight invention capabilities (materials and tools using capability, digital
tools using capability, invention model evaluating capability, invention note
recording capability, intellectual property searching capability, invention
challenge preparing capability, invention challenge expressing capability,
invention challenge coworking capability) were analyzed as advanced/elective

domain.

Keywords: constituent factor, field appropriateness, invention capabilities,

invention education, learning application model
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