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19 itk (Ryan & Deci, 2000). &3
Ji= AFels 54 AAF s717F Fo
E 71T % Ao (Amabile, 1993).
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HEREA Sl AL, A 2 A7l E s gke] A A A A dFdEs +
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and Its Application Effects for

Environmental Education
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Global environmental issues, such as climate change, are issues
that humanity has to cooperate to solve as a top priority. However,
countries or companies, which are the main actors of global
cooperation, have the nature of being mutually exclusive due to

conflicts of national interests or personal interests. Therefore, the role
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of the ordinary citizens, who are both ‘sovereign’ and ‘consumers’, is
becoming more important. Accordingly, the ordinary citizens should be
reborn as “ecological citizens” who critically reflect on the nature of
global environmental problems and act and be in solidarity to promote
not only daily lifestyle changes but also social structural changes. So,
promoting “ecological literacy” of the citizens is the most important
goal and urgent task of environmental education.

The ecological literacy 1s the comprehensive competence to
understand and feel the close interrelationship between us and the
world surrounding us, and to create a sustainable future in which all
beings coexist in the interrelationship. What 1is particularly
emphasized as an important first step in cultivating the ecological
literacy 1s the direct experiences of nature. However, in the field of
school education, there are many practical difficulties in conducting an
outdoor nature experience education. In order to alleviate the
difficulties, making use of school forests i1s being proposed, but
research and practical efforts for it are currently insufficient.

On the other hand, it is pointed out that we tend to fall into 'plant
blindness’, where we generally feel less awareness and value of
plants than animals. Because of that, we cannot properly recognize
the existence of plants, which are in danger of extinction more
serious than animals and will have a profound impact on the Earth’s
ecosystem. For that reason, we can lose balance in diagnosing and
finding solutions to the current global environmental crisis. Therefore,
the plant blindness is a problem that needs to be addressed urgently
from the perspective of ecological literacy and environmental
education.

In this research, 'mobile learning’ is considered a good alternative

to solving the practical difficulties in the outdoor teaching-learning
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environment and achieving task goals. Therefore, It was decided to
develop a mobile application, which induce experiences of observing
plants. It has the ultimate goal of enhancing ecological sensitivity
through outdoor nature experiences, specifically by solving the
problem of lack of ability to recognize neighboring plants, which is
the most crucial part of plant blindness symptoms, and it also aims
to change behavior so that students can look into the plants they
encounter in everyday life without passing by.

To this end, ‘gamification’ was used as a methodology to induce
autonomous learning. And since behavioral change was expected as
an effect when the developed mobile application was applied, it was
decided to check whether self-efficacy for plant observation and
interest in plants were enhanced. In addition, this research applied the
"product and tool research” methodology, the first type of design and
development research methodology, because it has the practical
context of a project to develop a part of an environmental education
curriculum actually conducted in a middle school. Therefore, the
design and development process was described in as much detail as
possible to find lessons as a field-based empirical research.

Accordingly, this research went through the process of analysis,
design, development, implementation, and evaluation as a whole, and
tried to describe the process in as much detaill as possible. In this
process, the necessity of this research was confirmed through a needs
analysis, and three final learning goals were derived through task
analysis. And based on this, specific learning contents were
developed, which help students learn how to observe plants and
induce their observation behavior. In addition, in order to prepare
specific theoretical guidelines based on gamification and self-efficacy

in the development of this mobile application, 7 design principles and
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19 guidelines were derived by conducting a literature review. And a
development team also was formed with experts in programming,
gamification, and design to develop this mobile application. And a
middle school in Mapo-gu, Seoul, where the school forest was
suitably formed, was selected as the research site, and the
development was completed through the process of reflecting feedback
on iImprovements each time by preliminary application to classes over
two rounds. And finally, by applying this mobile application to 162
male students, it was confirmed that their plant observation
self-efficacy and interest in plants increased significantly.

This research 1s significant in that it presented research results
that proved its effectiveness in a situation where research on an
outdoor nature experience education using school forests was
insufficient, and presented specific teaching-learning methods to
alleviate plant blindness. In addition, the significance of this research
can be found in that it presented research results that effectively
utilized gamification and mobile technology as a way to solve the
difficulties of conducting an outdoor nature experience education. This
also shows that difficulties and obstacles in education that have been
exposed so far can be effectively overcome through smart technology
and the characteristics of the digital native generation. Therefore, this
research shows a meaningful case and methodological alternative in
overcoming the limitations that the Ministry of Education’s “smart
education promotion strategy” had, which was the lack of content or
learning models suitable for smart education in introducing the
strategy to the education fields.

However, in confirming the effectiveness of this research, only
male students were targeted, and the focus was on change in

motivation rather than learning outcomes. In addition, although the
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mobile application in this research has dual characteristics of product
and tool, this research is limited to product research. The above can
be pointed out as limitations of this research. It is hoped that further

research will be conducted beyond these limitations in the future.

keywords : school forest, outdoor nature experience, plant
blindness, gamification, mobile application, design and
development research
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