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A= Atelel digd 27 olEE vEeR  AFTEFoE &
Mstglown, olF® ol AE FAHI WHAHI Ao s ¥
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Anz wold 5wl o™, Az Abn 3o WA WM
AF ddolupy] ogth. olgd Aol ¥ ATE s Fad AE

AAA WE7A] FEo] oul #AFe WIE Eh(Merriam et al,
2007)
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AT (Mezirow, 1978a; 1978b) ZAolA] FEd A Frox}9
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Abstract
Examining the Transformational
Changes in Elementary
Students’ Meaning Perspectives
About Climate Change While
Participating in a Climate Change

Scenario Planning Program

Shinhee Park
Dept. of Science Education (Earth Science)
The Graduate School

Seoul National University

The development of science and technology can increase social
uncertainty and cause risks beyond the foreseeable range. Education
should be made so that students, as democratic citizens who will live
in the future, manage these risks, judge their situation reflectively,
and practice correct actions. This ability is 'transformative' because
it can affect learners' lives and makes them make new judgments and

actions to pursue a new life that is different from before.
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On the other hand, in recent education—related studies, the
research to understand the human ability to cause transformative life
changes has been conducted in various fields. Mezirow's
transformative learning theory explains that changes in social
practices and values allow individuals to identify factors that affect
the surrounding world and their lives and modify their meaning
perspectives for better action. This can be useful for understanding
the human ability to change one's thinking to identify and prepare for
problems in modern society that are difficult to predict.

However, despite students' educational interest iIn
transformational change, there is still a lack of understanding of what
transformational change is observed by students and how it appears.
Therefore, organizing and presenting educational experiences that
can actively transform students is necessary. Therefore, this study
focused on scenario planning on climate change to observe
transformative changes in which students think and behave
differently unlike before in terms of transformative learning. Scenario
planning is one of the future research methods, showing the
usefulness of transformative learning and the possibility of
contributing to science education. In addition, the change in the
characteristics and meaning perspective of students participating in
Climate Change Scenario Planning was examined from a
transformative learning perspective. Through this, we will
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investigate what transformative changes learners can make in their
lives on the issue of SSIs and argue the role of science education in
these changes.

In terms of research method, this study follows the
characteristics of an exploratory case study. It aims to interpret
students' experiences participating in Climate Change Scenario
Planning from a conversion learning perspective. Therefore, a single
analysis of the characteristics of students' participation in class was
conducted first with the aim of a comprehensive view of the case,
changes in students' meaning perspective and development patterns
were set as intrinsic analysis units, and multiple analysis was
conducted. Therefore, this work describes the case using both a
holistic and embedded design. In particular, more diverse and detailed
descriptions of cases were made by analyzing research data collected
through multiple analyses.

For the development of the Climate Change Scenario Planning,
TAIDA was judged to be highly educationally utilized among various
scenario planning techniques because short—term goals were set
through scenarios, and observations of action results were included.
TAIDA consists of tracking, analysis, imaging, decision, and action
stages. In this study, participation in autonomous climate
action (+action) was added in the educational use, and the stage of
"TAIDA+A' was made. The class was held from September to

289

;ﬁ'! X

3 =11 =1
|-1-'l| .J!'



November 2021, and the researchers conducted the course
themselves and the study participants were 28 students belonging to
one class in the sixth grade of elementary school. In addition,
recording for classes, questionnaires, learning results, and online
data were collected for research.

Before analyzing the research problem, data collected through
the data analysis spiral method, a suitable method for detailed
analysis, were analyzed to focus on the characteristics seen from the
data. Subsequently, Research Question 1 was subjected to inductive
categorization using an iterative comparative analysis method.
Through this, the theme was derived based on the characteristic
context of Climate Change Scenario Planning and students' class
participation characteristics. Research question 2 identifies what kind
of 'habits of mind' and 'points of view' that students have had before
they participate in class on climate change. The change in meaning
perspective after participating in class was analyzed using
Hoggan(2016). Through this, the change in students' meaning
perspective through Climate Change Scenario Planning was identified.
Research Question 3 identified the phases of meaning that appear at
each stage of the class, derived the types and characteristics of
phases of meaning's development patterns, and explored the phases
of meaning's development patterns and differences of students
representing each type.
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As a result of the study, the characteristics of students'
participation in each stage of Climate Change Scenario Planning are
as follows. The first is 'increasing knowledge of science' that
considers scientific knowledge and various related contexts, and the
second 1s 'new awareness and reflection' on individuals, neighbors,
and society related to climate change. And the third is 'increasing
emotional expression' such as a sense of crisis and disappointment in
response to climate change, and the last fourth is 'an attempt at new
action' to respond to climate change. In particular, the increased
'knowledge of science' related to climate change influenced students'
'new awareness and reflection', and 'new awareness and reflection'
became an opportunity for 'mew action' again. And 'emotional
expression' was revealed directly or indirectly in this series of
processes, and the frequency and intensity of the expression
increased as the Climate Change Scenario Planning process
progressed.

The meaning perspective of students before participating in a
class on climate change consisted of 'habit of humanistic thinking',
'habit of avoidant thinking', and various points of view that revealed
the two habits of mind. Subsequently, after participating in the class,
the results of the change in meaning perspective of the types
'behavior', 'worldview', 'ontology', and 'epistemology' appeared to
students. Among the resulting types of meaning perspective changes,
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'worldview' and 'behavior' types were the most common, and these
changes in meaning perspective were more clearly identified through
comparison with habits of mind and points of view that constituted
existing meaning perspectives.

In addition, 10 phases of meaning appeared according to the
planning stage of the Climate Change Scenario Planning. Mainly,
several phases of meaning appeared in one stage, and as the stage
progressed, it was possible to grasp the tendency of higher levels of
phases of meaning from students. The phases of meaning repeatedly
appeared in several stages. In addition, students' phases of meaning
development differed for each individual. The four types of phases of
meaning's development were 'type of increasingly diverse phases of
meaning', 'type of varying phases of meaning from the beginning',
'type of gradually fading the expression of phases of meaning', and
'type of very few phases of meaning'. Changes in the meaning
perspective of students generally showed various developments in
the phases of meaning, and the clearer the expression pattern was,
the clearer it became.

In conclusion, education using future research methods, such as
Climate Change Scenario Planning, effectively expands students'
understanding of the world they live in, makes aware of their own
identity, and gives a try for choices and actions in their lives. And
transformational changes in the educationally intended meaning
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perspective can affect how students understand the world and
changes in behavior in daily life. In addition, it was found that the
transformational change in the meaning perspective had a more
significant influence on the diversity and expression patterns of the
phases of meaning than the number of phases of meaning expressed
by steps of Climate Change Scenario Planning.

The significance of the study based on the conclusion is as
follows. First, students' attitudes toward climate change revealed in
this study can provide implications for how to deal with SSIs such as
climate change in science education. Second, this study used
Hoggan(2016)'s analysis framework to objectively analyze the
results of meaning perspective changes found in 28 study
participants, contributes to prevent empirical discussions on what to
see as meaning perspective changes in transformation learning—
related research. Third, it was possible to grasp the possibility of
transformative learning through elementary school education,
changes in meaning perspective identified by young learners, and
educational factors influencing these changes in meaning perspective.
Fourth, Climate Change Scenario Planning can serve as learning that
changes one's perspective by attempting another's perspective, the
third of the four types of learning presented by Mezirow (2000).

This study explored changes in students' meaning perspective
through Climate Change Scenario Planning, so it has a limitation in
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that only changes in meaning perspective related to climate change
could be examined. In addition, the development of the phases of
meaning of individual students was identified through the collected
research data, so the effect of changes in the meaning perspective of
actual students on their lives may be different.

Finally, we propose to raise the precise position of dealing with
climate change in elementary school education, emphasize reflective
attitudes in coping with SSIs, and understand students'

transformational abilities through transformative learning theory.

Keywords : climate change, scenario planning, meaning perspective,
transformation, transformative learning
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