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Research on "Reflection"” Method at the End of Elementary School Science Units

: Focusing on the Content of Students' "Reflection Descriptions"

Katsumi Nakai

Osaka University of Comprehensive Children Education Graduate School

This paper focused on the significance and purpose of "reflection description" at the
end of elementary school science units, as well as the specific types of reflective
instruction. Then, the significance of "reflection description" at the end of elementary
school science units and specific reflective instruction will be clarified in accordance with

the following research objectives O to ®.

Research Objective (D: Clarify why reflection in lessons is necessary, what, when, and
how to reflect. (Introduction, Chapters 1, 2, and 3)

Research Objective @ : Conduct description method using the "ABC description
method" at the end of units and clarify how much description of scientific concepts
related to concept acquisition and concept transformation can be confirmed, and clarify
the characteristics of "reflection description" method using the ABC description method.
(Chapters 4 and 5)

Research Objective 3: Conduct description method other than the ABC description
method at the end of units and clarify how much description of scientific concepts related
to concept acquisition and concept transformation can be confirmed, and clarify the
characteristics of "reflection description" method other than the ABC description method.
(Chapter 6)

Research Objective @: Clarify the differences between ABC description method and
non-ABC "reflection description" method when compared in the same grade and unit.
(Chapter 7)

Research Objective & : Based on Research Objectives ) to @, propose the
significance of reflection method at the end of elementary school science units and

propose specific reflection description method. (Conclusion)

The ABC description method handled in this research is a method of guiding
"reflection description” by instructing students to reflect on their initial learning image
as A, how they learned as B, and what they understood as C when students conduct

"reflection description” at the end of units. In elementary school science, it is necessary



for students themselves to consciously grasp whether scientific concepts learned through
each unit's classes have been acquired or how the initial concepts have changed.
Therefore, in the method of "reflection description" at the end of units, a stage is set to
reflect on the "initial learning image," which is the initial stage of learning, and method
is conducted as the ABC description method (a method developed by the author during
their time as an elementary school teacher).

In Chapter 1, the importance of prompting reflection in lessons was organized, and the
importance of prompting reflection by recalling what students learned throughout the
unit in lessons, especially at the end of the unit, and comparing the learning before and
after the unit, to describe the importance of describing self-transformation and self-
growth in the learning process was clarified.

In Chapter 2, the reflection in science lessons in elementary school was organized.
Based on this, it was shown that prompting students to summarize and reflect on the
unit's learning at the end of the unit allows them to recall the learning process of science
and realize the importance of describing scientific concept acquisition or transformation
and emotions.

In Chapter 3, a literature survey on prior research on reflection in science education
was conducted, showing that while reflection at every lesson is important, reflection at
the end of units is particularly important because scientific concept acquisition and
transformation can occur throughout the unit's learning.

In Chapters 4 to 7, through practical research on "reflection description" method at
the end of units, it was shown how much description related to concept acquisition and
concept transformation could be captured by practicing the ABC description method and
other reflection method methods.

In Chapter 4, at the end of the unit on "Temperature and Volume of Objects" in fourth-
grade science, a survey was conducted on how much description of scientific concepts
related to concept acquisition and concept transformation could be confirmed through
description method using the ABC description method. As a result, it was found that
approximately 80% of concept transformation and concept acquisition could be confirmed
when combined, and primarily, about 60% of descriptions related to concept
transformation could be confirmed. Therefore, it was found that by recalling the "A" part
of the initial learning image, many descriptions related to concept transformation could
be confirmed.

In Chapter 5, at the end of the unit on "Weight of Objects" in third-grade science
(current curriculum guidelines), a survey was conducted on how much description of

scientific concepts related to concept acquisition and concept transformation could be



confirmed through description method using the ABC description method. As a result,
about 60% of concept transformation and concept acquisition could be confirmed when
combined, and primarily, about 40% of descriptions related to concept transformation
could be confirmed. Similar to Chapter 4, it was suggested that descriptions related to
concept acquisition and concept transformation could be confirmed to some extent, but
due to the difference in the way questions were asked, it was implied that it might not
be sufficiently clear to students how to write with the ABC description method.

In Chapter 6, at the end of the unit on "Appearance of the Ground and the Sun" in
third-grade science (current curriculum guidelines), description method other than the
ABC description method was conducted, and a survey was conducted on how much
description of scientific concepts related to concept acquisition and concept
transformation could be confirmed. As a result, about 60% of concept transformation and
concept acquisition could be confirmed when combined, and about 40% of descriptions
related to concept transformation could be confirmed. Since it was not a reflection
method like the ABC description method that recalls the initial concept, it was suggested
that descriptions related to concept transformation could not be confirmed.

In Chapter 7, to compare the differences between ABC description method and non-
ABC "reflection description" method, a survey was conducted at the same grade and unit
for third-grade science on "Magnetism." With the cooperation of two teachers, in one class
at the end of the unit on "Magnetism," the ABC description method was implemented,
while in another class, "Let's reflect on learning about magnets. It's okay to look at the
textbook and notes while reflecting," the "reflection description" method was given. As a
result, descriptions related to concept transformation were confirmed in 80% (16 out of
21 students) in the class with the ABC description method, while only one student out of
21 confirmed it in the class with non-ABC description method. Descriptions related to
concept acquisition were confirmed in one student out of 21 in the class with the ABC
description method, while about 90% (19 out of 21 students) were confirmed in the class
with non-ABC "reflection description" method. From this, it was clarified that in the
same grade and unit, the ABC description method confirmed descriptions related to
concept transformation in 80%, while non-ABC description method confirmed
descriptions related to concept acquisition in about 90%. Therefore, it was clarified that
depending on whether intentional method to recall the initial concept or method to reflect
on learning content (what was learned) while looking at the textbook or notes is given in
"reflection description" method, there is a difference in whether students' descriptions
are mostly related to concept transformation or mostly related to concept acquisition.

In the concluding chapter, the summary of each chapter was provided, and discussions



were conducted in line with research objectives O to (&, presenting the results and
issues of this research.

For research objective (D, the importance of reflection at the second stage of
educational activities (end of lessons) was demonstrated, highlighting the significance of
reflecting on learning content, relating it to current or past learning, generalizing it, and
becoming aware of self-transformation through connecting learning content with oneself.
It was revealed that in reflecting on the conclusion of a science lesson unit, recalling
students' past learning content and allowing them to apply their own scientific
perspectives and thoughts enables recalling the entire learning process, describing
scientific concept acquisition and conceptual change. It was made clear that it is
1mportant for students to personally experience self-transformation and growth through
this process.

For research objective @), it was found that implementing the ABC description method
not only confirms concept acquisition but also reveals descriptions related to conceptual
change. Additionally, results from Chapters 4 and 7 indicate that approximately 60% to
80% of descriptions related to conceptual change can be confirmed, indicating a
characteristic of the ABC description method in terms of "reflection description"
instruction. This is thought to be because it is easier for students to write descriptions
related to conceptual change by recalling scientific concepts related to initial learning
(A) or concepts at the end of learning (C) and being conscious of them.

For research objective 3, it was revealed that when conducting "reflection
description" instruction (not using the ABC description method), it is difficult to confirm
descriptions related to conceptual change that relate learning content to current or past
learning content. It is speculated that differences in questioning methods during teacher-
led reflection description instruction lead to confirmation of descriptions related to
concept acquisition or conceptual change.

For research objective @), it was clarified that in the same grade and unit, the ABC
description method confirms descriptions related to conceptual change (primarily
confirming learning content, relating it to current or past learning content, and
generalizing it), while instruction involving reflection on learning content (what was
learned) while referring to textbooks or notes confirms descriptions related to concept
acquisition (primarily confirming learning content). In reflection instruction involving
textbooks or notes, since students write based on experimental results or words written
in textbooks or notes, it is speculated that descriptions related to concept acquisition are
often observed. As mentioned in research objective ), it was revealed that differences

in questioning methods during teacher-led reflection description instruction lead to



confirmation of descriptions related to concept acquisition or conceptual change.
For research objective &, the importance of reflection at the end of a unit was
demonstrated, along with the revelation that differences in questioning methods lead to

™

differences in the content of students' "reflection descriptions." Therefore, it became clear
that it is necessary for teachers to clearly define their intentions regarding what they
want students to be aware of and describe through reflection at the end of a unit,
especially in science. Reflecting at the end of a science unit allows students to personally
experience self-transformation and growth by recalling the entire learning process,
describing scientific concept acquisition and conceptual change. It was clarified that for
students to personally experience self-transformation and growth in this way,
questioning and reflection instructions that enable recalling initial learning images or
initial learning content, such as the ABC description method, are required.

As a result of this research, an improved version of the ABC description method
worksheet for reflection instruction at the end of elementary school science units was
proposed. The uniqueness of this research lies in the fact that the ABC description
method is an instructional method for conducting descriptions related to conceptual
change at the end of a unit, and it demonstrated its utility to some extent as a simple
method.

Regarding the challenges of this research, it is difficult to capture what contributed to
the acquisition or transformation of concepts (such as scientific perspectives and
thinking) with the original ABC description method, and there remains a challenge
regarding the empirical validity of the revised version of the ABC description method as
implementation surveys have not been conducted. Additionally, since the author's
practice sometimes captured descriptions related to conceptual change more effectively
than the practice of cooperating school teachers, it is necessary to develop worksheets
that can yield results when practiced by other teachers.

Furthermore, conducting investigations into the effectiveness of the ABC description

method in grades and units not covered in this research is another challenge.
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