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Abstract

The School of Graduate Studies,
The Open University of Japan

Furukawa Yoshiki

A study of teaching strategies in elementary school science education
Knowledge structure by development type of semantic network model

The scholastic ability of the science education in the elementary school is a
power which can be thought how the thing and the phenomenon around the
body can be explained by the scientific knowledge. In other words, it is the
ability to use scientific concepts to discover and create new problems in order
to solve the problem scientifically. Therefore, the concepts held as children's
memory must be connected to each other in a meaningful way.

In other words, it can be thought that academic ability is a relation
between concepts.

The knowledge acquired by children is remembered once, but not
immutable. It is a movable thing with the possibility that it is used when the
child needs it, it is corrected, and it 1s modified. Through such processes, the
knowledge acquired by the child is conceptualized with meaning. Therefore,
it 1s necessary to discuss based on the memory process of the child when
thinking how the knowledge is adopted by the child and it is conceptualized.

However, there is a problem in the formation of such a concept. The reason
is that the idea that the child is correct in a certain problem was concluded
using a very personal empirical knowledge and the concept of already.
Therefore, there is a possibility that the part which lacks objectivity that
other children can consent is included. Knowledge is not meant to be taught
and memorized. In the formation of knowledge, it is necessary to understand
that the child first outlines the concept of self and lacks knowledge. And, it is



necessary to consent that the idea derived by the thought is enough. And, it
is necessary to do the thought in the STM (short term memory) and the WM
(working memory), and to form the semantic memory and to conceptualize
knowledge.

There are several problems when children acquire knowledge and form a
concept.

(D There is a difference in the concept of the language of each teacher and
child. Therefore, there is a problem that the concept of the teacher's spoken
language cannot be conveyed to the child. This problem is a problem on the
part of the teacher.

@ In order to form a concept, we have to rehearse many times and take
the concept that we have acquired into the process of thinking and examine
it again. However, in the science education of the elementary school, it does
not do such a process from the relation of the content and the guidance time
to teach. It is not an exaggeration to say that it is almost impossible to
confirm and restructure the concept of the self in the guidance system of the
current school education even if the child acquires knowledge which is.

@ Until now, there was no way to see how the knowledge of children was
preserved, and teachers were only able to know that knowledge existed as a
result of the evaluation test. However, if it can be represented as a semantic
network model that captures the individual concepts of children as a single
node, teachers should be able to understand the structure of children more

reliably than ever.

Therefore, the significance of this study is described below.

Academic ability is cultivated through the process of conceptualization of
newly acquired knowledge related to existing knowledge. The concept of
knowledge is to form semantic memories from episodic memories held in
LTM (ong term memory), and to make them sublimated to procedural
memories by rehearsing them many times. In this study, the activity which
recalled the memory which was not in the past study guidance process was
positioned in the guidance process. Then, I conducted a study on the

conception of children's knowledge.

Next, the purpose of the research is described.
(D The formation of the false conception of children by teacher's utterance
and its modification.

First, I showed how the utterance of the teacher communicated the wrong



information to the child, and clarified the formation process of the false
concept caused by that. Next, we show the process that the false concept is
corrected by the following further utterance of the teacher. And I want to
clarify the necessary requirements to correct the false concept.

@A representation of knowledge and experience remembered by learning.

First, I clarify whether children can conceptualize and relate their
acquired knowledge to existing concepts. Then, in the learning process which
was newly added after the study had finished, the child connected the
acquired knowledge with other existing concepts, and expressed it by the
semantic network model. This semantic network model is a new knowledge
model with modifications to the original model.

(@Evaluation of children's learning by the knowledge model

This knowledge model shows how the children relate the knowledge
acquired by learning to existing concepts. It also expresses how the children
interpreted the acquired knowledge. Therefore, this knowledge model is
convenient to know how the child's understanding was done. In this study,
we examined the relationship between the knowledge model of children and
the evaluation of learning.

@The use of episodic memory in conceptual formation

If you look at the knowledge model that was created, it is possible to
confirm the appearance that the meaning memory and episode memory are
expressed. Knowledge is considered to have a deep relationship with
semantic memory. I investigated the knowledge model created by the child
in detail, and investigated how the episode memory was used.

(®The advantage of creating a knowledge model to summarize learning

It is examined whether it can be said that it is an effective learning
method to create the model of the conceptual knowledge, and to write the
contents understood as sentences to acquired.

The structure of this paper is as follows.

In the first chapter, we discuss the problem of language and the
conceptualization of knowledge that arise when children try to acquire
knowledge. Children who do not know the meaning of the language cannot
understand the contents of the teacher's utterance. In this study, we discuss
the cause of the case with a concrete case which we cannot understand
because we do not have the concept of language, and when we do not
understand the concept of language. In addition, we discuss the necessary
requirements of the teacher's utterance when the child cannot understand

the language. In addition, we introduce an example of memory recall which



leads to the discussion in the future. Finally, we consider Vygotsky insistence
on the thought activity which goes from acquiring knowledge to the
formation of the concept.

In the second chapter, we discuss how the wrong concept of the child
formed by the teacher's utterance is corrected by the teacher's further
utterance, etc. As a problem of the teaching side. This chapter intentionally
induces the child's false conception and reveals what the teacher should
speak on the grounds in such a situation.

Chapter 3 discusses how to organize knowledge in order to conceptualize
the contents of learning as a learning problem. Learning is that children
acquire knowledge in class and form concepts. Such learning behavior is
extremely personal, and children interpret acquired knowledge using their
own experiences and existing concepts, and constitute semantic memory. It
1s necessary to visualize the understanding of the child in order to bring the
simple concept formed in this way to a scientific concept as much as possible.
In order to do this, we need to examine the knowledge model to visualize the
concept.

Moreover, it is necessary to do the following practice research.

(DWe examine the data processing of the knowledge model expressed by

children.

@The characteristics of memory recall are investigated.

@ The relationship between semantic memory and episodic memory is

investigated.

Chapter 4 discusses practical research as a further concrete development.
The memory recall by the knowledge model clarified by the previous
discussion is examined how to function in the scholastic side of the child.

(DThe concept of children is to consider whether children can make

corrections by using the knowledge model.

@Find out how the results of using the knowledge model affect the

evaluation test.

@I compare how to summarize the current learning and how to use the

knowledge model.

@ Consider how conceptual formation has influenced the child's

explanatory abilities.
Chapter 5 discusses the future prospects of learning using semantic network
models.
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