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Abstract

The School of Graduate Studies,
The Open University of Japan

Yuki Kobayashi

Research on the Development of Teaching Guidelines Contributing to the

Conception and Practice of Programming Education at Elementary Schools

The objective of this research is to develop a teaching guideline
contributing to the conception and practice of programming education at
elementary schools. The teaching guideline stated in this research is defined
as knowledge based on practice by teachers organized accordingly to actual
lessons that were effective for concepting and practicing programming
education at elementary schools.

In the current educational guidance guideline for elementary schools,
programming became a compulsory subject. However, given that teachers
have no experience of or have never coached programming, it’s easy to assume
the difficulties of practicing programming education at elementary schools.
This research focused on the hands-on knowledge which is indispensable for
teachers teaching programming education at elementary schools, While
making the particularity of programming education at elementary schools in
our country clear and defining the challenges of research, we have indicated
the relations between the knowledge children could acquire and the
expansion of lessons. Furthermore, data was collected from skilled
elementary school teachers for programming education by a semi-structured
interview and showed practical knowledge of the teachers. By organizing the
acquired knowledge, the teaching guideline was indicated and confirmed its

effectiveness. The conclusion of this research paper can lead to the following



five points.

1) Lessons of programming education at elementary schools can expect to
acquire various cognition and expressiveness.

2) In lessons of programming education at elementary schools, there is
association between a character of lesson explication and change in
consciousness of pupils.

3) Skilled elementary school teachers for programming education have a
common point of view in the lesson and recognize the points to make a
characteristic lesson toward elementary school programming education,
adapting to recognized significant points in previous lessons.

4) Related to making lessons, a total of 20 teaching guidelines could be
developed. TPACK, a teacher’s knowledge model and previous research
supported appropriateness of the teaching guideline.

5) About the developed teaching guideline, its effectiveness was confirmed
through inquiry questionnaires against elementary school teachers and

application in real teacher’s training class.

Brief summary in each chapter is shown as follows;

In chapter 1, social background involved in this research paper as
premise to proceed the research was confirmed. Existing problems and focus
were also presented.

There were three reasons as the background to introduce
programming education at elementary schools which was a promotion of
lesson toward new learning, fostering of humans to support change of
industrial structure and adapting to the change of global situation were
confirmed. Furthermore, with the process to introduce the program, the
primary object to foster highly skilled IT human resources had been changed
to foster human with programmatic cognition through educational contest
was stated. Also, while common point at elementary school programming
education between our country and foreign countries was confirmed, two
characteristics about teaching which are particularity of teaching method
implementing programming lesson within existing lesson and existing two
objectives in a lesson, as a lesson object and a programming object were noted.
Besides, due to implement steady programming education at elementary
schools, 1t was suggested to be important that teachers themselves
accumulated practical knowledge.

In chapter2, as a theory study, current trend about programming

education at elementary schools was organized and unsolved area of the



education was showed. Also, by reference of the research about teacher’s
practical knowledge focused in this research paper and TPACK(Technological
Pedagogical and Content Knowledge), a teacher’s knowledge model, a target
position of teacher’s practical knowledge in this research paper was clearly
displayed. Implementation possibility of programming education at
elementary schools, a previous study indication learning effectiveness and
effectiveness of teaching method were organized. Although various
knowledge applicable for the class of programming education at elementary
schools was derived, knowledge of shaping a whole class and implementing
weren’t identified. Also, its necessity was suggested. According to teacher’s
practical knowledge, by referring to TPACK, teacher’s knowledge model
through organizing deal of previous educational study and positioning of
teacher’s practical knowledge about programming education at elementary
schools was confirmed. In this research paper, practical knowledge about
programming education at elementary schools was defined as “knowledge
assuming that a real class wasn’t only based on programming knowledge but
also formed by previous classes and educational practice of programming
education at elementary schools. Also, about previous research method trying
to prove teacher’s practical knowledge which had a generalized direction of
practical knowledge aspired by educational engineering and applies the
approach to see the individualization and the particularization of practical
knowledge was indicated, and meaning about the content and the method in
this research paper was found. To target toward steadily implementation of
programming education at elementary schools, the object of this research
paper was noted again.

In chapter 3, shaping the class of programming education at
elementary schools and study method to develop the teaching guideline
contributed to implement, the object in this research paper were discussed.
As the class of current programming education at elementary schools was
assessed, various research problems derived from the object in this research
paper, such as a selecting criteria of a skilled teacher under study was
confirmed and from research (D to @ as research procedure to solve were
showed.

In chapter 4, as study (D, considering situation at present elementary
schools’ environment, from two points that “ If they use computers or not.”
and “ Which do they emphasize: achievement of learning object or hands-on
programming?” The classes of programming education at elementary schools

were described in 3 types, a)a class with working programming b)a class with



working programming to achieve the class objects by using computers c)a
class to try to achieve the class objects by using programming cognition, and
each achievements of practice was focused on mind change of pupil and
discussed.

Before and after each educational practice, survey about cognitive and
expressiveness against pupils with same questionnaire was conducted. As a
result, educational practices previously described in 3 types were confirmed
to change pupils’ mind about cogitation and expressiveness. In 3 type of
practices, pupils’ mind was changed relating to characteristics of class
explications. Among 3 educational practices, b) had fewer questions and
changed pupil’s mind than a) and ¢). In 3 educational practices, there were
differences among many questions changed pupil’s mind. The above 4 points
were proved. Also, one of selecting criteria for skilled programming teachers
can be decided.

In chapter 5, research @ focused on finding out key points to plan
the class recognized by skilled programming teachers at elementary schools.
The data from 10 teachers who had been practicing all described 3 types of
class more than 2 years was collected by semi-structured interview and by
referring previous research, the data acquired by a qualitative study method
was analyzed.

In conclusion, from the point of view for class planning, 11 categories

were derived as follows.
A) explicate learner-centered class B) clarify learning objective C)have pupil
perspective on learning content and activity D)give pupil opportunity to work
programming in cooperation E) give pupil opportunity to try and error, or
express F)prepare instructional equipment to visualize cogitation G)make
pupil conscious of programmatic cogitation H)make pupil conscious of
relation between social life and programming I)teachers themselves realize
the presence of programmatic cogitation in daily life and class J)establish
attitude toward programming class K)acknowledge point of attention about
programming class without using computer

Among them, it was clear that categories from A to H had relation
along with class explication. Although it wasn’t directly related to shape and
practice the class, there were 3 categories, (I, J, K), affecting each point of
view to plan the class of programming education at elementary schools.
Moreover, it was suggested that skilled programming teachers at elementary
schools realized point of view to plan characteristic class for programming

education at elementary schools.



In chapter6, based on point of view to plan the class from A to H about

class explication through the results of research @), research® intended to
develop teaching guideline contributed to shape and practice the class of
programming education at elementary schools. The data acquired from 10
skilled programming teachers was analyzed by qualitative study method.
Especially research 3 emphasized relation among the data and tried to
derive practical knowledge about programming education at elementary
schools on each categories from A to H. In conclusion, 1) total 20 practical
knowledge about point of view for class plan of each categories from A to H
were showed, organized and teaching guideline could be developed.
This guideline indicated to cover & educational knowledge to involve with
technology and 18 out of 20in (D practical knowledge about education among
teacher’ s knowledge model indicated by TPACK. Effectiveness of developed
the guideline evaluated by 635 elementary school teachers and applied for
teacher’s training was confirmed.

In chapter 7, the 5 points of result was stated in conclusion. Besides,
research subject and future prospect were described. The conclusion in this
research paper, summarized 5 points, were confirmed by referring previously
described research content. As a research subject, the necessity of evaluation
from learner of the guideline was suggested. The subject about how much
defined implicit practical knowledge was suggested, too. At last, based on
1dentified knowledge in this research paper, as development potential of
acquired knowledge in this research paper, the importance of ongoing study
to 1dentify necessary teaching skills at the time of focusing on utilization of

information could be presented.
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