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A Study of Attainment Targets and Curriculum Management
Related to Pupils’ Physical and Mental Developmental Standard
Levels in Elementary School Programming Education

Yasumasa OOMORI*, Masataka ISOBE**, Tomohiro UENO***
Yusuke OZAKI**** and Sadato YAMAZAKI*

ABSTRACT

To implement programming education as a national curriculum standard for elementary school in Japanese elementary
schools by 2020, this study aims to annotate curricular maps with attainment targets for each educational stage from
kindergarten to upper secondary school in terms of the key concepts of “information, system and control technology,” and
“technological task-solving processes” proposed by Yamazaki et al. (2017). We examined examples of 6 educational
practices in a total 8 detailed lesson plans with explanatory learning materials developed by the Keiyo municipal elementary
school in the Tokyo metropolitan district, which is known to offer highly developed and innovative programming education.
We discuss on correspondence with “knowledge, skills and capabilities to be acquired by programming learning through
elementary school” reported by Oomori et al. (2017) and Yamazaki et al. (2017). The following conclusion were drawn:

(1) The school organized by the Cooperate Social Responsible (CSR) curriculum based on curriculum management that
led students to study basic concepts structure in “sequence (chikuji kozo)”, “the conditional branch structure”, and
“repetitive structure” of the structured programming repeatedly at increasingly advanced levels over 6 years to attain
the desired physical and mental standard levels.

(2) Because the concepts were needed to design a series of algorithm to complete tasks, “abstraction” was mainly utilized
for inside of a necessary concept in particular, and “pattern recognition”, “resolution” and “generalization” were making
them experience “reflection” activity repeatedly in spiral raising way according to the developmental standard levels
of their physical and mental conditions.

(3) The school teachers emphasized the development generic skills appropriate for each subject domain context to create
technological task to be solve in designing technological tasks to be solved. Information, communication and technology
(ICT) as well as the logical thinking capability necessary to solve problems and general abilities such as judgement
and the expressive capability were incorporated into students’ learning processes in their activities in “design and

”

planning” - “production” -“creation of the value (summary and expression)”.
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