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A Proposal of Elementary Level Programming Education Material
Based on CAS Computing Progression Pathways: Utilizing mBot
Robot and a Toolkit to Learn Algorithmic Thinking

MAKOTO IWASAKI'! TETSURO KAKESHITA™

Abstract. New curriculum will start at Japanese elementary schools in 2020. The curriculum contains education of
algorithmic thinking through programming education. However education content and expected level are still unclear, although
Japanese ministry of education published a leaflet of programming education at elementary schools (first edition). We have
developed a toolkit to learn algorithmic thinking using mBot robot.  The toolkit contains 22 programs that cover all functions of
mBot hardware components. A toolkit user can learn computer programming by using correspondence among specification,
algorithm, Scratch code and mBot hardware component. We propose programming education material utilizing the toolkit in
this paper. The material is based on Computing Progression Pathways instituted by Computing At School (CAS Guidelines) in
England. CAS guidelines define overview of information education at elementary and secondary school by 6 categories and 8
levels. We design education material about algorithm, programming & development, hardware & processing having strong
relationship with programming education. The material corresponds to the education level 1 to 5 that is standard at elementary
school. Education level of our material is controlled by selecting appropriate language feature and instruction to the students.

Keywords: Programming Education, Elementary and Secondary Education, Algorithmic Thinking, mBot Robot, CAS
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oooooboO0o0oooo0o0ooooOboO00ooeo00o0o0on
goopoooooopoooooooooooooooooo
ooooo?2o1ied
http://www.mext.go.jp/b_menu/shingi/chousa/shotou/122/attach/13
72525.htm

(9)oooooo00or DoooooOooooooooooo
oooooooro2o150
http://jouhouka.mext.go.jp/school/pdf/programming_syogaikoku_h
oukokusyo.pdf
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