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Abstract

We aim to develop Fab culture, securing the foundation of ”"Fablub Hakodate beta” of
”"Hakodate Miraikan” and holding a workshop in Hakodate city by last year, etc. We
continue to do a lot of activities and Fab publicity activities (2014 - 2017) I came. The goal
of this fiscal year is to create a new attractive Fab content curriculum that can be used
at this base to further develop Fab culture and distribute production to the world through
workshops and recipes.

Kagaku group make education contents for teaching children about creation and scientific
method. This time, we cooperate the Gakken’s contents, “ Mononoshikumi-Kenkyushitsu
” . Mononoshikumi-Kenkyushitsu is science education course for children. In the course,
students learn through making familiar items as robot. We referred to the course and
decided that the theme is making robots of blocks “ ArTec” company selling (hereinafter,
this is called “Block ” ) and programming.

First, we analyzed existing contents. The requirements are “It can be attract children.”,
“ There isn’t overlap with other teaching materials.” and “ Children can learn something
through the contents.” . As a result of discussion, the content we make in fact is “ Robot
like submarine to learn about buoyancy (hereinafter, this is called “ Robot”)”

After deciding theme, we consider about structure of robot. The requirements are “Its
structure match with the motif (This time, the motif is submarine.). “ and “It’s safe when
children use the contents”. As a result of consideration, the structure is that the robot can
control inside its ratio of air to water and move in water.

In the first half, we built the tube pump as engine. The reason adopting tube pump is
that can work by only a DC motor and the structure is solid. However, blocks can’t work
as roller and etc. So, we made the parts of robot by 3D printer to solve the problem.

In the second half, we made the robot moving in water. It is built of blocks and parts
made 3D printer like the tube pump. The robot was adjusted the weight, so it sink when
it’s filled with water and it float when it’s emptied. Also, we improved the design. In first,
the robot was made by only blocks. However, it’s not suitable because blocks don’t have
curved surface and can’t express curving like submarine. So, we made hemisphere of parts
and join to robot and improve the design.

Also, we made another contents to better learning. In the subject, learners automate
the movement of the robot. If the robot is added depth sensor and program, the robot

automatically float when the robot sink to the bottom. We can’t use depth sensor because
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we need to avoid risk of electric shock and we can’t put electronic parts into water. So, we
put infrared photo-reflector under the transparent aquarium to resolve the problem.

Finally, we made the textbook to be able to use the contents made in this project as
teaching material. It’s written about structure of tube pump and submarine, the how
about building robot and programming. When we made the text, we refer to construction
of the text of “Mononoshikumi-kenkyushitsu”. The pages about building robot show used
parts and figure of completed robot. The visibility is improved because the page is simple.
In addition, there is the aim that learners think the way to build and obtain the ability to
think.

As future prospects, it is necessary to improve unfinished places of robot and text. We’'d
like to supplement the insufficient points that we grasped, have each experts and general

people use texts, and get feedbacks to improve the quality.

keywords Fab, education, Gakken, Mononoshikumi-kenkyushitsu

(*Responsibility for wording: Tomoya Kanazawa)
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