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Traditionally, astronomical observation of nebulae and galaxies could only be enjoyed in suburban
areas with beautiful starry skies and a thorough knowledge of the operation of an astronomical
telescope. In other words, it has been one of the most difficult sciences requiring specialized
knowledge and experience. This study provides a way for people without specialized knowledge to
observe nebulae and galaxies in the urban area of Tokyo. The effect is expected to be to make
astronomy more accessible to both children and adults and to foster interest in science.

The equipment used in this study was the eVscope eQuinox digital astronomical telescope. This
telescope has the following four features.

(1) Compact, lightweight, and easy to carry. Weighing 9 kg, with the main body size of 23 cm
(width) x 85 cm (height) (equivalent to three basketballs), it is an all-in-one telescope with a
motorized altazimuth mount, Wi-Fi, and batteries built into the main body. The telescope can be
stored in a special backpack to be carried on field trips.

(2) The telescope is very easy to set up. The tripod is assembled, the main body of the telescope is
installed, and the power is turned on. All the troublesome work is done automatically by a
smartphone app. The app sets up the telescope based on a database of millions of celestial
coordinates, i.e., the current location of the telescope and the direction of the telescope barrel in
the night sky. The app automatically performs the tedious tasks that were previously necessary,




such as aligning the telescope's polar axis and aligning the telescope.

(3) The app allows users to observe nebulae and galaxies in the Tokyo sky from the balcony of
their condominium. The telescope has an optical magnification of 50x and a digital magnification of
up to 400x, making it possible to observe stars up to 18th magnitude. By simply tapping the object
you want to see on the smartphone application, the ten observe nebulae and galaxies that you
have only seen in planetariums and textbooks. The astronomical images can be saved on your
smartphone.

(4) While only the observer can view celestial objects through a conventional telescope, this
telescope can be connected to up to 10 smartphones, allowing each user to observe celestial
objects from his or her own smartphone.

This study provides the joy and pleasure of astronomical observation to those who have an interest
in astronomical observation but do not have access to a telescope or cannot observe celestial
objects in the Tokyo sky. The eVscope eQuinox digital astronomical telescope used in this study
will reduce the limitations of the observing equipment (astronomical telescope) and the observing
location (Tokyo), which have been obstacles to astronomical observation. The effect is that many
people will be able to see nebulae and galaxies that they could not see before. As a result,
astronomical observation will become more accessible and is expected to increase interest in
science.
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Research on the development and practice of teaching materials for astronomical observation in elementary schools using smart
astronomical telescopes
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<Abstract>.

Traditionally, astronomical observation of nebulae and galaxies could only be enjoyed in suburban areas with beautiful starry skies and
a thorough knowledge of the operation of an astronomical telescope. In other words, it has been one of the most difficult sciences
requiring specialized knowledge and experience. This study provides a way for people without specialized knowledge to observe
nebulae and galaxies in the urban area of Tokyo. The effect is expected to be to make astronomy more accessible to both children
and adults and to foster interest in science.

The equipment used in this study was the eVscope eQuinox digital astronomical telescope. This telescope has the following four
features.

(1) Compact, lightweight, and easy to carry. Weighing 9 kg, with the main body size of 23 cm (width) x 65 cm (height) (equivalent to
three basketballs), it is an all-in—one telescope with a motorized altazimuth mount, Wi-Fi, and batteries built into the main body. The
telescope can be stored in a special backpack to be carried on field trips.

(2) The telescope is very easy to set up. The tripod is assembled, the main body of the telescope is installed, and the power is turned
on. All the troublesome work is done automatically by a smartphone app. The app sets up the telescope based on a database of
millions of celestial coordinates, i.e., the current location of the telescope and the direction of the telescope barrel in the night sky.
The app automatically performs the tedious tasks that were previously necessary, such as aligning the telescope’s polar axis and
aligning the telescope.

(3) The app allows users to observe nebulae and galaxies in the Tokyo sky from the balcony of their condominium. The telescope has
an optical magnification of 50x and a digital magnification of up to 400x, making it possible to observe stars up to 18th magnitude. By
simply tapping the object you want to see on the smartphone application, the ten observe nebulae and galaxies that you have only
seen in planetariums and textbooks. The astronomical images can be saved on your smartphone.

(4) While only the observer can view celestial objects through a conventional telescope, this telescope can be connected to up to 10
smartphones, allowing each user to observe celestial objects from his or her own smartphone.

<Summary>

This study provides the joy and pleasure of astronomical observation to those who have an interest in astronomical observation but
do not have access to a telescope or cannot observe celestial objects in the Tokyo sky. The eVscope eQuinox digital astronomical
telescope used in this study will reduce the limitations of the observing equipment (astronomical telescope) and the observing
location (Tokyo), which have been obstacles to astronomical observation. The effect is that many people will be able to see nebulae
and galaxies that they could not see before. As a result, astronomical observation will become more accessible and is expected to
increase interest in science.
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