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Abstract: Recently, it has become relatively easy to create spherical panorama content using
augmented reality authoring software and spherical panorama cameras. Moreover, in Japan, 70
years have passed since World War Il, but peace education is still esteemed. Thus, this study
developed spherical panorama, virtual reality learning material for peace education, and
evaluated the learning material’s user interface. As a result, in terms of interest and motivation,
the usefulness of this learning material was demonstrated. Furthermore, some of its
improvements have been shown in this study.
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1. Introduction

Assuredly, learners’ interest and understanding improve with virtual reality (VR) learning tools. Indeed,
there are several ways to display a spherical panorama image to provide virtual immersive learning, for
example, CAVE (Ishikawa et al. 2010) and Dome Type Audio Visual MR Environment (Suzuki et al.
2012) in which interior spherical images can be shown. Moreover, one presentation method used HMD
(Head Mounted Display), indicating the wide view’s usefulness (Arthur 2000, Hassan et al. 2007).
However, when the amount of equipment and the burden of installation are considered, using this
technology at educational locations is not easy.

In contrast, tablet device usage is increasing, and its practical application in education is much
anticipated (Savilla 2010). Additionally, spherical panorama cameras (Richo Theta) are on the market
and spherical panorama images can be made easily (Shohara et al. 2014). Therefore, spherical
panorama VR learning materials employing a tablet device can easily be developed, and the usefulness
of these learning materials is also much anticipated.

In Japan, 70 years have passed since World War Il, and peace education is still highly
esteemed. However, historical transmission becomes difficult because few persons who actually
experienced the bombing are still living. Thus, archive content (Watanave et al. 2011) and VR content
(Fujiki et al. 2014) regarding the bombing experience have been developed to solve this educational
problem. However, since the equipment set-up burden is heavy, implementation in various schools and
distance locations is difficult. Furthermore, the feeling of being in bombed areas is difficult to provide
for distance learners.

Thus, this study aims to develop spherical panorama VR learning material for peace education
and evaluate this learning material’s user interface.

2. Outline for Spherical Panorama VR Learning Material
The outline for Spherical Panorama VR Learning Material is shown in Figure 1. This learning material
has four content locations around the hypocenter area in Nagasaki city: Hypocenter, Urakami

Cathedral, Shiroyama Elementary School, and the Former Urakami Branch of Nagasaki Prison. These
locations are displayed when the camera attached to the tablet device recognizes each augmented reality
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(AR) marker on the paper text. In this case, if the tablet device makes the image into an AR marker, then
each spherical panorama image will be displayed. Therefore, learners can see spherical panorama
content and images, which are synchronized with a movement of the tablet device that learners operate.

Incidentally, photos taken just after the A-bombing and Translator’s films are overlaid on
spherical panorama images (virtual environments). Moreover, when learners touch photos taken just
after the A-bombing, the photos’ size scales up and down.

This learning material was developed using AR authoring software (Metaio Creator/metaio).
Learners must install an AR browser application (junaio/metaio) in a tablet device, and learning content
can be seen by installing junaio application via Wi-fi.

Photo after A-bombing
__Server Translator’ s Movie

Paper text rAR Marker

Elosmiont

Spherical Panorama mode (present)

Spherical Panorama mode
(after A-bombing)

AR Maker

Figure 1. Outline of Spherical Panorama VR Learning Material

3. Subjective Assessment by Survey

A total of 41 undergraduate university students participated in the survey. After “operating” the
learning material, students responded to 16 questions by selecting from the following four responses:
Strongly Agree, Agree, Disagree, and Strongly Disagree. The positive (Strongly Agree and Agree) and
negative (Disagree and Strongly Disagree) responses were totaled for each item and compared using
Fisher’s exact test.

4. Results and Discussion

Table 1 displays the Fisher’s exact test results, which proved the learning material useful in increasing
learners’ interest and motivation and also possibly encouraged active learning. Furthermore, the
material might be available for distance learners unable to visit Nagasaki, to provide the feeling of being
there. Additionally, the number of spherical panorama locations was increased as improvements to the
material; and the trial usage revealed the need for added explanation by characters and film.

5. Conclusion

This study developed spherical panorama VR learning material for peace education. This learning
material has four content locations around the hypocenter area in Nagasaki city. Furthermore, the user
interface was evaluated. Finally, in terms of interest and motivation, this learning material’s usefulness
was demonstrated.

Future research will focus on further improving the learning material. It will also be necessary
to examine the educational effect in practice classes.
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Table 1: Subjective assessment results of VR learning material for peace education

0 c Positive Negative FIiEsher’s

uestion Categories Strongl . Strongl xact
g Agrgey Agree | Disagree Disaggrae)é Test

It is interesting learning material. 28 13 0 0 e

It is useful for peace education. 16 22 3 0 **

It raises learners’ interest. 23 12 5 1 kel

It raises learners’ motivation. 24 11 6 0 *x

It encourages active learning. 16 17 8 0 **

Using this learning material provides the

feeling of being in the hypocenter area. 22 15 4 0 >

The photos overlaid on virtual environments

are useful for knowing the scene after the 25 15 1 0 x*

A-bombing.

Changing the photos’ size is easy. 21 15 4 1 e

The character’s explanation is necessary in

the virtual environment. 15 18 6 2 >

The film’s explanation is necessary in the

virtual environment. 18 13 10 0 *

Seeing the spherical panorama image

synchronized with body motion gives a 17 19 4 1 kel

feeling of reality.

Locations of spherical panorama content

should be increased. 13 20 8 0 *

Photos overlaid on the virtual environment

should be increased. 6 13 22 0 n.s.

The film overlaid on the virtual environment

should be increased 10 19 11 1 *

Information in the paper textbook should be

increased. 2 1 25 3 *

Even if there are no explanations, the

technology can be operated. 4 16 18 3 n.s.

**. p<.0.1, *: p<.05, 1:p<.10, n. s.: not significant.
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