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Abstract: The purpose of this paper is to introduce three types of panoramic or 360º by 360º immersive images as a powerful, active learning tool to enhance understanding in a wide array of curriculum initiatives.  The underlying principles of learner control and active engagement, plus the power of contextual cues immersed in an entire scene will be demonstrated.  Participants will experience the learning potential of this technology by visiting and exploring an entire context through this medium.   The process of creating and using these images for use in the classroom and web-based learning activities is described. Curriculum can be augmented by re-purposing available immersive images integrated into lessons.  Examples showing the use of these images in standards-aligned science and social studies integrated thematic lessons will be presented.

Introduction

Computer technology offers the capability of presenting text in combination with photos, illustrations, charts, graphs, audio, video and animated representations to enrich comprehension. In addition to still and animated images, now 360-degree panoramic images can be presented on CD-ROM or the web. In a 360-degree format, students can explore an entire virtual environment as if they were at the actual site. The term for these images is immersive. Learners are in control and can move about at will within rooms, around historical monuments and landmarks using the mouse or other mouse emulators such as a tablet or track ball. The 360-degree panoramic images provide learners with rich contextual and relational cues.  They can see and explore such wonders as the Great Wall of China or take a virtual trip to the Grand Canyon and study striations in the rock formations, or they can freely roam the virtual White House. 

Teachers want their students to be able to experience these environments in a meaningful, constructive way, to gather and evaluate relevant information.  Immersive images offer this opportunity.  Teachers report that students become more interested in academic content after a real or virtual field trip that brings the subject matter to life and gives them a lifelike experience.  Since most students have limited opportunity to visit important sites relevant to their lessons, immersive images fill an important need.

Originally, the term virtual reality (VR) was used to describe computer presentation of digital still images in a 360º panorama format. Typical virtual reality software allows users to develop their own virtual environments by “stitching together” a number of flat images in such a way that the computer can present them as a seamless 360 degree panoramic scenes or environments. These images are an improvement over “flat” digital still photographs. They provide more information in one image; thus the learner can focus on particular selected areas to explore. 

A second type of immersive technology, called 360 One™, from Kaidan and EyeSee360 Inc (www.Kaidan.com), makes creating the 360º panoramic image easier.  Only a single camera shot is required so there is no stitching together of flat images.  Using a special parabolic lens attachment, digital camera and software, this optical system captures a complete 360° panoramic image. The resulting image is a complete 360° horizontal panorama with a 100° vertical field-of-view (50° above and 50° below the horizon). 360° panoramas with 100° vertical field-of-view is sufficient to see all of a scene except the floor and ceiling.  

A third approach, even more comprehensive than the 360º by 100º panorama, is the spherical 360º by 360º immersive image. In this virtual environment, students can have a realistic visit that immerses them in the photographed scene and allows them to move about in the entire space. They can navigate in any direction, up-down, left-right, close and distant, along either the vertical or the horizontal plane and anywhere in between.  Therefore, on a virtual visit to the Capitol Rotunda students can see the ceiling, the floor, the architecture and all of the paintings on the walls. Although the images are mere stills, students move around freely inside visual space that seems identical to video. They are fully immersed in the environment.

Development and Use of 360º by 360º Images
For educators, 360º by 360º technology offers maximum field of view within a single immersive image. Many learning environments have important information above and below the typical horizon. Now the full scene can be documented and presented. These spatial arenas are easy to use and navigate. Using such images requires active involvement by the student in order to explore, find, and zoom into the important visual content. Because they are made up of two standard JPEG images, immersive images are low memory (50 to 400 kilobytes) and faster to serve from the Web or use in presentations. These 360º by 360º immersive images are relatively easy to create and have been photographed and assembled by educators for the classroom as well as professional photographers for commercial uses.

Several types of virtual reality software support the development of 360º by 360º still images, usually by overlapping flat stills seaming them together. A newer technology has been developed by Internet Pictures (www.ipix.com) which allows the user to create 360º by 360º still images by combining two 180° digital still photographs. They can be used alone or in combination with other digital media such as audio or video. With the same amount of training required to use the other virtual reality development programs, teachers and students can develop this type of content.  They take the two 180° digital still photographs and seam them together to create the 360º by 360º immersive sphere using iPIX software.  

 
Creating the 360º by 360º image involves first taking two 180° photographs of the exact halves of the scene that will become the immersive image. A 180° fisheye lens on a digital camera is used to capture each hemisphere. A tripod with a special rotator cuff is used to control the exact angle of rotation of the camera to facilitate photographing the two halves precisely.  The user simply takes the first 180° image then rotates the camera exactly 180° around to capture the other half of the scene.  Nikon has developed a 185° fisheye lens that allows the user a little (ten degree) overlap at the seams so that when the halves are assembled in the computer, adjustments can be made for the best fit at the seams.  The second part of the process is downloading the two 180° images to the computer to bring the images together.  At this point any imperfections need to be removed with image editing software such as PhotoShop, Photo Elements or Paintbrush. The final step consists of bringing the two hemispheres together in a 360º by 360º spherical immersive scene. iPIX Wizard software is used to align the edges of the two halves, seam them together and remove or compensate for the minor distortion that occurs in this type of spherical image. QuickTime VR and an iPIX plug-in support the showing of these images on Macintosh and PC Platforms. The resulting immersive image can be viewed in any direction by moving a cursor inside the image or using the navigation bar.PRIVATE "TYPE=PICT;ALT="

Curriculum Applications

When immersive images are used as part of a curriculum they generate interest and provide a simulated experience of “actual reality.”  Students are actively engaged researchers.  We use teacher generated and professionally developed 360° immersive images. We assemble the lesson components, including text, images and links within a web page, or embedded in a slide show program such as PowerPoint. An inquiry-based approach to learning sets the context and provides the initiative. The lesson begins by asking a good guiding question such as: “What are threats to independence?”  As part of the lesson, students travel to distant or inaccessible places and explore the situation as a 360° virtual scene.  They achieve a new awareness for the actual events, the locations, the times, and how they fit together.  Simultaneously, they gather relevant information for the development of their projects. Curriculum examples showing the use of these images in standards-aligned science and social studies lessons will be presented and disseminated on our web site at www.sfsu.edu/~teachers.

