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...for effective uses of technology for teaching and learning. His portfolio of services includes instructional design, faculty research support, learning spaces, digital media development, and the exploration of emerging technologies. 
Kyle, I've known you for many years; and you never fail to disappoint with your storytelling abilities and creative graphics. I can't wait to see what you have planned for us today about the future of shared immersive experiences...no pressure. Please begin.

Thanks a lot, Eden.

I'm really excited to be talking to you today; and actually, the previous presentation was a really great setup for this conversation because what we want to talk about is really thinking about where does this technology head...so what is the future kind of building these experiences and beginning to scale them up?
I think one of the challenges we have is that as we look forward, it's not what we may think it to be. And so I like to describe this is in the context of what I call "retro futuristic predictions," which is these are predictions that if we had made them in the '80s or '90s, people would have thought we were just talking crazy as we were saying them.

Things like...there was a time when my math teacher said that I would never take my calculator everywhere, whereas in fact, today I do. There would indeed be a point where we might stare at our phone for hours on end. Imagine saying that like in 1985. So this is a very complex conflict that we have here. But even more today, we think about had we made a prediction that one day we will get into cars with strangers and even pay for the right to do that. 
As we think about what today's predictions might look like...that one day, just for fun, we would strap a computer to our face. So it's this last one that really we get hung up on...which is as we think about the future of these types of experiences, these kinds of technologies, how do we think about the future if it doesn't look like what the technology looks like today? That's our challenge here. The current reality makes it very hard to talk about immersive reality because as soon as you strap on the big headset and use the kind of clunky controller to move around the environment, you can begin to feel it; but at the same time, the true implications of this we're just now beginning to understand.

So what we have to think about is how do we get started in this? How do we lay groundwork today and develop new understanding? 
Part of what we're looking at is that this technology exists on a timeline. So if we think about the emergence of things like the smartphone, there were seven years between the Blackberry that became very popular and the creation of the iPhone. And even that first iPhone didn't even have an app store on it; that really changed how we think about smartphones.

So this is what we have to understand...is that we are really kind of in a Blackberry stage. We're strapping on the big headset. We have to kind of in the back of our minds imagine and envision that this is Blackberry-level technology that we're beginning to work with here. As we look forward in reality, what we're thinking about is how does this continue to shrink and become even more transparent? 
This is one example of a set of Air glasses. So increasingly, the technology will begin to look virtually indistinguishable from wearing a normal pair of eyeglasses. So in the future, we're talking about immersive experiences...that a student could be having an immersive experience, and you could look at them and not necessarily even know that it was happening.
Qs we think about that spectrum, the reality of it is that the immersive reality of the future is still a ways off. But how do we begin to develop our understanding now so that when that cruise ship finally turns and it begins to come to some kind of scale, that we've developed a new understanding of what those possibilities are? So now is this period of time of kind of rapid exploration into a lot of different areas. 
That's what I wanted to talk about today...what are the ways that we're kind of preparing for this new future, and what are the ways that we're beginning to develop new understanding in these areas?

Part of this is falling underneath a kind of heading or an umbrella, if you will, of digital fluency. In other words, how do we enable our students to begin to create new knowledge and do that through technologies and through a range of technologies? In this case, we're really thinking in particular about immersive fluency...being that there is an environment that exists beyond reality where students can tell stories. They can share ideas and begin to develop new concepts.

With that, there are a whole slew of technologies that have come onboard; and it's important to understand that while we kind of generically refer to them as a cluster of technologies, in reality they're each very different, each with their own benefits and drawbacks. Some of them are more mature and less mature in terms of what we can do with them actually today.

If we think about this, there is this kind of strata that's beginning to emerge...where we start with things that are very simple around kind of immersive three-dimensional movies, going through 360 video, elevating to virtual reality, and then increasingly into augmented reality. Again, each one has its own tradeoffs and benefits; but each one still has a long way to go in terms of its understanding.

What we would like to think about in terms of rollout inside of the institution or across higher education is the degree to which the technology is able to both scale and how mature it is. If we kind of look at just a small selection of technologies, we can begin to think about, okay, it's scale is our ability to implement it with many students, many courses, many faculty versus an ability or how far along is this technology today...whereas some are far more mature than others, and some have the ability to scale much more quickly.

Now, that function of scale is basically based on our evaluation...based on its cost, based on the ability of the technology, based on what the requirements might be to make that a part of a course. So that measure of scale and maturity for you...you may have a different way of thinking about it.

So this is our big goal here...is how do we get to scale? How do we get this to a point where the inclusion of immersive media as part of a course is as common as the inclusion of video as part of a course?
Now, to think about this, we kind of separate them in two particular areas...much like you would as you think about digital media or digital video as part of a course. There's part of it which is the student experience...so these are experiences that are created for students that they use as part of their learning; and then there's a second area, which is student-produced. These are environments that are created by students as part of their learning.

I want to explore the idea of space first. So this big question begins to emerge as we begin to bring immersive experiences to scale, how do we begin to design our physical spaces for virtual spaces? The previous talk did a really good job of talking about this challenge of where are we going to do this stuff at? How are we going to do these kinds of things?

What we find is the environment that we have today...the classroom has gone virtually unchanged for generations. What we have to begin to rethink is what does this look like when I'm now wearing a headset? Because, no, we're not talking about where a student is at in the classroom but rather where do they have the potential to be? So really what this creates is this kind of virtual hamster ball that the student is working inside of and interacting inside of...so thinking about where does the student exist inside of three-dimensional space?
Now, we experimented a little bit with this with a number of different configurations. The first thing we did was we had students put on headsets and sit around a round table in (inaudible) chairs, which was a good start. But the interesting thing was that now with the headset on, you've effectively become blindfolded. So when you start to do this in a group, now we're beginning to herd blindfolded cats because the first thing that happens is that you run into the table. When you push yourself away from the table, now you're running into somebody else. So it leads you to think about what is the impact of space and having this kind of a headset or virtual experience on?
In one case, I'm existing in an x axis; so what are the things that are happening around me, and how do I interact with those? But then also thinking about the z axis...so as I go up and down, what does that look like? And then thinking about how does that happen in combination? And then how do we begin to have that in small groups? Again, these technologies are largely designed as solo interactions; so how do we begin to transition them into kind of group interactions?

One of the areas that we're exploring now at Penn State is in our new Immersive Experiences Lab. The Immersive Experiences Lab was designed to help our students create with this technology, so they can come into the lab and not only create in terms of work inside of groups but then also begin to consume and explore this technology as part of a group as well?

Part of what we discovered is the experiencing of this immersive media in kind of a seated position that we've come up with this kind of pinwheel configuration. What this enables us to do is bring a group of students together so that they can all have this shared experience; they can all have it simultaneously and feel like they're still part of the group but with a degree of separation between the groups. What we find is that, again, when you have the headset on, there's a degree of vulnerability that comes from that because you're effectively blindfolded. So having a separation between students we find is enough to kind of provide that feeling of safety and comfort; and then having it in this kind of circular fashion enables that kind of group discussion as themes kind of turn and pivot in their design.

We've also been thinking about how do students begin to work together to design immersive environments?

If we're working in a small team, the challenge we have is that there's no longer a front; there's no longer a back; there's no longer a left or right. It's basically it's an entirely-enveloping environment. So how do we begin to explain, as we're working together, what we're talking about...what the field of vision looks like because it's no longer a rectangle. So one of the things we're exploring is this notion of using multiple curve displays to approximate a field of view so that a small group could work together to talk about the design of their media, how it flows and interacts, and use this kind of way of visualizing it in small groups.
A big part of this is enabling our students to tell immersive stories. What we've been using are 360-videos...a great way to onboard students into this environment. The cameras are relatively inexpensive, and they're easy to use. Editing using Adobe Premier is very direct in terms of its ability to add text or make changes inside of the view. And then our students can take these and take them into the field and develop interesting stories with them.

Here's an example where new context is being provided as part of an ag safety video. This is where students worked in groups to demonstrate safety concepts in agriculture...in this case, they're demonstrating the safe use of an oxy-acetylene torch. This is kind of a flattened view, if you will, of an immersive environment. 
You can see based on what this student is doing as they're cutting the steel, these sparks are flying everywhere; and now we can begin to see how the sparks are flying over towards the tractor that has gasoline in it and how they're flying around. So you have to think about where are other people inside of this space...what is the context of what you're doing. This happens all at once. If you had a traditional just kind of a rectangular frame around it, you wouldn't have that same sense of what was happening while the action is happening.

Now, as we transition out of the student creation model, now we can transition to think about student experiences. One of the big areas of focus for us has been thinking about field trips and how do we transition and provide access to spaces that, one, may be not accessible to students or, two, that maybe provide a better experience than actually going to the physical place itself?

This is a rock face. This is Bald Eagle rock face which is in Reedsville, Pennsylvania, which is basically the side of a mountain. It's got this rock outcropping, and it's unique from a geologic perspective. This is a place where historically we've taken busloads of students out to this rock face to see the rock face and develop research to measure outcroppings and take telemetry off of different shapes of rocks basically on this hillside.

What we wanted to do was to approximate this experience because you can imagine...just imagining this rock face on a hillside just even the accessibility components of this is complicated, let alone the safety issues and kind of the fact that it's just kind of dirty and grubby crawling all over this rock face. So how do we make this more accessible and easier to use?

What we developed was...you can kind of get a better picture here or feel for just how treacherous this rock face really can be...is to develop a virtual equivalent where a student can kind of interact with this rock face in a virtual sense and still gather and learn the information from that experience.

So what we did was we developed and immersive environment, a virtual reality environment, that was a replication of the rock face itself. Then what we did was develop an experiment very similar to the experiment being described by the previous presenters and looking at, okay, so we have two groups...one who actually goes out to the hillside and one doing the work on the virtual fieldtrip, and they begin to interact and measure the pieces and parts of this environment.

Through that, we get a lot of feedback from students. This is what they thought about and just kind of a quick summary of examples in terms of feedback being provided by students...like this is what works well on the virtual fieldtrip versus students who go onto the actual fieldtrip.
The one that was really interesting to me was looking at how the virtual fieldtrip and actual fieldtrip compared in how you would make improvements to it. What I found interesting was that on the actual fieldtrip, these were more kind of systemic issues of field trips...whereas in the virtual fieldtrips, they were more like feature requests looking at very specific things they may change about that experience. So it kind of changes the mindset of how a student approaches it.

What we found was that in the self-reported feedback provided by students, they enjoyed the virtual fieldtrip more than the actual fieldtrip. But then the secondary piece of that, what we found was in the resulting laboratory work that happened afterwards, there was a significant improvement in the students who had done the virtual fieldtrip; and amongst the improvement, the most significant degree of increase was amongst women who had gone on the virtual fieldtrip. So we found these really interesting findings to start with, and this has just kind of led us into a new area of curiosity that we'll continue to explore going forward. 

The second area that I wanted to talk briefly about was really around experimentation...so beginning to develop an experiment that begins to look at how do we create a simulation of something that can't easily be simulated? In this case, what we did was we worked with faculty who developed pre-service teachers. You can imagine for a student teacher the high-stakes experience of teaching in front of a group of elementary school students and the challenge that comes from that. The challenge is that you don't get a lot of experience in practicing that before you find yourself in that situation.

So what we wanted to do was create an environment where a student could begin to develop their classroom management skills before they go into the classroom. In this case, what we did was we developed a virtual environment where a student can interact with these virtual students; and each one is driven by an AI-driven persona. This AI...what it does is it cues off of how the student teacher is interacting with the virtual student. The virtual students are designed to act much the same way that they would in a normal situation. They get bored and they fall asleep and things like that.

As we think about it, again, this is kind of an infusion of AI inside of this virtual experience. So it's just kind of bringing together these two concepts, but what we find is that you can create a deeper experience by making it far more variable. In this case, it's cueing on or reacting to what it is that the student teacher is doing. So it uses things like line of sight, uses things like proximity, uses things like audible connection, as a way of are you maintaining a physical presence, are you maintaining contact or rapport with those students or, in this case you can begin to see are they just kind of getting bored and kind of wandering off?
So that's just an experiment and some research. As we look forward, one of the things we're thinking about is what does this look like in terms of blended experiences. Historically, we thought about blended as being the kind of online and face-to-face component. This is introducing an entirely additional modality. So what does a course look like that begins to involve more and more immersive experiences? It's a different way of thinking about blended learning.

What is this intersection between the physical and virtual? If you haven't done Richie's Plank, which is a VR experience,\ where you're standing on a wood plank, it's a fantastic example of this...which is where essentially the entire notion of virtual reality changes just by adding a short piece of wood to the floor and changing how people interact inside of that environment.

One of the additional things we're thinking about is also access. In the field trip example, how can we provide more exposure for students who have not historically had it; or how can we take on and create new challenges? 
In this case, one of the things we've done is provided more access to this technology by pulling together a kit that can be sent out to our campuses or to students who are studying in different areas, or they can also be taking these kits abroad. We have one camera in particular that's been to Ireland, Israel, and the U.S. Virgin Islands; so it's a well-traveled camera at this point. We can make these things available to our students and encourage them to create in new ways.

The other way to think about axis is in the growth and expansion in terms of the accessible technology that could be provided here. In this case, while there's a growth in immersive kind of visuals, there's also a growth in immersive audio. That's what we can begin to think about how do these technologies begin to provide experiences beyond just the visual but also thinking about the audible experiences. 
Then there's also interesting work being done around sonification, which is the translation of tables of data into sound so that you can now experience changes in data through three-dimensional audio. These are different types of ways, things to consider, as we go forward. 
The last one, which is a particularly interesting point, deals with what does IT support look like for a virtual experience. This is something – what we've run into is that we're no longer talking about a computer sitting on a desk. We're now talking about head-mounted technology. We're talking about multiple different types of technologies that have to be supported in new ways. So what does the IT support look like that comes from that? Then increasingly, the technologies that support these are far more complex. So how do we provide that support and think about that support in new ways?

Then the last one to mention was just around the idea of the virtual plant being this...if we have organizations, the physical plant, at our institution, then what does the new organization looks like that supports immersive experiences? Who are the people that are the custodians, if you will, of virtual environment...so this notion of virtual plant.

Then I'll leave you with this notion...this last point...which is a futuristic tweet. This is my own prediction and I'll attribute it to myself. As this begins to grow and develop, we'll be to this point where students are now kind of having this happen. They're bringing these technologies...they're self-selecting and bringing them into the classroom. Then one day, somebody will tweet...if not somebody else, it will be me...that it's ironic that we're watching a lecture about banning smart glasses during lectures while watching the lecture through our smart glasses. This day is going to come, and it will have a very disruptive impact as it does.
That's phenomenal. I love the ending there. We're all amused, but we're chuckling.

Okay, question for you: What would be the ideal team to pursue curricular projects involving XR technologies?

As we've explored this, we've done it down two different tracks. One is in the student creation space largely focused on using 360 video; and in that space, the distance between 360 video and traditional video is not so insurmountable that you couldn't just kind of begin to evolve from one to the other. It can be a shifting of technology. If you have people who are already skilled in working with digital media, then having them kind of develop and take on new skills to support faculty in this new area is entirely doable.

The second piece of this is thinking about the development of virtual reality, and that's a much more complex kind of approach because essentially there are multiple pieces of it. There's the programming aspects...so actually programming the virtual reality environment. There's the modeling and animation piece...so the creation of what you see. And then there's an audio piece that comes along with that. That audible piece is usually the one that's left out because it's just like, well, it's about what I see and how I interact. But increasingly what we find is that audible piece is so much more important...even if it's as simple as just kind of bringing a guide into your earpiece to talk to you about that.

So depending upon how a group wants to pursue this, starting with the 360 video can be a really great way to do that; and it gets the students thinking creatively about creating their own media in a lot of these places. But if it's looking at creating more immersive experiences that are more complex, more interactive, that requires a lot more in terms of having the kind of software development modeling expertise in addition to the learning design elements and thinking about how do we integrate this in a meaningful way into a course.

Great, and we have less than one minute left; but we have an operational question from San Diego State, and this is in the presenter notes: Does the teacher simulation utilize/teach live immersion, or is this a separate technology?

This would be a separate technology. This was something where we wanted it to be so that a student can kind of have as many reps as they needed. If we think about the execution of practice and the opportunity to fail, being able to do that time and time again and using that as a way to interact with students who were behaving as kind of realistically as we could. That's where in this case, using these AI components, we were able to essentially effectively build a persona for the students so that they can provide a reaction to how you're interacting with them.
In this case, it's a custom solution that we used to create those student personas and have the reactions to the live VActor in this case.

Awesome, well, there are probably a couple of unanswered questions in the Chat room of you just want to scroll up and see if there's something that you can answer offline there; and I'm going to pitch this over to Malcolm because we are at our trivia break.
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