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Context

This paper is to investigate the positives and negatives of motion-controlled gaming and if it has the durability to be a steadfast form of interactive gaming. Motion controls or a motion gaming system, sometimes called a motion-controlled gaming system, is “one that allows players to interact with the system through body movements. Input is usually through a combination of spoken commands, natural real-world actions and gesture recognition.”  (WhatIs.com, 2011) 
Motion controls were born through the original purpose of interactive family fun. Many positives and negatives were learnt through future development and now in the current day there are many varieties of motion control being utilized in worldwide gaming, with many benefits for health and learning.


Aims 
These are a few examples of the main content that this paper will aim to cover. 
−	History of motion controls and how do they compare to more traditional forms of gaming. Experience, cost, utilization etc. 
−	Health/Learning benefits of motion controls.
−	Future of Motion Gaming and competitors. 
-         Visual gaming is essential to the development of modern  
           motion-based gaming. 
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Introduction 

Cammie Dunaway Nintendo of Americas executive vice president of sales & marketing  said during an interview with NBC news: 

The only real progress the industry had made in the last few years before the Wii was to add more buttons to the controller, which posed a significant barrier for novice gamers or for anybody who couldn’t master 30-plus combinations of buttons to play a shooter or a fighting game.  (Benedetti, 2009) 

In 2006 the Wii was the first real successful leap into the world of motion-controlled gaming. Leaving behind the traditional button, analogue stick connected with a wire controller, for a wireless wand like rectangle with a D-pad, handful of buttons and utilizing a trigger on the underside of the white oblong box. The obvious selling point for Nintendo was more movement than, couch potato. Plenty of sporting activities pushed by the Wii shipping with Wii Sports the game designed purely around utilizing the Motion controller. Attempting to leave the sitting down button mashing that had reigned supreme for so long in the past. With the worldwide recognition for motion-controlled gaming earned through the love of the Wii system it opened a gateway to further developments. These include things such as the PlayStation EYE paired with the Move, Xbox Kinect a camera that detects body movements. However, more recently Virtual reality (VR) has taken the world by storm with the use of movement-controlled technology it leads the way in the gaming industry for both consumer and creator. With a real-world aspect as well, the developments in VR have benefitted medicine, teaching, physiotherapy and weight loss. Getting motion into gaming in a refined and mainstream manner has been a massive breakthrough and is emerging as the technology of the now and developed to have an effect on the future.  







Case Studies 

Early Example.

Obviously there were many attempts of Utilizing motion controls in gaming before the 2006 release of the Nintendo Wii: 
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In this YouTube video it covers the creation of the Nintendo Zapper one of the first motion-based controllers. Throughout this video the appeal of mixing physical movement and games together is very apparent and to the point where Nintendo converted old bowling alleys into big laser gun ranges. However, even this crazed passed due to lack of games to utilize the motion controller and some flaws in design. The biggest being that when paired with some television sets the user could just place the sensor on the end of the gun onto the screen and would therefor become extremely accurate but defying the aim of the game. 
(The Way Games Work - NES Zapper, 2011)
Benefits of Forcing Movement into Gaming. 

In a case study published by three students for UCLIC (	University College London) Titled: “Does body movement engage you more in digital game play? And Why?” they cover some particular topics very well and show the benefits and negatives of forcing movement into gaming. With all motion controllers requiring movement the study covers very important aspects to see if motion controls effect your engagement with the game.
1 – Engagement

Being one of the words to describe the involvement of technology along with: presence, immersion or fun. A level of challenge is necessary to maintain motivation in players. “When skills improve, a new level of challenge is required for challenge to meet the improved skill level. Douglas and Hargadon mentioned that flow is involved in both immersion and engagement.”  

2 - Body Movement

The question that the students were specifically trying to answer was “whether an increase in task-related body movement imposed, or allowed, by the game controller will result in an increase of the player’s engagement level.”  To test this theory, they conducted two experiments. The first experiment was giving two players the same task but to be completed with different controllers that had different levels of task related movement. With the second being very similar however with the amount of motion being applied depended on the way the controller was being used to rule out the shape of the controller being an issue. 

Experiment: Users were asked to play guitar hero in two forms one being the “pad” form meaning the use of a traditional duel shock controller and the other using the guitar that was made for “Guitar Hero”. With the players being recorded to monitor movements while participating. All participants took part in a questionnaire before and after the experiment. based on the theoretical work by Sheridan who suggested “The factors that underline the concept of presence could be grouped into 4 categories (Control, Sensory, Distraction and Realism), it is reasonable to think of the tendency to get immersed as a predictor for engagement.” Using this theory, he created the Gaming Engagement Questionnaire (GEQ) and Gaming Immersive Tendency Questionnaire GITQ.
GEQ being the questionnaire before the experiment and GITQ was taken after the experiment
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Figure 2 - Example of Questionnaire.










In the case of the controller and its possibility of having an effect on the study the team were especially worried about the size and shape of the controller (and hence its novelty), with its possibility of shifting focus from the movements it afforded and elicited, a similar experiment was carried out with the main difference being the specifically designed guitar shaped controller was chosen. In one condition (called D condition), the guitar-shaped controller was used as a dual-pad controller, i.e., the participants were taught all the needed features that are controlled solely with the hands (i.e., fret buttons, strut bar and whammy bar). In the second condition (called G condition), instead, the participants were then informed of an additional use for the controller this being the tilt sensor in the neck of the guitar to acquire “star power” (an extra point multiplier in the game). Eighteen participants (mean age of 20) took part in the experiment. All participants were beginner this allowing for more consistent results and similar need of concentration. Each group of 9 participants was asked to play one song
(the same song) the only condition, since using the guitar knowing about the tilt-sensor feature but not being allowed to use it would have been too unnatural. Each participant was asked to play for an approximate 10 minutes after the 10 minutes were up, each of them were then assessed Using the Gaming Engagement Questionnaire (GEQ) which assess his/her engagement level. 
(Bianchi-Berthouze, Woong Kim and Patel, 2007) 


Results

From the experiment there was a higher score of engagement shown from the users of the guitar. They investigated the role the game controller played in the engagement, “performed a paired t-test on the engagement scores of the participants in each condition. The test revealed that players in the G condition returned significantly higher engagement scores. This finding is corroborated by an analysis of the video recordings of the players. Such analysis showed a higher incidence of task related movements (such as keeping the beat using head and body)” showing a more positive interaction and emersion for the player. 




Conclusion

The findings within the report must be qualified by the rather small size of the pool of subjects. However, the student teams’ final findings concluded “statistically significant relations between body movement and engagement.” This led to the main finding:

                
                 Body movements appear not only to increase the players’ level of        
                 engagement but also to modify the way they get engaged. The combined 
                 results demonstrate in fact that the controller itself plays a critical role in 
                 creating a more complete experience.


 Overall showing the strong believes people have in motion controls and the positives it can have on engagement. With the increase positivity to engagement it clearly shows that it has a benefit for the games industry, with engagement being one of the key foundations to any successful gaming experience. Without engagement the user will become bored and the object that is causing the boredom will be forgotten. (Bianchi-Berthouze, Woong Kim and Patel, 2007)






Partial History Timeline:
This is a partial timeline on the history of motion controllers. Not all motion controllers ever made have a place on the list just some of the more high-profile creations. 
	Time
	Description
	Outcome
	References

	1984 - Japan
1985 – US, UK
	NES Zapper: The Zapper is an electronic light gun accessory for the NES. It may not have been the first of its kind (light guns). However, once again Nintendo mastered the peripheral and set the standard.
	Due to display lag the Zapper can only be used on CRT displays. It will not work on LCDs, plasma displays, or any other flat panel displays. This effected its longevity. Soon the Zapper had rivals such as: 

Konami - LaserScope 
 
Nexoft - Dominator ProBeam a wireless version of the Zapper. 
	(Life, 2007)

(Ipfs.io, 2016)

	1986 – Japan
1988 - US		





	
	Power Pad: Releasing with Dance Aerobics and Athletic World. The Power Pad was all about using your weight to pressure pads on the electronic mat.
	With the power Pad only having 11 games compatible with the hardware it lacked any serious chance of being a hit especially as not all 11 were for one console as the Famicom and the NES sharing the spoils.
	(Bogost, 2011)

(Fletcher, 2007)

	1989 – US, Japan
	Power Glove: Produced by Mattel in the US and PAX in Japan. The Power Glove detected finger motion and wrist movement using ultra-sonic detection system. The glove emits sounds that can only detected by a unit that wraps around the outside of the television.
	Even though it was clumsy and inaccurate the Power Glove was a marketing success for the time selling over 100,000 units. However, due to the lack of games and peripheral sales led to PAX declaring bankruptcy.  
	(GiantBomb, 2018)

	1993 - US
	Sega Activator: An accessory for the Sega Mega Drive developed by Interactive Light. It came in eight segments that when fitted together created an octagonal ring. The ring would shoot light beams up and the player would break the beams to send signals to the console. 
	With the ability to be compatible with any Mega Drive titles the Activator offered longevity. Four Activator specific games were created all sporting violence this was disliked by many parents. Overall it was the first success story for full body motion gaming. 
	(Sega Retro, n.d.)

	2005 - US
	Guitar Hero (Guitar): Published by Red Octane and distributed by Activision. The guitar was used to simulate the player playing on a lead bass guitar or rhythm guitar across a library of songs. The controller used colored buttons on the neck of the guitar accompanied by a strum bar and the extra bonus point whammy bar. 
	Through the high success of the first rhythm-based game (Guitar Hero) Activision bought Red Octane the serious went on to create ten major releases. By 2011 the series had hit a slump even though another main title was in the works, due to poor quality and response of emerging content the title was canceled. In 2015 a new Guitar Hero was released first in five years. 
	(Kalning, 2009)

	2006 - US
	Wii Remote: The development of the motion controller started in 2001. The finished design was a very untraditional “wand” shape. The “wand” design was put in place to make motion sensitivity more intuitive. Utilizing a wrist strap for optimal extra safety. 
	The remote communicated with a sensor bar through Bluetooth radio. This allowed the operation of four separate Wii controllers. Even though the Wii remote was a great success and the front runner of motion-controlled gaming for years, the replacement for the Wii being in the shape of the Wii U scrapped motion controls altogether.  
	(Web.archive.org, 2006)

	2010 - Worldwide
	PlayStation Move: Using a similar set up as the predecessor the Wii copying the wand style. Except utilizing Bluetooth 2.0 connecting with the PlayStation camera. 
	After originally being released as a separate accessory to the PS3, the Move controllers were successful enough to earn a reboot to follow with the updating of the PS3 to the PS4. PlayStation learnt that sales when the Move was sold as an individual unit compared to the bundle. The Move became more of a bundle filler than a pioneer of motion-controlled gaming. 
	(En.wikipedia.org, n.d.)

	2010 - Worldwide
	Xbox Kinect: Being the first serious company to delve into full body motion controls since the Sega Activator. The Kinect relays also very heavily on voice commands that could be quite temperamental. 
	With an estimated $85 million advertisement budget the Kinect started very promising, especially considering the same year the move was released. The Kinect made the move from 360 to ONE. Inevitable the Kinect became obsolete to more traditional means of motion controllers paired with the rise of VR. The Kinect at one point was going free with the Xbox ONE for early buyers of the console. 
	

	2016 - Worldwide
	PlayStation VR:  The VR headset comes with a 5.7-inch OLED panel, with a display resolution of 1080p. The headset also has nine positional LEDs on its surface for the PlayStation Camera to track 360-degree head
Movement. August 2018, PlayStation VR has sold-through over 3 million units worldwide. With 21.9 million games and experiences. Still making it the forerunner of Motion controlled gaming. 
	Except for a handful of PC variant VR headsets, the PlayStation VR has a clear run to the top of the current day motion-controlled gaming mountain. With a few issues with letting in light and a slightly small game library, the PlayStation VR is the most used Motion controlled gaming hardware.
	(Bakalar, 2016)


Cost.
The variation of cost throughout the history of motion controllers has one very common aspect. They have always had a high sale price from the Power Glove pricing at $75 in 1989 equivalent to $151.59 in 2018 (En.wikipedia.org, 2019) 
a price you would be able to in the current day purchase a satisfactory phone VR headset. Then you have the higher spec gear such as the HTC VIVE at $799. Motion controls have always had an aura of possibility with them, especially with the introduction of successful virtual reality. This allows the successful attempts of motion-controlled hardware to be pricey and still have successful sale numbers. There are no successful mainstream Devices that use motion controllers that do not need a multitude of must have accessories.  The Oculus rift, VIVE and PSVR all need either TVs or Monitors, cameras or sensors. The VIVE and Oculus both needing high spec computers to be able to get the best experience. So even though these intricate motion controllers are being created to give users a better level of engagement they are restricted to being paired with equipment that comes at a high cost and a multitude of requirements that also have a cost. The PSVR uses the original PlayStation Move controllers as the main form of in game “extension of your own hands”. They were originally designed to partner the PlayStation EYE on the PlayStation 3 (PS3). October 2010 just one month after release the move had sold around 1.5 million units at a price of £34.99 figures that Sony felt were selling "extremely well" at the time. By June 2011 during E3, Sony announced that the PlayStation Move had sold up to 8.8 million units. By November 2012, this figure had grown to 15 million. (Playstation, 2019)
[image: ]In March 2012 Fergal Gara of Sony UK spoke to Official PlayStation Magazine UK and said, “the device had not lived up to their expectations, in either their target audience or the software support that had been provided for it.” In 2016 just before the release of the PSVR sales of PS4 camera increased by 975 percent then with the Move sales increased by 305 per cent(Innovecs, 2018). Due to PlayStation keeping the same Move controllers from the PS3 the price of the controllers skyrocketed. Currently in GAME a well know store based around gaming sells the move controller preowned for £59.99 for one controller.












                                                Figure 3 – Move Controllers

The games industry is currently not making games that use the motion controllers without the use of the headset. With things such as the Xbox Kinect and PlayStation EYE camera not really becoming a big sale item they have quickly been forgotten. One piece of equipment that came with a console that did succeed and is still being used by the 60+ gamer is the WII Fit Balance Board. 

Wii Fit Balance Board
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                                           Figure 4 – Wii Balance Board


Nintendo have confirmed that the Wii Balance Board has officially achieved a Guinness World Record as of 2012. (Life, 2012) This being the record for the 'best-selling personal weighing device'. The record was initially broken back in November 2010 with the estimated unit sale figure was around 32 million worldwide as part a bundle sold with the Wii and Wii Fir or as a separate accessory. This was then announced in 2014 on NintendoLife magazine and still holds the record till this day. Since the record was claimed the number of Balance Boards sold has increased to just shy of 42 million at 2014, an impressive figure. 
Laurent Fischer, Managing Director of Marketing & PR of Nintendo of Europe, had this to say when the initial record was broken:
        The launch of Wii Fit with the Wii Balance Board revolutionized the way  
         people got active at home, making it fun and easy to exercise in the 
         comfort of their own living room. As the Guinness World Record 
         shows, sales of both Wii Fit and Wii Fit Plus have remained healthy 
         since the day they first went on sale and, with Wii now having sold over 
         30 million units across Europe, Nintendo hopes this trend will remain 
         strong.  (Life, 2012)

For years, video games were seen as a youth’s tool to occupy oneself. With the introduction of physical motion-based gaming the older generation are finding it a very helpful tool mainly to stay in shape mentally and physically this is achieved with brain teasers and easy to do yoga for one example.
A survey by Saga in 2011 found out that one in 25 over-50s exercise using Nintendo’s Wii Fit video game. The title is even popular among those who have long since retired, with one in 50 over-75s using the game to keep fit. Not mind-blowing numbers but for an accessory that was released in 2007 to be used in 2011 by a generation that would normally stat away from technology let alone that labelled as “gaming”. (Life, 2012)
The poll also found out that more than 10,000 older people found that 80 per cent were more conscious of the need to exercise and live a healthy lifestyle now than they were in their thirties. So, with the obvious need for a easy to do tool for exercise the Wii Balance Board fit in perfectly.  It revealed that more people are putting in the hours as they get older, with a quarter of women saying they do more exercise now than when they were younger.
Around 40 per cent of men and women between the age of fifty to sixty flex their muscles for two to five hours each week – but of those aged between 65 and 69, the rate falls to almost half. This is where Wii Fit can step in. With the use of the “Balance Board” of course. It can monitor the players weight guides players through a variety of exercises, including yoga. It’s the only motion controller that would be able to be used like this. Having a controller limits the amount of physical exertion used. With this motion controller being used still to this day and catering to a specific audience (older generation) that’s had its first true successful gaming experience and its due to a motion controller this time being the “Balance Board”. (Life, 2012)

Ros Altmann, Saga’s director-general, said: ‘It’s really beginning to dawn on the older generations that the retirement age is not a countdown to the nursing home, but the start of the 'bonus years'. 

There are clear health benefits both physical and phycological when pairing movement with gaming (Motion Gaming). 




Benefits of Motion Gaming (Health and Learning).

There are a handful of computer games that involve physical aspect. A couple of examples include Just Dance, the Wii Fit, Guitar Hero. They involve you standing and dancing around the room. You can build your muscles, improve posture, and focus on weight loss.
Its more than just movement-based games most motion-controlled games are under the genre of sports. According to Positive health wellness

                  Children who play sports games are more likely to become interested in                   
                  those sports outside of the home. They join teams or practice the skills   
                  they see in the game in real life. Some will play with their friends and 
                  others will develop the skills on their own.

Some games are created to improve brain functionality. The Wii Fit has a game that makes you do math problems, hitting balls to answer the questions with use of your hips depending on movement. You’re working physically and mentally at the same time. 
(Reed, 2017) 

VR offers exciting and forever changing opportunities to help close the gap when it comes to pedagogical learning within the 21st century classroom. Pedagogical meaning the methods and theory of teaching. These gaps develop overtime due to the curriculum and what it contains being rather outdated and failing to catch up with technologies rapid advancements.  

Using motion-based gaming not necessarily as a gaming device in this scenario but more as a learning tool through visual simulations and scenarios, with the help of a visual headset allowing for students to learn subject information. Within area subjects such as economy skills, informative technology and geography. Teachers shouldn’t have to be forced to just teach with text especially with not all students learning through solely analyzing written text. You teach them through visual learning with video and in immersive content they can “touch"—thus bridging the gap between what the world looks and acts like and what pedagogy teaches students to do. (EdSurge, 2015)
Teachers have already started to include the mainstream technology platforms into their chosen curriculums. YouTube and Netflix are currently being utilized to offer individualized instruction, but there are limitations on what even the best video resources can do. UN senior advisor and filmmaker Gabo Arora in a recent Wired article stated:

There are exceptions; many of us are able to engage for extended periods of time when gaming or using simulations. Research has shown that we remember 20% of what we hear, 30% of what we see, and up to 90% of what we do or simulate. Virtual reality yields the latter scenario impeccably. SingularityHub's Alison Berman describes, for example, how VR might allow a student to simulate flying through the bloodstream while learning about different cells he encounters.
(EdSurge, 2015)

Within the connected world that the current generation of youth and seniors develop in, being able to stay active and learn without limits respectively are vital to having an enjoyable beginning and end to one’s life. With a world that thrives in such a diverse culture, having the ability to converse in multiple languages can be a great plus for anyone. Learning languages serves as a way for people to find jobs in foreign countries to achieve financial stability. However, some people are often faced with challenges when it comes to grasping other languages. Their language training is often missing the vital elements that help quicken the learning process. Visual and audio aids created using the hardware provided within motion gaming helps develop learning a language quicker. Through mixing the benefits of visual aids and brain exercises as simple as virtual flash cards or simulated conversations. VR technology is quickly penetrating into educational landscapes and transforming the way students learn. 
(Teaching, 2013)

One example of a program that is used to help develop the learning of a language is MondlyVR. 

When using MondlyVR the user will experience more lifelike conversation rather than that you would experience from  their phone app. This chatbot conversation approach is appreciated by users –Mondly learning app has already been downloaded over 20 million times with the VR version having positive feedback and over thousands of downloads taking into consideration the fact it requires a VR phone headset such as Destek V4 or the Samsung Gear for example.

(ARPost, 2016)

[image: ]





                                             Figure 5 – Mondly being used.

The Challenges in Implementing VR for Learning especially language based learning include: The technology needing to be more prevalent than it is right now. Now, there are very few companies with VR applications that are specifically for language learning. VR headsets have to be affordable too because language institutes in under-developed countries cannot afford to invest in expensive technologies no matter how useful they are. Products such as:
[image: ]
[image: ][image: ]








iVroxVR                                       Merge VR                                      Freefly VR 
Figure 6 – IvroxVR headset    Figure 7 – Merge VR headset     Figure 8 – Freefly VR
These devices are attempting to provide high-level VR experience at affordable prices. Mainly with learning as the sole objective and staying away from the gaming aspect.   (ARPost, 2016)

Final Thoughts
There should not be a hint of doubt that VR can play a revolutionary role in transforming not just language learning but the entire existing education system. With more and more companies realizing the changing landscapes of education sector, you can expect the technology to improve fast and become affordable and accessible to everyone around the world.

Motion Controlled Gaming Benefits Creators Not Just
Consumers. Is Sensory Gaming the Rival to Motion in Future of Gaming?

Developers in the motion/sensory gaming industry truly believe the technology has so much more potential to be taken further. Instead of resting on their lorels they believe they can develop further through sensory gaming than what we currently have in motion gaming. Sensory gaming will open doors to all new forms of game design and experience with enhanced interactivity and engagement.  
The CEO of Emotiv (Neuroengenineering company) Tan Le stated; 

          There are already a number of things that are possible. We’ve always 
          dreamed of being able to control things with our mind, and it is possible to 
          have some limited mental commands that have very distinct and very precise 
          results. (Polygon, 2016)
[image: ]According to Le, EEG headsets like the NeuroSky and Emotiv’s own headset has the ability to already detect players mental state. Can detect if the player is relaxed, frustrated or engaged. With reliable facial expression detection and can differentiate between smiles, grimaces and eyebrow raises. However, this was in 2014 and even though developers like the team behind Throw Trucks With Your Mind took advantage of this technology its only developed into a Bluetooth device that’s paired with your phone and costs £100. (Throwtrucks.com, 2019) The ideas for this technology are there but the hardware isn’t. The latest development in sensory gaming is the Azana Band. 











                                     Figure 9 – Azana Band.
A device created that only works with the Azana Game that’s still in development but was originally created for a TV show. It that goes around your neck and triggers feelings such as happiness, pain and fear. The potential for this to be pared with a VR device and motion controllers is tremendous. However, motion gaming is already he and is recognized worldwide as the forefront of gaming. (Azanaband.com, 2018)
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 Figure 10 – VR User Stats

One of the biggest benefits for those who do delve into creating games for VR or hardware to be paired with them such as motion controllers, the reward financially is worth the risk: both VR and AR are worthwhile investments, according to an estimate by Digi-Capital. Augmented reality is expected to make an estimated $90 billion by 2020 and VR $30 billion. These figures will be achieved with the large amounts of investments, the current issues in VR and AR will be removed by virtual reality software developers in the near future, by creating more streamline headset without the need of wires, lowering the need for a super spec computer and the further development of hardware models will mean the lowering of cost for the current models. (Innovecs, 2018)




Conclusion 

Motion controlled gaming is the most groundbreaking form of gaming due to the globally positive reaction when it came to the first real attempt on VR. With companies such as Sony, H.T.C and Oculus leading the way in field VR and keeping motion controllers relevant. No example more like the PlayStation Move shows how VR took motion gaming to the next level. Going from a £20 eBay item to a must have gaming accessory. 

Motioned controlled gaming is a tool that when you get right not only guarantees the created a pretty penny but also allows for further developments outside of just gaming. Health benefits within the use of motion gaming are clear. With the use of hardware mentioned in this essay such as the Wii balance board prove that the developers are not just thinking about a single demographic but engineering software and hardware that can be revolutionary for all globally. Motion controls allow for a whole new level of interactivity but with this also come a challenge. Depending on how much understanding of affordance the creator has, meaning how much give the game has when showing what can and cannot be interacted with. If a VR game is made with a lack of affordance, then the user may get frustrated with the constant need for trail and error. VR is a very new thing and will be what causes people to try motion-based gaming for the first time. It is by far the most recent form of groundbreaking gaming technology and will be the main form of development for the near until sensory gaming becomes refined and viable or of course someone creates the holodeck from Star Trek. 
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PRESENCE QUESTIONNAIRE
(Witmer & Singer, Vs. 3.0, Nov. 1994)*
Revised by the UQO Cyberpsychology Lab (2004)

Characterize your experience in the environment, by marking an "X" in the appropriate
box of the 7-point scale, in accordance with the question content and descriptive labels.
Please consider the entire scale when making your responses, as the intermediate levels
may apply. Answer the questions independently in the order that they appear. Do not
skip questions or return to a previous question to change your answer.

WITH REGARD TO THE EXPERIENCED ENVIRONMENT

1. How much were you able to control events?

I | | | | | \ |
NOT AT ALL SOMEWHAT COMPLETELY

2. How responsive was the environment to actions that you initiated (or performed)?

I [ I | | | \ |
NOT MODERATELY COMPLETELY

RESPONSIVE RESPONSIVE RESPONSIVE

3. How natural did your interactions with the environment seem?

[ | | | | | \ |
EXTREMELY BORDERLINE COMPLETELY

ARTIFICIAL NATURAL

4. How much did the visual aspects of the environment involve you?

! | | | | | \ |
NOT AT ALL SOMEWHAT COMPLETELY

5. How natural was the mechanism which controlled movement through the
environment?
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Things you can say:
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NEXT STEPS - USERS

Mobile VR

18 users from 38 existing
smartphone users

PC/Console

1.88 users
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The number of virtual reality users will grow exponentially
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