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Abstract. This paper discusses design strategies that can be used to refine the
meaning of real space, with the goal of guiding human behavior. In our approach,
user experience felt by refining the real space’s meaning through fictionality is
alternate reality experience. The alternate reality experience is typically achieved
through modifying our eye-sights, and makes our world interactive by influencing
human attitude and behavior implicitly through virtual reality technologies.
Incorporating fictionality influences the user’s behavior and helps them to over‐
come their daily social issues. We present our experiences with conducting a
participatory design workshop in which participants designed services that
enhance real spaces using fictional occurrences. Based on our experience
conducting the workshop, enhancing real spaces allows people to guide human
behavior by showing the consequences of current behavior as possible ideal
futures and by presenting a narrative indicating why behavior changes are neces‐
sary and how they become possible.
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1 Introduction

Our society is facing various fundamental social problems, including challenges to
environmental sustainability and human well-being. Without altering human behavior,
it will be essentially impossible to overcome these problems [7, 31]. Researchers have
been working to develop persuasive technologies that guide human behavior through
computing approaches [15, 24]. Recently, advanced wearable technologies have
allowed us to change our vision and to see non-existing things and occurrences in real
spaces or to replace some of the actual things that exist in these spaces [9, 28]. In partic‐
ular, a light-weight head-mounted display can present an eye-level view on a display,
but the view can be modified through virtual reality technologies, and thus the meaning
of the real space can be changed. In our approach, user experience felt by refining the
real space’s meaning through fictionality is alternate reality experience. The alternate
reality experience is typically achieved through modifying our eye-sights, and makes
our world interactive by influencing human attitude and behavior implicitly through
virtual reality technologies.

Despite advances in this technology, its possibilities have not been well discussed.
In particular, to encourage people to reflect deeply on how their current behavior affects
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their futures – and to get them to change undesirable behaviors – we need a better way
to show them different possible futures [9, 22, 23]. In this paper, we conducted a partic‐
ipatory design workshop where participants developed persuasive services to overcome
social problems. In these services, people wear head-mounted displays to show modified
eye-level views that enhance the meaning of real spaces using fictional events. One
important lesson learned is the importance of balancing fiction and reality when
designing and representing persuasive and effective possible futures as consequences of
current behaviors. Additionally, narratives showing why behavior changes are necessary
and how behavior can be changed are both useful and essential for encouraging behavior
changes.

This paper is organized as follows. In Sect. 2, we present related work to the proposed
idea in this paper. Section 3 shows the enhancement of the meaning of the real space,
and Sect. 4 shows an overview of Alternative Reality. In Sect. 5, we present how to
conduct our participatory design workshop, and in Sect. 6, we describe some lessons
learned from the workshop. Finally, Section concludes the paper.

2 Related Work

Altering human behavior through technology has been seen as a promising way to break
undesirable daily habits, and some researchers have attempted to develop design frame‐
works for designing persuasive services [24].

Most recently, digital marketing practitioners have adopted an approach known as
gamification. Using badges and leaderboards is a typical approach to achieving gami‐
fication. Several studies have discussed systematic gamification designs [3, 5]. In tradi‐
tional gamification, a set of game mechanics is widely adopted for motivating human
behavior; however, incorporating game mechanics into the real world is not easy. Thus,
simple mechanics such as badges, leaderboards and points are typically used.

Guiding people’s attitudes and behaviors is an important design issue when trying
to address various fundamental social issues such as sustainability, health and happiness
[7, 31]. Enhancing the semiotic meaning of real space through incorporated fictionality
is a powerful technique that can alter people’s attitudes and behaviors [20]. As shown
in [29], procedural rhetoric is a promising theoretical foundation for increasing persua‐
siveness by making the enhanced real space meaningful.

There are several existing case studies that use augmented reality technologies to
enhance the meaning of real space to influence people’s behavior. For example, in [27],
the authors propose a service for implicitly influencing the satisfaction people experi‐
ence while drinking a beverage and for controlling beverage consumption by creating
a volume perception illusion using augmented reality technologies. The system proposed
in [16] aims to create a method of modifying perceptions of satiety and controlling
nutritional intake by changing the apparent size of food using augmented reality
technologies.

Augmented reality techniques can be used to enhance existing artifacts [1, 18]. For
example, [32] describes several augmented reality games that are enhanced versions of
traditional physical games. Specifically, Augmented Go [10] demonstrates a promising
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approach to maintaining the advantages of the physicality of the board game while
adding virtuality. Virtual Aquarium [15] shows a virtual fish tank in which the movement
of the fish reflects a user’s tooth-brushing behavior. Enhanced TCG [28] enhances our
real world by replacing a real-world component with a fictional component for changing
the semiotic meaning of the real world.

There are several ways to incorporate fictionality into the real world [19]. One typical
approach is to use live action role playing (LARP) [14] or alternative reality games
(ARG) [12]. During LARP, players play fictional roles based on a pervasive role-playing
concept [11, 13] and a game master to control the gap between fiction and reality. ARG
adopts a concept named transmedia storytelling [20], using multiple media to incorpo‐
rate fictional stories into the real world. These approaches are promising, but the
approach requires a rigorous plan that requires a long time to reduce the gap between
fiction and reality. Augmented reality and virtual reality technologies offer another
possibility to incorporate fictionality into the real world. For example, in [16, 27, 28],
by using head-mounted displays, a user immersively changes the meaning of the real
world to alter his or her attitude and behavior. The magic circle is defined as the boundary
between the real world and the virtual world [17]. If a user is not aware of a magic circle
between the worlds, the user cannot notice that the virtual world is not real. Therefore,
he/she feels that the virtual scenes actually happen in the real world. The most important
issue in realizing immersion blurs the magic circle.

When attempting to solve serious social problems such as sustainability issues,
health issues, and happiness [7, 31], guiding people’s attitudes and behaviors is an
important design issue. Enhancing the semiotic meaning of the real world through
incorporated virtuality is a powerful technique for altering people’s attitudes and behav‐
iors [21]. As shown in [29], procedural rhetoric is a promising theoretical foundation to
increase persuasiveness by making the enhanced real world meaningful.

In [4], Dunne and Raby use design to offer new forms of expression for complex and
critical issues; these forms of expression are grounded in the most abstract, speculative
and future-focused considerations. Critical questions about emerging technology in
everyday situations have presented preferable futures as opposed to predicting the future.
They call this design approach Speculative Design. The approach taken in Alternative
Reality can be considered an example of Speculative Design because the aim is to inves‐
tigate whether a user feels as though he/she is watching a future scene when the scene
uses only components that exist in the real world.

Our approach is also similar to the Substitutional Reality (SR) system [30]. In the
SR system, people’s reality is manipulated by allowing them to experience live scenes
in which they are physically present and recorded scenes that were recorded and modi‐
fied in advance without losing a user’s reality. Our approach is more general than the
SR system because Alternative Reality can use CG images generated by VR techniques
not only recorded images.

Several previous investigations used a 3D model composed from real scenes. For
example, in [2], a user interacts with the 3D model of a building to learn routes inside
the building. The user can learn the real routes in the real town in the virtual world.
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3 Enhancing the Meaning of the Real Space

In this study, we focus on the following five lenses in discussing the enhancement of
the meanings of real places, as shown in Fig. 1. Each lens becomes a design frame that
can be used to consider how to enhance the meaning of real spaces, with the goal of
influencing people’s behavior from the frame’s point of view.

Fig. 1. Enhancing a real space

Living Things are typically humans or animals. Objects are typically static things
that appear in real spaces such as bicycles in Fig. 1. Landscapes are the backgrounds in
real spaces. In particular, we consider the meanings of sets of objects (like buildings in
the street, as shown in Fig. 1). Occurrences are events that happen in real spaces, such
as the street performances in the figure. In Fig. 1, a sign in the street is typical informa‐
tion. These five lenses were used in the workshop to structurally discuss how each service
enhances the meaning of real spaces.

In existing approaches to enhancing real spaces, Objects or Landscapes are typically
enhanced. Additionally, Information is explicitly superimposed on the real space to help
people make better decisions. On the other hand, typical VR applications offer fictional
Occurrences to create impressive environments, and people tend to remember them
better than they remember real Occurrences. Additionally, for effective behavior
changes, the presence of empathetic Living Things, such as friends, pets or beautiful
flowers, is essential [15].
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4 Alternative Reality

Alternative Reality makes it possible to connect the real world with the virtual world
from a single temporal perspective [8]. The worlds can also be seamlessly integrated
because the virtual world consists of real landscapes, objects and persons. This means
that it may be possible to enhance the real world by presenting fictional occurrences
along with real events, and thus people experience an enhanced hybrid world in the real
world rather than in a fictional world (as in a movie). Incorporating fictionality into real
space strongly influences human attitudes and behavior. Thus, this approach can be used
to guide people towards a more desirable lifestyle.

In Alternative Reality, a user watches a sequence of scenes on an HMD. As shown
in Fig. 2, the sequence consists of several scenes. Some scenes are captured from
contemporary scenes in the real world (Real Scenes in Fig. 2). The scenes are recorded
by a 360-degree camera and shown on the HMD in real-time. However, some scenes in
the sequence are not real scenes; such scenes may actually be constructed through VR
techniques and are fictional (Virtual Scenes in Fig. 2). Additionally, the virtual scenes
may include several events that do not occur in the contemporary real world. Typically,
these scenes are constructed using 3D models of real persons, objects and landscapes in
advance, but some real persons who are not actually present may appear. One of the
important requirements of Alternative Reality is that the user feels that these real and

Fig. 2. An example based on alternative reality
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virtual scenes are continuous and, thus, is not aware of the boundary between the two
scenes. Therefore, he/she feels that the virtual scenes are actually happening in the real
world. The most important issue in achieving this immersion is blurring the boundary
between fiction and reality.

The use of an HMD provides a better immersion experience by showing a video
stream that captures the real world and replacing some real components with fictional
components. Additionally, the interactivity with real space offers agency, and the user
believes that he/she autonomously chooses his/her activities by him/herself.

One typical way of enhancing the meaning of a real space based on Alternative
Reality presents possible futures in the present real space so as to guide people’s
behavior. This may be effective because the possible futures clearly show the conse‐
quences of the user’s current behavior, and behavior changes are encouraged if the
possible futures are not desirable. As shown in [8], we have developed two case studies,
named Interactive Improbable Object (shown in Fig. 3) and Fictional Future (shown in
Fig. 4) to demonstrate the feasibility of Alternative Reality.

Fig. 3. Some scenes in interactive improbable object
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Fig. 4. Some scenes in fictional future
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5 Experiences Conducting a Workshop

In the workshop, each group created one or more digitally enhanced speculative images,
depicting possible aspects of services based on the Alternative Reality concept. These
services aim to make people reflect deeply on how their current behavior affects their
futures and to give them opportunities to change their undesirable behavior. We
discussed an effective way of guiding human behavior by integrating fictionality into
real space based on Alternative Reality. Incorporating fictionality into real space has the
potential to guide our behavior by naturally presenting the goals and effects of our
behavior as possible futures. We analyze and propose what types of services make
fictionality effective and what pitfalls and benefits Alternative Reality offers when natu‐
rally integrating persuasive fictionality. These discussions enable us to extract useful
insights in order to develop services that will use AR technologies to encourage better
human lifestyles in the future.

In the workshop, five groups (with three people in each group) discussed design
issues in the following two stages. In the first stage, each group suggested a couple of
proposals for services that used the Alternative Reality concept to guide human behavior.
This discussion allowed us to determine what types of services could use Alternative
Reality effectively. Then, each group discussed alternative approaches to implementing
the proposed services – without Alternative Reality – and presented the benefits and
potential pitfalls of these alternative approaches. These discussions made clear the types
of services that could use Alternative Reality effectively.

Most of the services proposed in the workshop that aimed to guide human behavior
were based on a narrative, such as reminding someone of something, cleaning a room,
or looking at one’s poor physical condition. For example, in the service based on looking
at one’s poor physical condition, a user looks through an HMD and sees his/her body
shape growing gradually fat if he/she continues bad eating habits. However, showing
the future effect of a bad habit is limited in its power to persuade people; it is important
to show people – through the narrative – how to change their habits and why they should
do so [15]. In contrast, there are a few suggestions that do not use the narrative, such as
instructing someone in the correct way to use a machine or changing the color of a food.

Services that include a narrative can naturally deliver messages that persuade people.
For example, in typical movies, people are persuaded by narrators or actors simply by
watching the movie [6]. Based on the five lenses described above, enhancing a real space
with fictional occurrences is difficult to achieve through traditional AR technologies
because most AR technologies focus on the enhancement of objects and landscapes in
the real space, or just show information superimposed on the real space. On the other
hand, incorporating a narrative into the real space is not difficult because fictional occur‐
rences instigated by a friend (a living thing) and inserted in virtual scenes can be easily
realized through Alternative Reality. Thus, in the human behavior change services
proposed in the workshop, the use of Alternative Reality is more appropriate than the
use of traditional AR technologies.

In the second stage of the workshop, each group selected one service from those
suggested in the previous stage and discussed the design of the service in detail.
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We selected the following two services because they highlighted how to use a narrative
as a central mechanism to persuade people to change their behavior.

The first service is a reminder service, as shown in Fig. 5. When a user is likely to
leave an umbrella on a train or a bag in a cafe, his/her view inserts a virtual scene of a
fictional occurrence where an authentic person reminds the user to remember the
umbrella or bag before leaving instead of alarming him/her about not forgetting it. The
user believes that the authentic person teaches him/her to be more careful about not
forgetting the item. Using a narrative is essential to make the user behave more carefully

Fig. 5. An illustration of a reminder system to make a user more careful.
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because the narrative easily presents why behavior changes are necessary and how to
change one’s behavior. In contrast, the user treats an alarm as a single occurrence and
changes his/her behavior only temporally, rather than for the long term.

The second service trains people to express opinions that they usually hesitate to
discuss, as shown in Fig. 6. Using this service makes users more able to offer helpful
opinions in a positive way and helps avoid misunderstandings. The narrative, which
involves empathetic friends, lowers the hurdles to sharing opinions. When the user is

Fig. 6. An illustration of a training system to give opinions that are usually hesitated to say.
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not busy, a virtual scene shows an occurrence where a friend asks for his/her opinion
on a person whom they met a little earlier. Practicing giving his/her opinion about
someone he/she met earlier lowers the hurdle to sharing opinions of others, and the user’s
habit – perhaps caused by his/her shyness – can be changed.

6 Lessens Learned

The results of the workshop suggest that services using the Alternative Reality concept
allow people to guide human behavior by, first, showing the fictional effects of behavior
as possible ideal futures and, second, by presenting narratives indicating why behavior
changes are necessary and how they are possible. Narratives can be easily incorporated
through virtual occurrences that are one of the five lenses presented earlier in this paper.
The five lenses are a useful set of tools for analyzing the reality of the enhanced real
space. Each lens becomes a frame through which to analyze the reality of the enhanced
elements in the real space one by one.

When using traditional AR technologies, if the enhanced real space does not offer
exaggerated effects, people may not be aware of the enhanced meanings of the real space.
If using Alternative Reality, as shown above, it is possible to incorporate fictional occur‐
rences by inserting them in a virtual scene. This approach shows the merits of adopting
Alternative Reality when designing services that aim to change human behavior.
Fictional occurrences can easily include a narrative and naturally present persuasive
messages via a friend’s voice. Although the approach is ambient, the effect of the voice
is strong enough to make the user aware of the meanings of the possible futures, and the
user’s agency is increased because communicating with a friend is interactive without
compromising the immersion effect of the real space. This approach also increases the
possibility of enhancing human intrinsic motivation, which is essential for long-term
behavior changes [15].

We still need to investigate alternative ways of guiding human behavior. As shown
above, reality is an important design resource for designing effective methods of
behavior change, but it is a fact that a narrative alone may not be effective at persuading
people. For example, people are sometimes stubborn and do not listen to their friends’
voices. The fictional effect, which makes people marvel, is also an important design
resource for human behavior change [11]. Based on the insights discussed in design
fiction, the suspension of disbelief is an essential design strategy for designing believable
fictionality [26]. This strategy is different from traditional approaches to maintaining
the reality of incorporated fictionality in real space. Investigating how to design believ‐
able fictionality that still makes users marvel is one important future direction in our
research.

One potential pitfall is that the current approach may cause some miscommunication
between the user and his/her friends because inserted occurrences with these friends are
fictional. Thus, the friend may not know about the fictional occurrences. Consequently,
asking about these fictional occurrences may cause some potential misunderstandings.
Additionally, the friend’s personality should be consistent with that of the virtual friend
who appears in the services. If not, the fictional occurrences may lose their sense of
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reality and reduce the effectiveness of behavior changes. Maintaining consistency
between fiction and reality is also one of our important future directions.

7 Conclusion

The paper discussed how to enhance the meaning of real spaces in order to overcome
social problems through behavior changes. We presented some lessons learned that we
extracted from our experiences conducting a participatory design workshop where
participants designed persuasive services that enhanced real space.

References

1. Azuma, R.T.: A survey of augmented reality. Presence 6(4), 355–385 (1997)
2. Bailey, J.H., Knerr, B.W., Witmer, B.G.: Virtual Spaces and real world places: transfer of

route knowledge. Int. J. Hum. Comput. Stud. 45(4), 413–428 (1996)
3. Deterding, S., Dixon, D., Khaled, R., Nacke, N.: From game design elements to gamefulness:

defining “Ramification”. In: Proceedings of the 15th International Academic MindTrek
Conference: Envisioning Future Media Environments (2011)

4. Dunne, A., Raby, F.: Speculative Everything: Design, Fiction, and Social Dreaming. MIT
Press, Cambridge (2013)

5. Huotari, K., Hamari, J.: Defining gamification – a service marketing perspective. In:
Proceedings of the 16th International Academic Mindtrek Conference, pp. 17–22 (2012)

6. Igartua, J.-J., Barrios, I.: Changing real-world beliefs with controversial movies: processes
and mechanisms of narrative persuasion. J. Commun. 62, 514–531 (2012)

7. Institute of Government: MINDSPACE: Influencing Behavior through Public Policy. Cabinet
Office (2010)

8. Ishizawa, F., Nakajima, T.: Alternative reality: an augmented daily urban world inserting
virtual scenes temporally. In: García, Carmelo R., Caballero-Gil, P., Burmester, M., Quesada-
Arencibia, A. (eds.) UCAmI 2016. LNCS, vol. 10069, pp. 353–364. Springer, Cham (2016).
doi:10.1007/978-3-319-48746-5_36

9. Ishizawa, F., Sakamoto, M., Nakajima, T.: Analyzing two case studies for enhancing the
meaning of the real space. In: Proceedings of the 9th Nordic Conference on Human-Computer
Interaction (2016)

10. Iwata, T., Yamabe, T., Nakajima, T.: Augmented reality go: extending traditional game play
with interactive self-learning support. In: Proceedings of the 17th IEEE Conference on
Embedded and Real-time Computing Systems and Applications, pp. 105–114 (2011)

11. Ludden, G.D.S., Schifferstein, H.N.J., Hekkert, P.: Surprise as a design strategy. Des. Issues
24(2), 28–38 (2008)

12. McGonigal, J.: Reality Is Broken: Why Games Make Us Better and How They Can Change
the World. Penguin Press, New York (2011)

13. Montola, M.: Tangible pleasures of pervasive role-playing. In: Proceedings of International
Conference on DiGRA 2007 (2007)

14. Montola, M., Stemros, J., Waern, A.: Pervasive Games - Theory and Design. Morgan
Kaufmann, New York (2009)

15. Nakajima, T., Lehdonvirta, V.: Designing motivation in persuasive ambient mirrors. Pers.
Ubiquit. Comput. 17(1), 107–126 (2013)

46 F. Ishizawa and T. Nakajima

http://dx.doi.org/10.1007/978-3-319-48746-5_36


16. Narumi, T., Ban, Y., Kajinami, T., Tanikawa, T., Hirose, M.: Augmented perception of satiety:
controlling food consumption by changing apparent size of food with augmented reality. In:
Proceedings of the Conference on Human Factors in Computing Systems (2012)

17. Nieuwdorp, E.: The pervasive interface: tracing the magic circle. In: Proceedings of DiGRA
2005 Conference: Changing Views – Worlds in Play (2005)

18. Rolland, J., Biocca, F., Hamza-Lup, F., Yanggang, H., Martins, R.: Development of head-
mounted projection displays for distributed, collaborative, augmented reality applications.
Presence Teleoperators Virtual Environ. 14(5), 528–549 (2005)

19. Sakamoto, M., Nakajima, T.: Gamifying intelligent daily environments through introducing
fictionality. Int. J. Hybrid Inf. Technol. 7(4), 259–276 (2014)

20. Sakamoto, M., Nakajima, T.: Incorporating fictionality into the real world with transmedia
storytelling. In: Marcus, A. (ed.) DUXU 2015. LNCS, vol. 9186, pp. 654–665. Springer, Cham
(2015). doi:10.1007/978-3-319-20886-2_61

21. Sakamoto, M., Nakajima, T., Alexandrova, T.: Enhancing values through virtuality for
intelligent artifacts that influence human attitude and behavior. Multimedia Tools Appl.
74(24), 11537–11568 (2015)

22. Sakamoto, M., Nakajima, T.: In search of the right design abstraction for designing persuasive
affordance towards a flourished society. In: Proceeding of the 9th International Conference
on Design and Semantics of Form and Movement (2015)

23. Sakamoto, M., Nakajima, T., Akioka, S.: Gamifying collective human behavior with gameful
digital rhetoric. Multimedia Tools and Applications (2016). doi:10.1007/s11042-016-3665-y

24. Spagnolli, A., Chittaro, L., Gamberini, L.: Interactive persuasive systems: a perspective on
theory and evaluation. Int. J. Hum. Comput. Interact. 32(3), 177–189 (2016)

25. von Stackelberg, P., Jones, R.E.: Tales of Our tomorrows: transmedia storytelling and
communicating about the future. J. Future Stud. 18(3), 57–76 (2014)

26. Sterling, B.: Design fiction. Interactions 16(3), 20–24 (2009)
27. Suzuki, E., Narumi, T., Sakurai, S., Tanikawa, T., Hirose, M.: Illusion cup: interactive

controlling of beverage consumption based on an illusion of volume perception. In:
Proceedings of the 5th Augmented Human International Conference (2014)

28. Takahashi, M., Irie, K., Sakamoto, M., Nakajima, T.: Incorporating fictionality into the real
space: a case of enhanced TCG. In: Proceedings of the 2015 ACM International
JoinConference on Pervasive and Ubiquitous Computing and Proceedings of the 2015 ACM
International Symposium on Wearable Computers (2015)

29. Treanor, M., Schweizer, B., Bogost, I., Mateas, M.: Proceduralist readings: how to find
meaning in games with graphical logics. In: Proceedings of Foundations of Digital Games.
(2011)

30. Wakisama, S., Fujii, N., Suzuki, K.: Substitutional reality system: a novel experimental
platform for experiencing alternative reality. Scientific Reports (2012). doi:10.1038/
srep00459

31. Wolfe, A.K., Malone, E.L., Heerwagen, J., Dion, J.: Behavioral change and building
performance: strategies for significant, persistent, and measurable institutional change. US
Department of Energy (2014)

32. Yamabe, T., Nakajima, T.: Playful training with augmented reality games: case studies toward
reality-oriented system design. Multimedia Tools Appl. 62(1), 259–286 (2013)

Guiding Human Behavior Through Alternate Reality Experience 47

http://dx.doi.org/10.1007/978-3-319-20886-2_61
http://dx.doi.org/10.1007/s11042-016-3665-y
http://dx.doi.org/10.1038/srep00459
http://dx.doi.org/10.1038/srep00459

	Guiding Human Behavior Through Alternate Reality Experience
	Abstract
	1 Introduction
	2 Related Work
	3 Enhancing the Meaning of the Real Space
	4 Alternative Reality
	5 Experiences Conducting a Workshop
	6 Lessens Learned
	7 Conclusion
	References


