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Highlights
e Two types of hand gestures—surface vs. motion gesture are investigated.
o Effects of gestures on enjoyment of marketing games is contingent on object visual
presentation and reward setting.
e Surface gesture fits better with product picture and affects the enjoyment through
mental simulation.

e Motion gesture interacts with reward uncertainty to impact the enjoyment through
perceived control.



How Hand Gestures Influence the Enjoyment in Gamified Mobile Marketing

Wanyu Xi?, Han Gong® "~ and Quansheng Wang®

a. Department of Marketing and E-Commerce, School of Business, Nanjing University
16 Jinyin St., Nanjing, Jiangsu, China, 210093
wanyuxi@smail.nju.edu.cn

b. Department of Marketing, College of Business, Shanghai University of‘Finance and
Economics
777 Guoding Rd., Shanghai, China, 200433
han.c.gong@gmail.com (corresponding author)

c. Department of Marketing and E-Commerce, School of Business, Nanjing University
16 Jinyin St., Nanjing, Jiangsu, China, 210093
wanggs@nju.edu.cn

Acknowledgement

This project was funded by the National Natural Science Foundation of China and granted to
Quansheng Wang (#71372035) and Han Gong (#71502081).



Abstract

With the rapid development of mobile technologies, gamification has been deployed
pervasively on mobile platforms as an effective marketing tool. In this study, we focus on
how mobile gesture technology influences consumer enjoyment of mobile marketing games
by examining two types of hand gestures: surface and motion gestures. Considering.the
characteristics of hand gestures and embodied cognition theories, we propose that hand
gestures influence the enjoyment of mobile marketing games with two<other game elements:
object visual presentation and reward setting. Specifically, the interaction between surface
gesture (vs. motion gesture) and the object visual presentation-of-a-real product picture (vs.
symbolic brand logo image) leads to greater enjoyment.of . marketing games through mental
simulation. Similarly, the interaction between motion-gesture (vs. surface gesture) and reward
setting of uncertainty (vs. certainty) leads:to.greater enjoyment of marketing games through
perceived control. Three online experiments are conducted to support the proposed
hypotheses. Results provideimplications for marketing practitioners that hand gesture design
should be aligned with"cangruent object visual presentation and reward setting in order to
enhance consumer_enjoyment of mobile marketing games. This study contributes to the

extant literature of/gamification, as well as human-computer interaction.
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1. Introduction

Gamification, which is defined as a process of enhancing a service with affordances
for gameful experiences to support users’ overall value creation, has recently become an
effective tool in supporting marketing activities (Deterding et al., 2011; Huotari and Hamari,
2017). Especially with the rapid development of mobile technology, gamification is.deployed
pervasively on the mobile platform to facilitate mobile marketing (Hofacker etal/, 2015).
Many brands, such as Starbucks and Nike+, have applied gamificationelements in their
mobile applications and managed to enhance customer engagement.. In addition, some mobile
applications, Foursquare for instance, specially provide gamification service for brands’
mobile marketing (Business Insider, 2013). An increasing-body of research has found that
gamification implemented on the mobile platform is'effective in helping firms increase
customer brand loyalty, customer-brand<cennection, etc. (e.g. Berger et al., 2017; Kim and
Ahn, 2017). An effective gamification design should be focused on creating gameful and
enjoyable experiences rather than solely changing certain behaviours. Consequently, to
achieve mobile marketing goals, it is important for firms to invest effort in enhancing
consumer enjoyment of,mobile marketing games through better gamification design
(Hofackeretal., 2015; Huotari and Hamari, 2017; Liu et al., 2017).

Many research has explored various gamification design elements (e.g. points, badge,
leaderboard) and their influences on users’ psychological experience and behavioural
outcome in marketing context (Hamari et al., 2014; Seaborn and Fels, 2015). However,
minimal attention has been directed towards examining design elements that are unique to

mobile technology. Mobile gesture technology, is a newly emergent gamification design



element on the mobile platform. Rarely used in traditional marketing channels (e.g. TV,
desktop, digital signage), mobile gesture technology provides gamified mobile marketing
with more interaction through various modalities of hand gesture (e.g. Daiber et al., 2012;
Hinckley et al., 2016). Some hand gestures require physical contact devices (Karam and
Schraefel, 2005), such as surface gestures based on touch-sensor technology (e.g. touching,
scrolling, and swiping), as well as motion gestures based on motion-sensor technology (e.g.
shaking, tilting, and rotating) (Ruiz et al., 2011; Wobbrock et al., 2009).,By.contrast, others
can be realized without physical contact, such as gaze gesture, body.movements and facial
expressions (Kratz et al., 2011; Zhao et al., 2012). Besides, in=air-gestures involve physical
and nonphysical contact (e.g. pre touch above the self-capacitative touch screen) (Hinckley et
al., 2016; Lee et al., 2011). Nevertheless, the most widely adopted gesture input in mobile
marketing games is physical contact-based.input, mainly surface gesture and motion gesture
(Liu et al., 2017). lllustrations of these two types of gestures are pervasive in mobile
marketing practices. For example, McDonald’s has implemented many interactive mobile
games in China (McDonald China, 2016). A game designed for the promotion of a
sesame-flavoured,cone requires consumers to shake their mobile phones continuously to
sprinkle the sesame presented on top of the screen down to the cone positioned at the bottom
of the screen: Another game asks consumers to pile up different snacks by manipulating the
snackpictures with finger touch. Consumers acquire a coupon when they win the games.
Domino’s Pizza also adopts gamification in its marketing promotions, whereby consumers
who are uncertain about what to order may use a pizza slot machine by shaking the phone,

and the game will randomly select one topping for them (Forbes, 2012).



One question follows up: Serving as one component of gamification design, whether
and how mobile gesture technology influence consumer enjoyment of mobile marketing
games jointly with other gamification design elements? Specifically, we focus on two major
modalities of mobile gesture technology in mobile marketing games: surface and motion
gestures. Existing research on mobile hand gestures has focused mainly on specifie‘gesture
designs by exploring the performance of various gestures ( e.g. Daiber et al., 2012; Rempel et
al., 2014; Scheible et al., 2008; Vatavu et al., 2012; Williamson, 2013;ANobbrock et al., 2008;
Yoo et al., 2010). However, little is known of the psychological nature of/different hand
gestures, and it is unable to provide direct answer to the question:-Fherefore, the present
study aims to provide initial insights to facilitate better.understanding of the role of surface
and motion gestures and their interaction with other'gamification design elements in the
context of gamified mobile marketing.

Considering the characteristics of each gesture and embodied cognition theories
(Barsalou, 2008; Ruiz et al.,-2011; Wobbrock et al., 2009), we propose that hand gestures, as
a kind of bodily action; may interact with other game elements in gamified mobile marketing,
hence jointly influencing consumer enjoyment. Two game design elements, visual
presentation ‘and reward setting, which determine the basic environment for game experience,
are.considered (Robson et al. 2015). Specifically, we predict the interaction between surface
gesture (vs. motion gesture) and visual presentation of a real product picture (vs. symbolic
brand logo image) will lead to greater enjoyment of mobile marketing games, which is
mediated by mental simulation. Similarly, the interaction between motion gesture (vs. surface

gesture) and reward setting of uncertainty (vs. certainty) leads to greater enjoyment of mobile



marketing games through the mediation of perceived control.

The present study contributes to the extant literature in three important ways. First,
our project extends the gamification research by investigating the technology component,
which serves as an important aspect of gamification design. Second, the present study
contributes to the literature of human-computer interaction and deepens our understanding of
the nature of surface and motion gestures from the perspective of consumer psyehology.
Furthermore, our research contributes to the embodied cognition literature by expanding the
embodied cognition theory from the traditional physical environment to a mobile virtual
environment. The findings of our research also shed light on how-te’integrate hand gestures
into gamified marketing design for mobile gamification designers and marketing
practitioners.

The remainder of this paper is organized as follows. We begin by reviewing literature
pertinent to our research and thenpropose our hypothesized effects. Then, we describe three
studies that provide supporting.evidence to bolster the predictions and illustrate the
psychological mechanism underlying the effects. Finally, our paper is concluded with a
discussion of theimplications of our results and potential future research directions.

2. Literature Review and Conceptual Framework
2.1, Taxonemy and Characteristics of Mobile Hand Gestures

Different from traditional inputs involving computer keyboards or mouse, mobile
platforms enable various input modalities via sophisticated technologies. In general, two
major types of physical contact-based mobile gestures exist, as categorized by the enabling

technology (Karam and Schraefel, 2005; Ruiz et al., 2011). One input modality involves



surface gestures, such as clicking, dragging and moving objects on the screen of a mobile
device, which allows the user to interact directly with the object on a touch-sensing screen in
a 2D space (Wobbrock et al., 2009). The other input modality involves motion gestures based
on a set of motion sensors (e.g. accelerometers, gyroscopes, orientation sensors) that engage
users in a 3D environment via shaking, tilting or rotating a mobile phone (Daiber etal., 2012;
Ruiz et al., 2011).

In addition to the enabling technology, surface and motion gestures also-differ from
one another in terms of manipulating style and bodily involvement, which gives us a deeper
understanding of the characteristics of these gestures.

Manipulating Style. Manipulating style refers.to how gestures control a virtual object
by applying a tight relationship between the actual mevements of the gesturing hand with the
object being manipulated (Quek et al., 2002). Surface gestures are commonly used in 2D
interactions, which involve controlling the virtual object displayed on the screen, whereas
motion gestures often involve manipulation of the physical mobile devices (Karam and
Schraefel, 2005). Put differently, surface gestures enable users to act directly on the virtual
object without any intermediate devices, such as a mouse or keyboard (Gutwin and Penner,
2002; Long et.al., 1999); whereas with motion gestures, users operate on the virtual object by
manipulating'the mobile device (Karam and Schraefel, 2005; Ruiz et al., 2011). For instance,
in the Temple Run game, users need to tilt the phone to control the avatar’s running direction.
In this sense, motion gestures inherently involve indirect manipulation of the virtual object
via the intermediation of a mobile device. By contrast, surface gestures involve direct

manipulation with the fingers touching the virtual object presented on the screen (Cockburn



etal., 2012; Ruiz et al., 2011; Shen et al., 2016; Wobbrock et al., 2009).

Body Involvement. Another factor to understand different gestures is body
involvement, which refers to the body parts used to make gestures (e.g. hand, fingers, head)
(Karam and Schraefel, 2005). Rempel et al. (2014) distinguish different gestures based on
hand posture features and body parts involved. On the touch-sensing interface, surface
gestures (e.g. pinching, flicking and swiping) require moving the fingertips, mainly the thumb,
index and sometimes middle fingers (Tucker and Ellis, 1998). Motion.gestures (e.g., shaking,
tilting and rotating mobile devices) are performed with minimal,finger movement and more
palm-based contact and body involvement, including fingers, hands, wrist and arms, whereas
gestures in a 3D space decouple the hand from a touch-sensing interface. Motion gestures
usually require more body involvement than surface'gestures. Table 1 summarizes the
characteristics of each gesture from the twe.perspectives.

Table 1 Characteristics of Surface Gestures and Motion Gestures

Manipulating Style Body Involvement
Surface Gestures Direct manipulation of the Low
(e.g. touching, tapping, virtual object presented on i i .
] involve mainly fingers
dragging) the screen
Motion Gestures Indirect manipulation of the High
(e.g..shaking, tilting, virtual object presented on involve fingers, hands, wrist
rotating) the screen and arms

2.2 How Mobile Hand Gestures Influence Enjoyment of Mobile Marketing Games
When we integrate mobile gesture technology into a gamification design, an
important question emerges: whether hand gestures will influence consumer’s enjoyment in

mobile marketing games. The general viewpoint of embodied cognition posits that our



cognitive process does not only depend on our mentality but is also rooted deeply in the
body’s interactions with the external environment (Barsalou, 2008; Wilson, 2002). Distinct
from classic theories and models of cognitive science, which assumes the motor and
perceptual system as peripheral input, embodied cognition posits that our body serves the
mind in cognitive processes, even under situations decoupled from the real-world
environment, e.g. a mental task whose referents are distant in time and space orimaginary
(Wilson, 2002). Therefore, we contend that in the virtual context of mebile marketing games,
hand gestures as a way of body interaction can influence consumer enjoyment.

A further question is how different hand gestures influence.consumer enjoyment of
mobile marketing games. From the perspective of gamification design, hand gestures may not
influence game enjoyment alone, but rather with other,game elements that constitute the basic
game environment, such as aesthetic and:mechanic elements (Daiber et al., 2012; Liu et al.,
2017; Schell, 2015). According to.the literature on embodied cognition, perceiving a concrete
object (e.g. a banana) will automatically activate a mental simulation of how to interact with
the object even when.noactualbodily interaction occurs (Thelen et al., 1995; van Gelder and
Clark, 1998; Zwaan-and Taylor, 2006). In reverse, the bodily state will also affect the
perception.ofithe concrete object (Barsalou, 2008; Prinz, 2010; Wilson, 2002). Given the
characteristies of manipulating style, how hand gestures manipulate the object presented on
the screen is greatly based on visual perception because vision input can activate compatible
motor activity (Jeannerod, 2001). Therefore, we propose that hand gestures may interact with
object visual presentation, a basic element in the game aesthetic design, to influence

consumers’ game enjoyment jointly.
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In contrast, the influence of bodily state may not only occur for concrete objects that
can be physically interacted with but also for abstract concepts, considering that abstract
concepts are also grounded metaphorically in the sensory motor system (Barsalou, 2008;
Lakoff and Johnson, 1980; Pecher et al., 2011). Given the characteristics of body
involvement, we propose that hand gestures as a bodily state may also shape how eonsumers
perceive abstract mechanical elements and further influence game enjoyment. In.this research,
we focus on the mechanics of reward setting, a core design element in-marketing games.

We elaborate on these interaction effects and their underlying mechanisms below. The

conceptual model of this research is shown in Fig.1.

Obiject Visual Presentation
(real product picture vs.
symbolic brand logo)

Mental Simulation

Hand Gesture

Mobile Marketing
(surface gesture vs.

Game Enjoyment
motion gesture)

Perceived Control

Reward Setting
(certainty vs.
uncertainty)

Fig. 1 Conceptual Model

2.2.1 Interaction Effect between Mobile Hand Gestures and Visual Presentation
Visual Perception-Action Coordination and Mental Simulation
Embodied cognition theories highlight the close relationship between the visual

system and the motor system. Accordingly, the core function of vision is to provide
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information for action possibilities, also known as affordance (Gibson, 1979; Jeannerod,
2001). For example, Tucker and Ellis (2001) have shown that object size influences motor
response. When people see small-sized objects, it is more likely to perform a precision grasp,
mainly with finger movement. By contrast, when large objects are present, power grasp,
involving hand palms, becomes more relevant. Rooted in this viewpoint, embodied‘cognition
also contends that seeing an object that one may potentially interact with primes,actions and
induces mental simulation before the acting on the object, even if there‘is no intention to
perform an action (Barsalou, 1999; Gerlach et al., 2002; Ping et.al.;2009). Mental simulation
acts as a re-enactment of perception and is an automatic form'ef mental imagery activated by
the representation of objects (Barsalou, 2008). Several neuroimaging studies have provided
evidence to support the role of mental simulation,(Simmons et al., 2005; Zatorre and Halpern,
2005).

Prior research has also shown that mental simulation plays an important role in
shaping evaluation and preference. For example, when the mental simulation is impeded by
having the dominant hand occupied with irrelevant objects, the evaluation of the target
objects will be affected\negatively (Ping et al., 2009). For example, people prefer visually
presented-ebjects with the orientation of the handles matching handedness, such as a fork
placed atthedeft or right side of a cake, and this preference is driven by the ease of mental
simulation. However, if the dominant hand is occupied, the fluency of mental simulation is
reduced, thereby decreasing the liking of the target object (Elder and Krishna, 2012; Shen and
Sengupta, 2012). Substantial work has demonstrated that mental simulation serves as the

underlying mechanism of the relationship between visual stimuli and the liking of the target
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objects (Elder and Krishna, 2012; Ping et al., 2009; Tucker and Ellis, 1998).
Congruency Between Surface Gesture and Real Product Presentation

Given the characteristics of manipulating style endorsed by the two different hand
gestures, we propose that hand gestures will interact with the visual presentation in the games
to influence consumer experience jointly. In this research, we focus on two commonly used
visual presentation formats in mobile marketing games: real picture of a specifie product and
symbolic brand logo. Product presentation refers to using the picture of.a real product, such
as a can of soda, which is often highly vivid and appears widely,as the interaction object in
marketing games. For example, the McDonald’s cone game presents a picture of a real cone
on the display (McDonald China, 2016). By contrast,.the brand logo is an image consisting of
colourful shapes and verbal brand name in various typefaces (Jiang et al., 2016). The
placement of brand logos in digital games.are'common in online social games nowadays (e.g.
Cariete et al., 2014; Jeong et al., 2011; Nuijten et al., 2013; Walsh et al., 2014). Viewing a
product picture and a symbalie,brandlogo can induce mental imagery, which involves mental
representations through whichsensory experiences are reassembled in working memory
(MaclInnis and Price, 1987). The mental imagery of a product picture tends to contain
information involving multiple sensory organs, especially haptic imagery, which is generated
from the past’experience of interacting with the object. By contrast, the imagery of a
symbolic brand logo may not include such information, considering that a brand logo is often
an intangible and abstract stimulus (Jiang et al. 2016). For example, Shen and Sengupta
(2012) find that seeing the picture of a 7-Up soda leads people to simulate mentally how to

act on the soda can, whereas the image of the 7-Up brand logo fails to induce mental
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simulation.

Synthesizing these lines of research, we propose that a congruency between surface
gestures (i.e., direct touching) and visual presentation of a real product picture exists, given
that surface gestures involve direct manipulating style without any intermediate devices, thus
encouraging greater mental simulation than motion gestures (i.e. shaking) that always require
a mobile device. By contrast, when the target object is presented in the form.0f'symbolic
brand logos, generating mental simulation is difficult regardless of which type of interactive
gestures are used.

Moreover, as embodied cognition posits, the congrueney between surface gesture and
visual presentation of a real product picture will increase the preference for the target object.
Hence, we propose that such preference can further be,extended to an enhanced interactive
game process. Supporting evidence can.be:found'in research on a video game. When game
controllers are high in natural mapping, it allows players to feel “in” the game effortlessly
and engage in better mental.Simulation, hence generating greater game enjoyment (Hou et al.,
2012; Skalski et al., 2011; Tamborini and Skalski, 2006). Additionally, other research shows
that vivid mentaliimagery is a critical part of immersion in the virtual world (Green et al.,
2004; Tamborini and Bowman, 2010), which serves as an essential factor that determines
game enjoyment, according to the flow theory (Csikszentmihalyi, 1990).

Hence, we hypothesize that
H1: The interaction between hand gesture and visual presentation influences the enjoyment
of mobile marketing games. Specifically, when the object is presented visually as a real

product picture (vs. symbolic brand logo), greater enjoyment will be induced by using a
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surface gesture (vs. motion gesture).
H2: The interaction effect between hand gesture and visual presentation on mobile marketing
game enjoyment is mediated by mental simulation.
2.2.2  Interaction Effect between Motion Gesture and Reward Setting
Abstract Concept—Action Coordination
As discussed earlier, the motor system not only influences the perception.of concrete
concepts but is also fundamental to the perception of abstract concepts{(Pecher et al., 2011).
For example, the approach/avoidance effect occurs for concrete objects that people try to
physically avoid (e.g. a dangerous animal) and abstract entities, sueh as a verbal description
(e.g. the word ‘hostility”) (Pecher et al., 2009). Lakoff.and.Johnson (1980) posit that abstract
concepts may be grounded in sensory motor processing through conceptual metaphor,
meaning that people understand abstract‘eencepts via analogy to representations of concrete
and embodied experiences. For example, people understand life by analogizing it with a
journal (Lakoff, 1987). Conceptual metaphors are present in many linguistic expressions, and
people use concrete metaphors'when talking ubiquitously about abstract concepts. For
example, people‘express the positive affective experience ‘happy’ by using ‘up’ and the
negative affective experience ‘sad’ by using ‘down’ and understand a problem-solving
process asra~“path’ with a ‘starting point’ and a ‘destination’ (Lakoff and Johnson, 1980).
Other research finds that the manipulation of an individual’s body movement or body
states will influence the judgement of abstract concepts. Jostmann et al. (2009) have
demonstrated that people tend to overestimate the importance of an event while holding a

relatively heavier tablet, suggesting that physical weight impacts the perception of the
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abstract concept of value, as weight is a metaphor for importance in many languages. Some
evidence also suggests that irrelevant information can sometimes affect responses in
situations with high uncertainty. For instance, in one study conducted by Giessner and
Schubert (2007), participants were asked to select the most powerful leader based on a chart.
When participants were uncertain on the actual situation, the position of names in the chart
influenced their choices, as they tend to believe metaphorically that the emhodied experience
of ‘top’ means ‘more powerful’.
Reward Setting (certainty vs. uncertainty) and Perceived Control

In many marketing promotion games, the target produet or.service is set as a final
reward to attract consumers. As part of the basic game.design, reward setting plays a vital
role in influencing consumer’s motivation and valuatien of the marketing games (Kalra and
Shi, 2010; Richter et al., 2015; Skinner,-2996). One typical manipulation is to set the reward
as certain or uncertain before constuimers start the game. For example, ‘complete the task and
you will win X’ or ‘complete the'task 'and you will win one of the gifts’ (e.g. Ailawadi et al.,
2014; Alavi et al., 2015;'Goldsmith and Amir, 2010; Shen et al., 2015; Yoo et al., 2010).
Different from visual preSentation, which is concrete and sensory to the player, reward setting
needs to be understood through abstract concepts (Hamari, 2011; Robson et al., 2015).

According to Shen and colleagues (2015), reward certainty denotes rewards with a
fixed and known magnitude, (e.g. a 100% chance of getting X), whereas reward uncertainty
includes situations in which at least two potential reward magnitudes are available regardless
if the winning probability is known (i.e. a 50% chance of getting X and a 50% chance of

getting Y, X and Y are positive gains). Similarly, Lee and Qiu (2009) have differentiated two

16



reward settings based on whether the game participants have been notified clearly of the
prizes. In the certain reward setting, only one certain reward is present, whereas the uncertain
reward setting provides several potential rewards and participants are unclear about what they
are going to acquire. In this study, reward certainty is defined as 100% chance of getting one
certain reward after finishing the task, and reward uncertainty is defined as situations in
which more than one potential reward is available regardless of the probability ef'winning the
reward is known or not; game participants are uncertain about which reward they would
acquire before they finish the task.

Earlier research suggests that when facing uncertainty,-people tend to feel deprived of
personal control (Bandura, 1977; Dweck and Reppucci, 1973; Glass et al., 1969). More
recent work has pointed out that people have a natural;tendency to restore perceived control
(Cutright and Samper, 2014; Fiske et al.#12996), that is, feelings of control deprivation will
lead people to strive for control restoration. The desire to regain control is analogous to
motivation, which is to reduceithe discrepancy between the current and expected state when
one feels a lack of contral in the process of goal pursuit (Carver and Scheier, 2001). Similar
work on the relationship between uncertainty and motivation also suggests that when people
pursue a reward with uncertain magnitude, an increase in motivation will result in illusions of
control, leading to a belief that good results are for hardworking people (Langer, 1975;
Skinner, 1996).

One way to solve the discrepancy and to restore feelings of control is to exert effort
(Cutright and Samper, 2014). The effort is regarded as the primary means to obtain a sense of

control. Prior research has shown that the more effort people devote, the more they
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suggestively believe they can control the outcomes with the help of the effort, and the greater
sense of efficacy people experience (Carver and Scheier, 2001; Higgins, 2012; Lee and Qiu,
2009; Scheible et al., 2008; Schunk, 1983). In marketing literature, evidence has indicated
that when people feel low in personal control, they tend to prefer high-effort products to gain
self-empowerment and re-establish their senses of control (Cutright and Samper 2014).

To sum up, acquiring a sense of control when facing the uncertain reward-setting is a
psychological need, and exerting more effort is one way to satisfy such'need. Isthere a way
that consumers can gain a sense of control by exerting effort on hand gestures under the
uncertain game context?

Congruency between Reward Uncertainty and Motion.Gestures

According to the conceptual metaphor view. of embodied cognition, the word ‘hold’ is
a metaphor for control in the English and:Chinese language. For instance, when faced with
complex and uncertain problems, people may try to ‘keep a hold on’ the situation. Having an
object held in one’s hand creates’similar feelings of possession and the capability of obtaining
desired outcomes when'one isuncertain. Therefore, a link between hand gestures and
perceived contrelimight exist not only on a linguistic level but also on a conceptual level, and
the conceptualization of perceived control is grounded in bodily experiences of ‘handholding’.
Another metaphor that involves the body is used to describe one’s effort level. In English and
Chinese, people say ‘with body and soul’ or ‘throw whole oneself’ to demonstrate how much
effort one devotes when pursuing a goal. Prior research has examined ways of effort that may
influence perceived control, such as devoting time, money or other resources during goal

pursuit (Reczek et al., 2014). However, limited studies have explored bodily state as a way of
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effort. In the present study, we propose that motion gestures, with the characteristics of higher
physical involvement (e.g. elicited movement of hand, wrist and arm) as compared to surface
gestures, will exert greater influence on the perceived control when the reward setting is
uncertain.

Substantial work in the gaming literature concerns the players’ sense of control, which
is one of the key factors that influence gaming experience (Komulainen et al.; 2008;
Korhonen et al., 2009; Sanchez et al., 2012). One widely recognized madel of flow proposes
that perceived control will influence enjoyment, especially in the context/of games, in which
player control originates from the game interface and input devices(Sweetser and Wyeth,
2005). The ability to exercise a certain sense of control.over actions during the game will
further induce feelings of enjoyment.

One might argue that the sense of.eontrol'during games should be related
meaningfully to the outcome feedback (Csikszentmihalyi, 1990). However, we contend that
this argument only concerns.games that involve outcomes obtained through practice and
personal skills but not‘games whose outcomes are determined randomly and are out of
personal controkIn.the)latter case, no causal relationship exists between control and personal
behaviour»Nevertheless, an individual’s involvement in such uncertain situations may still
induce a sense of control, particularly an illusory sense of control (Ladouceur and Mayrand,
1984; Langer, 1975). For example, gamblers who roll the dice themselves often make a larger
bet than those who have an agent to roll the dice, even though the effort of rolling has nothing
to do with the outcome (Darke and Freedman, 1997; Langer, 1975). Similarly, consumers

who have invested more effort in previous purchases are more likely to believe they will have
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a greater likelihood of winning a reward in the lucky loyalty game, even though the outcome
is random and unrelated to the previous effort (Reczek et al., 2014). Therefore, we believe
that even though hand gestures do not affect the outcome in games with uncertain rewards,
people may still form an illusory sense of control via different hand gestures.

Hence, the high bodily involved nature of motion gestures renders congruency
between reward uncertainty and motion gesture. We hypothesize the following:
H3: The interaction between hand gestures and reward uncertainty influences the enjoyment
of mobile marketing game. Specifically, using motion gestures like shaking (vs. surface
gestures) will increase game enjoyment when the reward is set.as-uncertain (vs. certain).
H4: The interaction effect between hand gesture .and reward setting on the enjoyment of
mobile marketing games is mediated by perceived personal control.
3. Overview of Experiments

We conducted three experiments:to investigate how hand gestures, together with
object presentation and rewardisetting, influences consumer enjoyment. All the games used in
our experiments were-developed based on HTMLS5 technology. Ten participants were
recruited from a‘university in China for the pre-test of the games. Participants for the formal
studies were recruited online and they completed the studies on their personal mobile phones.
In Experiments 1a and 1b, we designed a simple mobile marketing promotion game (Kalra
and Shi 2010), where reward presentation was manipulated by using product pictures or
brand logos. In Experiment 2, a simplified lucky wheel game was used to examine the
relationship between hand gestures and reward uncertainty, as well as their interactive effect

on consumer enjoyment. Participants in all three experiments were smart phone users with
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online shopping experiences for more than two years.
3.1 Experiment l1a

Experiment 1a was designed to test the interactive effect of hand gestures and visual
presentation on the enjoyment of the mobile marketing game (H;) as well as the mediating
role of mental simulation in shaping the relationship (H,).
3.1.1 Method

One hundred twenty-eight students located in a Chinese university were recruited
online. All participants were told that the goal of this study was to understand mobile
marketing promotions. The experiment used a two (object visual-presentation: real product vs.
brand logo) x two (hand gesture: surface vs. motion).between-subjects design. Participants
were assigned randomly to one of the four conditionssUpon getting into the game,
participants were told they might have aschance 10 win a free Sprite. As a manipulation of
object presentation, half of the participants were presented with a picture of a can of Sprite,
while the other half were presented with the brand logo of Sprite (see Fig. 2). Subsequently,
the participants were asked to touch the virtual object or shake the phone to win a free Sprite
as a promotion gift, which served as the hand gesture manipulation. A screenshot of the game
interfacesdis shown in Fig. 3 with the product presentation. Unbeknownst to the participants,
everyone won the reward. Finally, participants answered a set of questions to measure mental
simulation and game enjoyment. Specifically, to measure mental simulation, participants
indicated the extent to which they agreed or disagreed with the two statements (“I imagined
that | am holding this can of Sprite in my hand” and “I enjoyed imagining holding the can of

Sprite’) on a nine-point scale (1 = totally disagree, 9 = totally agree; o = 0.64) (Shen et al.,
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2016; Shen and Sengupta, 2012). For the enjoyment of the mobile marketing game, we asked
participants to rate the level of pleasure, excitement, and playfulness they experienced while
playing the marketing game on a nine-point scale (1 = very unpleasant/very unexciting/very

boring, 9 = very pleasant/very exciting/very enjoyable; o = 0.82) (Kim et al., 2016; Wu and

Liu, 2007).
A Soda Can A Soda Logo
Fig. 2 Visual Presentation Manipulation in Experiment 1a
Welcome to the Welcome to the
Sprite Lottery Game! Sprite Lottery Game!
Please shake the Sprite Please shake the Sprite
You will have change to win You will have change to win
a Sprite for free! a Sprite for free!
Congratulations!
You Win a Free Sprite!
Fig. 3 Screenshot of Game Interface in Experiment 1a
Note: The original game introduction was in Chinese
3.1.2%, Results

Enjoyment . A two x two between-subjects ANOVA on the enjoyment of the mobile
marketing game revealed a non-significant main effect of hand gesture (F(1,124) =1.24 ,p =
0.27) and a marginally significant main effect of visual presentation (F(1,124) = 2.96, p =

0.09). More importantly, as predicted, the interaction between visual presentation and hand
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gesture was significant, F(1,124) = 5.65, p = 0.02, partial n? = 0.04. Specifically, when
participants touched the screen to get the reward, mobile marketing game enjoyment was
significantly more positive compared to when the real product picture was presented than
when the symbolic brand logo was presented (Mpictre = 6.63, SD = 0.35 vs. Mjggo = 5.13, SD
= 0.38; F(1,124) = 6.28, p = 0.004, partial n° = -.06 ). By contrast, when the shaking.gesture
was used to get the reward, no significant differences were observed between the.two visual
presentation formats (Mpicture = 5.35, SD = 0.37 vs. Miggo = 5.59, SD =40.36;.F <'1). These
results provide support for Hs.

Mental simulation. Another two x two between-subjects ANOVA was performed on
mental simulation. The main effect of gesture was significant, F(1,124) = 5.01, p = 0.03,
partial n2= 0.04. Participants reported greater mentalsimulation when using surface gesture
(Msurface = 6.48, SD = 2.17) than motion-gesture (Mmotion = 5.52, SD = 2.47). More
importantly, the interaction between hand gesture and reward presentation on mental
simulation reached significancedevel, F(1,124) = 5.98, p = 0.02. Simple effect analyses
revealed participants whao touched the real object picture generated greater mental simulation
(Mpicture = 7.17, SB = 0.38), but the level of mental simulation was lower when touching the
symbolic.brand logo (Meg = 5.67, SD = 0.41; F(1,124) = 7.11, p = 0.01, partial n?=0.05).
However,'mation gesture did not lead to reliable differences in mental simulation between the
two visual presentation conditions (Mpicture = 5.29, SD = 0.41, Mjogo = 5.75, SD = 0.40; F < 1).

Moderated mediation analysis. We further tested H,, the proposed mechanism
regarding mental simulation as a mediator in the relationship among hand gesture, visual

presentation and enjoyment, by examining the moderated mediation effect. We followed the
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procedure proposed by Preacher et al. (2007). In addition to the interactive effect of visual
representation and gestures on the enjoyment of the mobile marketing game, mental
simulation has a significant effect on perceived enjoyment (5 = 0.25, t = 3.15, p = 0.002).
Next, we conducted a 95% bias-corrected bootstrap with 5000 samples. The indirect effect of
interaction between gestures and reward presentation on mobile marketing game enjoyment
through mental simulation was significant, 95% CI = [0.09, 1.19]. Such indirecteffect is
conditional, which is significant only when product picture was presented (95% CI = [-0.85,
-0.10]) rather than brand logo (95% CI = [-0.16, 0.53]). Moreover, the direct effect of
gestures on mobile marketing game enjoyment was not reliable in.the two presentation
conditions. This result suggested that mental simulation fully mediates the interaction
between hand gesture and presentation format. Thus;*H- is supported.
3.1.3  Discussion

Study 1a provides initial support.for our prediction that when a product picture is
presented, greater enjoyment of the mobile marketing game will be derived from using
direct-touch rather than'shaking gesture. Enhanced mental simulation induced by the
congruency between visual presentation and hand gesture also mediates the proposed effect.
However,/Shen et al. (2016) demonstrate that hedonic products, such as Sprite, are often
affect-ladens”which lead people to more likely act on the simulation physically, such as
grabbing the product. Therefore, the observed effect that touching is a better match with a can
of Sprite might have resulted from the natural tendency to manipulate directly the hedonic
product. To rule out this alternative account, we conducted Experiment 1b, where a less

hedonic product, mineral water, was used as the target product.
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3.2 Experiment 1b
3.21  Method

One hundred four students from the same population of Experiment 1a were recruited
online. Identical to Experiment 1a, Experiment 1b involved a two (reward presentation: real
product vs. brand logo) x two (hand gesture: surface vs. motion) between-subjects-design.
The same procedure was followed as well as the measurements of mental simulation (a =
0.70) and mobile marketing game enjoyment (a = 0.88), with one exception,that the target

product was mineral water (see Fig. 4 for details).

A Mineral A Mineral
Water Bottle Water Logo

Fig. 4 Visual Presentation Manipulation in Experiment 1b

3.2.2 Results

Enjoyment./A two x two between-subjects ANOVA revealed a non-significant main
effect of hand.gesture (F < 1) and a marginally significant main effect of visual presentation
(F(1,00) =:3:61, p = 0.06). More importantly, the interaction effect of gesture and
presentation format on the enjoyment of the mobile marketing game was significant, F(1,100)
= 4.04, p = 0.05, partial n°= 0.04. Similar to the results of Experiment 1a, touching a real
product picture on the screen led to greater mobile marketing game enjoyment than touching

the brand 1090 (Mpicwre = 5.58, SD = 1.98, Miogo = 3.84, SD = 2.15; F(1,104) = 7.50, p = 0.01,
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partial n°= 0.07). However, when motion gesture was used, no significant difference was
observed between the two presentation formats (Mpictre = 4.69, SD = 2.24 vs. Mg = 4.74,
SD = 2.61; F < 1). Similar to the result of Experiment 1a, Hy is partly supported.

Mental simulation. Another 2 x 2 between-subjects ANOVA on mental simulation
showed a significant interaction between hand gesture and visual presentation, F(1;100) =
4.85, p = 0.03, partial n? = 0.05. Specifically, touching facilitated greater mentalsimulation in
the viewing of a real object picture rather than symbolic brand logo (Mpjcwre=4:35, SD =
2.40 vs. Miogo = 2.88, SD = 1.83; F(1,104) = 5.67, p = 0.02, partial 3> = 0,05). No reliable
difference between two visual presentations was also observed.when shaking gesture was
used (Mpicture = 3.30, SD = 2.26 vs. Moo = 3.74, SD.=.2.25; F < 1). Neither the main effect of
hand gesture nor the main effect of reward presentation reached significance level (p > 0.2).

Moderated Mediation Effect. Hand.gesture and visual presentation had significant
interaction with mental simulation(# =1.90, t = 2.2, p = 0.03), suggesting that visual
presentation moderated the first.stage of the mediation model. When the interaction between
gesture and visual presentation-was controlled, mental simulation had a significant effect on
the enjoyment of the mobile marketing game (8 = 0.64, t = 7.88, p < 0.001). Lastly, when
controlling.for mental simulation, the direct effect of the interaction was no longer significant
for both gesture conditions. The 95% bias-corrected bootstrapping analyses with 5000
samples revealed the conditional indirect effect of visual presentation on mobile marketing
game enjoyment through mental simulation was significant in surface gesture condition (95%
Cl =[-1.79, -0.19]), but not in motion gesture condition (95% CI=[-0.52, 1.05]). H is

supported by the results of Experiment 1b.
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3.2.3  Discussion

The results of Experiment 1b supported our proposed model, such that when the
object is presented as a real product picture, surface gesture (vs. motion gesture) tended to
facilitate mental simulation, further leading to greater enjoyment of the mobile marketing
game. By using mineral water as the focal product, we managed to rule out the alternative
account of the product type. Our findings of Experiment 1b generalized the observed
interactive effect of hand gesture and visual presentation from hedonic{products to utilitarian
products.
3.3 Experiment 2

The purpose of Experiment 2 was to examine.how-hand gestures interacted with
reward uncertainty to influence jointly the enjoyment-ef mobile marketing games (Hs). We
also tested the mediating role of perceivedscontrol in shaping the proposed relationship (H,).
We designed a lucky wheel game,in which participants were instructed to click a button on
the wheel or shake the smart phone to reveal the final reward. We manipulated the reward
setting of uncertainty by wvarying the number of potential rewards. Specifically, one fixed
reward was offered.in the reward certainty condition and the reward uncertainty condition
involved two potential rewards. In this experiment, we recorded the duration of gesture
interaction-as'an index of effort to provide more direct evidence for the proposed mechanism
regarding perceived control.
3.3.1 Method

One hundred thirteen participants from the same population as the previous

experiments were recruited online. They completed the experiment on their personal mobile
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phones. We used a two (reward setting: certain vs. uncertain) x two (hand gesture: surface vs.
motion) between-subjects design. Participants were told they were going to play a lucky
wheel game to win a reward, which was revealed only after they finish the game. Depending
on gesture condition, participants were instructed to click a button on the screen or shake the
smart phone to activate the arrow on the wheel. Participants could keep clicking the button or
shaking the phone for as much time as they want. We recorded the total time they spent
interacting with the game as a behavioural measure of effort. The interaction time was
measured from the start of the first gesture input to the last gesture'(i.e., when no more input
was recorded within 3 seconds). Half of the participants wereassigned to the certain reward
condition, where they were told they would have a 100% ¢chance of receiving a reward (Fig.
5). The remaining half of participants was assigned.testhe uncertain reward condition, where
they were told they would have a 100%-chance of obtaining a reward from a set of two
potential rewards (Fig. 6). The two rewards are of equal value. In the two conditions,
participants could click-touch'er’shake for as much time as they wanted, and the final reward
would pop out on the wheel panel once the gesture stopped. To control for pre-existing
preference for Sprite or,Coke, we had all participants win the Coke. Finally, participants
filled a questionnaire assessing perceived control and mobile marketing game enjoyment. As
a measurerofperceived personal control, we asked the participants to indicate the extent to
whichrthey agreed or disagreed with the statements, (1) “I feel I am in full control during the
game,” (2) “I feel | can control the result of the game,” and (3) “I feel the more I click touch /
shake the more likely I will get better results ”” on nine-point scale (1 = totally disagree, 9 =

totally agree; o = 0.90) (Ejova et al., 2010; King et al., 2012). As for the enjoyment of mobile
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marketing game, identical to previous experiments, we asked participants to evaluate pleasure,
excitement and playfulness of the game on nine-point scale (o = 0.84) (Davis et al., 1992; Yi

and Hwang, 2003).

Welcome to the Welcome to the
Lucky Wheel Game! Lucky Wheel Game!

Fig. 5 Game Interface Screenshot of Reward Certainty Condition in Experiment 2

Welcome to the Welcome to the
Lucky Wheel Game! Lucky Wheel Game!

Fig. 6 Game Interface Screenshot of Reward Uncertainty Condition in Experiment 2
Note: The original game introduction in Figs.5 and 6 was in Chinese.

3.3.2 "Results

Enjoyment. A two x two between-subjects ANOVA on the enjoyment of the mobile
marketing game. No significant main effects of either hand gesture or reward setting (Fs < 1)
were observed. However, as predicted, the interaction between gesture and reward setting

was significant (F(1,109) = 5.35, p = 0.02, partial n> = 0.05). Specifically, when the final
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reward was uncertain, participants who used motion gesture evaluated the mobile marketing
game as more enjoyable than those who used surface gesture (Mmotion = 4.33, Msurface = 3.01;
F(1, 113) = 5.22, p = 0.02, partial n* =0.05). However, no significant difference was

observed between the two gestures when the reward was certain (F(1,113) = 1.00, p = 0.32).

Perceived control. Another two x two between-subjects ANOVA was conducted on
perceived control. Neither the main effect of reward setting (F < 1) nor the main effect of
gesture was significant (F(1,109) = 2.65, p = 0.11). However, consistent with our prediction,
a significant interaction was observed between the two variables.on perceived personal
control (F(1,109) = 7.11, p = 0.01, partial n>=0.06). Specifically-when the reward was
uncertain, motion gesture led to higher levels of perceived.control as compared with surface
gesture (Mmotion = 5.03, Msurtace = 3.23; F(1,109) = 9746, p = 0.003, partial n>=0.08). Such
difference between two gestures was attenuated when the reward was certain (F < 1).

Effort investment. We recorded interaction time as an indicator of the participants’
effort investment in the mohile,marketing game. A two x two between-subjects ANOVA on
interaction time showed"a significant interaction between hand gesture and reward setting,
F(1,109) = 4.93;p.="0.03. Specifically, in the uncertain reward condition, participants
invested more effort on the motion gesture than surface gesture (Mmotion = 1384 ms, Mgyrface =
413 ms; F(1;113) = 5.65, p = 0.02, partial n? =0.05). However, no difference was observed
between two gestures in the certain reward condition. These results resonated with the
perceived control measures.

Moderated mediation analysis. Based on the above results, we further conducted a

moderated mediation analysis through bootstrapping with 5000 samples. A significant

30



indirect effect of the interaction was observed between gesture and on mobile marketing
game enjoyment (95% CI =[0.52, 3.38]). In addition, the mediating effect of perceived
control was reliable only when the final reward was uncertain (95% CI = [0.54, 2.61]). In
summary, Hy was supported.
3.3.3  Discussion

Experiment 2 provided further evidence to bolster the interactive effect between hand
gestures and reward setting on the enjoyment of the mobile marketing-game. Perceived
personal control was shown to mediate the proposed relationship. As a behavioural measure,
interaction time demonstrated more directly the influence of gesture and reward setting on
effort investment, which serves as an effective way to.retain personal control. Consistent with
prior work, the more effort participants spent, the, more-control they seem to have. Moreover,
the current study extended existing literature to the mobile game context and offered an initial
explanation for the relationship between reward setting and perceived personal control.
4. General Discussion

As a relatively'new technology, interactive gestures have become an indispensable
element in gamified’'mobile marketing. In the current paper, we examine how mobile hand
gestures interact with visual presentation and reward setting to enhance consumer enjoyment
of mobile'marketing games.

Two types of gestures are compared based on the different sensor technologies.
Surface gestures, based on touching-sensor technology, are more direct and sensory-related
(Karam and Schraefel, 2005; Shen et al., 2016), while motion gestures based on

motion-sensor technology are more bodily involved (Rempel et al., 2014). With different
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characteristics, the influence of two gestures on mobile marketing game enjoyment is
contingent on visual presentation and reward setting through distinct psychological
mechanisms. Using two HTML5-based mobile marketing games, we conducted three
experiments to provide evidence for our proposed model. The first two experiments show that
when a real product picture (vs. symbolic brand logo) is presented, surface gestures(vs.
motion gestures) facilitate the formation of mental simulation. Thus, the participants have
greater enjoyment of mobile marketing games. In Experiment 2, we used the lucky wheel
game to demonstrate that motion gestures (vs. surface gestures) enhance perception of
personal control when the reward is uncertain (vs. certain), which.in turn resulted in better
evaluations of mobile marketing game enjoyment. Moreover, the interactive effect between
visual presentation and hand gesture could be extended from hedonic to utilitarian products.
Table 2 summarizes the findings of the experiments.

One major counter-argument of this research is that instead of the congruency effect
between surface gesture and:Visual presentation of product picture on mental simulation,
people might consideritimore natural shake a real product presented on screen because
people might be‘map-helding the physical phone to grasp the object in reality. One can view
the gesture.in.a metaphoric or in a direct way in which the gesture is simply a manipulation of
the phoneer-the virtual content itself, according to Ruiz et al. (2011). However, our results
show that motion gestures fail to induce greater mental simulation when facing real product
presentation as compared to surface gestures. To examine further the potential alternative, we
conducted a posttest. We randomly assigned participants (N = 40) to one of the two gesture

conditions and showed them the two game interfaces of Experiments 1a and 1b. Then, we
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asked whether they view the phone as a soda can or a mineral water while they were shaking

or touching the phone, depending on the condition. For soda and mineral water, no reliable

evidence was found that people would be more likely to view the phone in a metaphorical

way when shaking (15%) versus touching (10%, yx?2 < I).

Indeed, how gestures are mapped metaphorically relies on many factors (Ruiz et al.,

2011). For instance, the iBeer application vividly presents virtual beer as occupying the

screen, which may lead consumers to view their phone as a container to,hold the beer.

However, the object presentation used in our experiment only takes.up very limited space on

the screen, making imagining the phone as a soda can or a bottle for mineral water difficult.

Table 2 Summary of Experiments

Experiment 1a

Experiment 1b

Experiment 2

Obijective

Testing H1 and H2

- ( Testing H1 and H2
with different
product types to
rule out the
alternative account
of product type

- Generalizing the
findings

Testing H3 and H4

Experimental

Coupon lottery game

Coupon lottery game

Lucky wheel game

Design of Sprite soda of mineral water
- Visual presentation | - Visual presentation .
. . - Reward setting:
of Sprite soda: Real of mineral water: i ;
. . . Win one certain
picture vs. Sprite Real picture vs. .
reward vs. win one
. . logo Nestle logo
Manipulation . ) . ] of two rewards
- Interaction gesture: | - Interaction gesture: .
: X - Interaction gesture:
Touch the virtual Touch the virtual
. . Touch the arrow vs.
object vs. shake the object vs. shake the .
. . shake the mobile
mobile mobile
. . . . - Interaction time
- Mobile marketing |- Mobile marketing . .
. . - Mobile marketing
Measurement game enjoyment game enjoyment .
: . . . game enjoyment
- Mental simulation |- Mental simulation i
- Perceived control
Results Support H1 and H2 Support H1 and H2. Support H3 and H4.
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Interaction between
surface gesture and
real picture induces
greater mobile
marketing game
enjoyment.

Such interaction
effect is mediated

Product type does
not influence the
interaction effect
between hand
gesture and reward
presentation on
mobile marketing
game enjoyment.

Interaction between
motion gesture and
reward setting of
uncertainty induces
greater mobile
marketing game
enjoyment.

Such interaction

by mental effect is mediated
simulation. by perceived
control.

4.1 Contributions and Implications

First, our results extend the research stream of gamification by exploring the role of
mobile gesture technology and illustrating how the mohile‘hand gestures influence enjoyment
in gamified mobile marketing together with two _other'game design elements, namely, visual
presentation and reward setting. Current gamification research focuses limited attention to
technology elements in gamification design;.and explores gamification design elements in
isolation (Hofacker et al., 2015). Our.research explores mobile hand gestures as one
technology element embedded in'the gamification design, and also shows that hand gestures
do not influence consumer enjoyment alone in the gamified mobile marketing but are aligned
with other game desigh elements. Judging whether one gesture is better or worse than the
other is/arbitrary. Rather, the functionality of hand gestures should be evaluated under
specific game scenarios. Second, the present work contributes to the literature on
human-computer interaction as well as deepens understanding of the nature of surface and
motion gestures in mobile marketing games. By exploring the psychological mechanisms of
mental simulation and perceived control, we acquire more knowledge on the nature of hand

gestures in the game context. Further, by exploring the two psychological mechanisms, our
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research adds a small part to the literature of embodied cognition.

The findings of this research provide implications for marketing practitioners and
mobile game designers. The results highlight that to enhance the enjoyment in gamified
mobile marketing, hand gestures should be aligned with visual presentation and reward
setting. The psychological nature that each gesture possesses should be considered:,Moreover,
prior research indicates that gamified information presentation of new productsis more vivid
given that consumers can interact with the presentation (Muller-Stewens et al., 2017). Our
research provides firms and game designers with more detailed design guidance. Specifically,
when firms place a real picture of their products in the game, surfaee gestures may work
better because the greater mental simulation is induced.by-touching the new product.
However, when brand logos are involved in games, na.preference is indicated for which kind
of gesture should be used. In another casepif firms plan to launch promotions, the
combination of uncertain reward setting.and motion gestures will enhance consumers’
perceived control. Thus, they will have an enjoyable experience. Put differently, firms and
designers may follow.the psychological nature of gestures. Gestures designed to be more
involved bodily‘may increase perceived control when consumers are presented with
uncertainty.

4.2 Limitation and Future Research

Our research has several limitations. First, our mobile marketing game was designed
in a very simple form. We designed the games in a simplified manner with only a limited
number of elements to reduce the potential interferences introduced by other irrelevant game

elements. For example, in the first two games of Sprite and mineral water, the only colourful
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image presented on the screen was the focal object. This design may have reduced the overall
aesthetics level and somewhat influenced the enjoyment of the mobile marketing games.
However, except for lacking a colourful design, our game design contained basic game
elements and was adapted from real online shopping applications. We agree that gamification
may not be a full-fledged game, given that the design was embedded with a few game
elements. More importantly, gamification should be understood more broadly from the
perspective of consumer experiential value, but not limited to the question .on game elements
per se (Deterding et al., 2011; Huotari and Hamari, 2012). Therefore, we believe our games,
though simple, are good examples of gamification in mobile marketing contexts. Second, we
conducted our experiment in a less controlled environment. Participants received our
experimental games via a URL and completed the experiment on their devices. Thus, each
participant might be in very different envirgnments. Mobile usage behaviour can be
influenced by social surroundings{Williamson 2013). For example, people might avoid
engaging in unusual gestures inpublic. An individual’s cultural background and previous user
experience may also influence their perceptions of different gestures (Skalski et al. 2011).
The hand gesture is not a new topic in Psychology or in human-computer interaction
(HCI). However, a/limited number of psychological studies of hand gesture can be found in
HCI contextFirst, our present research focuses on the positive aspect of integrating hand
gestures in mobile marketing games. Others may argue that hand gestures may lead to
perceptions of effort, which may negatively affect enjoyment. We believe future research
could investigate if hand gestures could exert negative influences in gamification, which will

allow a more comprehensive understanding of hand gestures. Additionally, more gestures
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need to be explored. Theories of embodied cognition provide a basic assumption that
different gestures with different characteristics may elicit varied psychological processes. For
example, arm extension and flexion influence the judgement of unfamiliar objects (Cacioppo
et al., 1993; Centerbar and Clore, 2006). We may infer that different ways of shaking a
mobile phone might induce different consumer perceptions. Moreover, with the fast
development of VR technology, exploring whether and how these newly invented gestures
will affect mobile marketing gamification effectiveness is worthwhile.<Third, as'mentioned
before, natural mapping, which denotes mapping gestures in a natural and predictable manner
when interacting with a virtual environment (Skalski et al., 2011),.is emphasized in the
context of video games to provide players with more.natural means of interaction through
design game controllers (McGloin et al., 2011). Therefore, how to design the gesture to map a
given task or certain usage scenario will‘benefit mobile marketing game designers and HCI

developers in their creation of a better fit between gesture and task.
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