are members of a community in both games. For example, it is common for them to re-
quest assistance from each other or participate in multiplayer competitions within each
game, while they frequently exchange visits and ‘products’ in FarmVille 2, and ‘lives’ and
other helps in Soda Saga.

Since semiotic resources and modes are specifically produced for each game, an ad-
ditional benefit of using social semiotics is the consideration that multiple interpreta-
tions may be ascribed to a particular stimulus, which may engage the minor senses dif-
ferently in each user. We emphasize that the interpretations of audio-visual stimuli pre-
sented here, and subsequent associations with (minor) senses, are products of our own
meaning-making processes. We consider this the main limitation of this work, since
these procedures are the products of a culture, training and education arising in (specif-
ic) developing and developed countries. Furthermore, although the majority of players of
these games may come from these types of societies, we make no claim that our inter-
pretations represent all possible (or even the most popular) views encountered in them.

The involvement of the senses in multimedia environments

FarmVille 2

In FarmVille 2, players assume the role of farmers, whose purpose is to develop their
farms into viable, profitable agrarian units that produce various animal and plant prod-
ucts and generate enough income to cover costs and allow continuous upgrades. In the
primary game interface, users interact with a spectrum of functions on their farm, for
example, to plant diverse plant species, feed animals, and sell these or products which
are produced by them. The farm is divided into areas; each user starts at level one with
two areas and three animals, and unlocks levels, species, functions and areas by farm-
ing plants, growing animals and earning money. Supplementary interfaces are employed
to declare the advancement of levels, to communicate with FarmVille 2 ‘friends’ (perso-
nae of users who may not be acquainted outside the gaming environment), and to vis-
it their friends’ farms.

The communicative experience of users is achieved by combining multiple semiotic
modes and resources, which trigger multiple sensory modalities interactively. For exam-
ple, the game employs a graphic with the shape, parts and even colors so characteristi-
cally resembling a fodder mill that it is difficult to conceive of alternative interpretations
for this image. ‘Using’ the ‘mill’ in the game ‘grinds’ raw materials (e.g., wheat, toma-
toes, etc.) to animal feed: a ‘lever’ is portrayed as spinning and a clanking metallic sound
is heard, while a yellow pile of ‘fodder’ appears moments afterwards. Figure 1 shows a
snapshot of the game interface with the mill in use. We argue that these audio-visual re-
sources directly stimulate vision and hearing, but their combination also invokes kines-
thesia (Shinke, 2009; see also Pink, 2011), since they mimic the motions and sounds of
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Figure 1. Snapshot of the farmer character grinding fodder using the mill.

grinding feed in a mill. The ‘mill’ and its ‘use’ also may result in a multimodal stimulation
of the sense of touch in users who have had similar real-life experiences (‘touching’ the
‘lever,’ ‘pressing’ it to generate the desired ‘motion,’ etc.), and even smell, as the audio-
visual effects may be associated to the odours produced by grinding real plants and their
products.

Touch and smell are invoked using multiple semiotic modes at various times. The se-
miotic resource of the ‘rain’ constitutes a striking example. When the character of the
farmer plants the seeds, the game illustrates that they must be watered by using the im-
age of a drop of water, with the distinctive blue color and a visual flash that makes it ap-
pear as if it is shining, thereby mimicking the reflective property of its surface. Since wa-
ter is colorless, we consider that its representation using this color — a consequence of
large bodies of water reflecting the color of the sky — is a cultural semiotic product of (at
least) western societies, as it is consistently shown in their educational and entertain-
ment texts. This visual stimulus, which engages the vision of the user, induces them to
act so that their persona ‘waters the plants.’ This process is portrayed by a synergy of re-
sources: graphics that resemble raindrops appear to come down on the planted fields -
a snapshot from the game is presented in Figure 2 — accompanied by the acoustic effect
of the sound of falling rain. We argue that this vivid portrayal synesthetically invokes the
senses of touch and smell, allowing players to associate it with the characteristic pres-
sure and cooling the skin experiences when in contact with rainwater and the scent of
wet soil.

Taste also constitutes a considerable component of the associative sensory experi-
ence of the game. Examples that induce it include the graphics denoting various animal
and plant products. Lemons and tomatoes, cultivated and sold by the farmer charac-
ter, are represented by the familiar shapes and colors of the corresponding fruits, while
a flash makes their images shine, relating visually to the corresponding waxed products
sold in real farmers markets. Tomatoes are exemplified in Figure 3. Milk is represented
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Figure 2.
Snapshot of rainfall watering
plants.

5 crops (+1 bonus)
Ready

Click to harvest

Figure 3.
Snapshot of a field of tomatoes.

Figure 4.
Graphics representing milk and
cheese.

as a product in a plastic container, similarly to those sold in supermarkets. Cheese is de-
picted with its light yellowish color and its traditional cylindrical shape, with a piece miss-
ing as if eaten. A snapshot of milk and cheese is shown in Figure 4. We consider the ap-
pearance of these products to be another cultural construct encountered at least in the
markets of developed (non-agrarian) western societies. We argue that these visual stim-
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uli associatively evoke the sensory modalities of various tastes and related textures, for
example, the sweetness of milk, the saltiness and various textures of cheese, the acidi-
ty of lemon, and the sweet tanginess and simultaneously fluid and firm texture of toma-
toes.

Using relatively simple images, graphic actions and sounds, which nevertheless gen-
erate a whole spectrum of semiotic modes and resources to portray a virtual farm en-
vironment, we contend that FarmVille 2 stimulates both the ‘immediate’ senses as well
as, through associative processes, the minor ones. The audio-visual semiotic resourc-
es draw upon the education and (in most instances) personal experiences of players
(see Kress, 2011, Bezemer & Kress, 2008), causing the communication of various sen-
sory modalities, not only of vision and hearing, but of taste, touch and smell as well.
Therefore, although the hierarchy of the engagement of the senses is not challenged, we
consider that the use of FarmVille 2 stimulates the minor senses, even if associatively,
changing the sensory tradition by offering a vivid and perhaps more realistic experience.

Candy Crush Soda Saga

The primary interface of Soda Saga, possibly responsible for calling the game a saga, il-
lustrates what appears to be a winding road, with a large number of stages indexed on
it. Each stage comprises a new adventure and is played in a separate interface. The play-
er must complete rows and/or columns of at least three matching items, until the mis-
sion is complete. In Soda Saga, the items represent candies. As the user progresses to
higher stages, these tasks become harder. Completing rows, columns, squares or cross-
es exceeding three items, causes the appearance of special icons of similar color and
shape, such as striped or wrapped candies, fish-shaped items, color- and paint-bombs.
The player starts the game with five ‘lives’ and loses one with each failure to complete a
stage mission; lives are replenished at a rate of one per half-hour (real time). The user
may also communicate with game ‘friends,’ requesting the transfer of lives and/or spe-
cific game assistances, in a separate interface.

In each mission, the multisensory voyage of the user begins just from viewing the
icons portraying the candies (see Freeman, 2006). These items are depicted through var-
ious shapes, such as oval, rhombus, square, teardrop, and different colors, like orange,
yellow, blue, green, lilac, etc. Examples are shown in the snapshot in Figure 5 (see also
Figure 6). These visual stimuli synesthetically evoke various tastes, since colors relate
to different familiar tastes of fruit and other sweets; for example, the orange color of an
item may refer to the sweet and sour taste of an orange. Furthermore, graphics give the
impression that the surface of items is hard and that some have a curvature in their cent-
ers (e.g., the blue images in Figure 5), mimicking the appearance of real candy. There-
fore, the apparently hard texture of the ‘candy’ items associatively completes the gusta-
tory experience of the player. This is enhanced further with visual and sound effects in-
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G /\,,__ - \ Figure 5.
Snapshot from a mission, depict-

ing items that represent candies.

Figure 6.
Snapshot of the donut icon.

cluding words like ‘tasty’ (also shown in Figure 5), ‘sodalicious,’ ‘divine,’ etc., implying
the enjoyment of these depicted tastes. Despite the multimodal engagement of taste in
the experience (see Kress, 2000, p. 184), we consider the above stimuli to be products of
western culture, or at least of developing and developed societies, in which the user may
encounter a spectrum of different sweets in stores.

In addition to the ‘candy’ items, some graphics, like those displaying lollipops and do-
nuts, offer game assistances (e.g., clear multiple tiles), while other, like cakes and lig-
uorice, induce further difficulty. Here, we focus on the items representing donuts and ar-
gue that their semiotic resources (colors, shape, surface movement) engage the sens-
es of touch and taste. As Figure 6 illustrates, the ‘donut’ image is portrayed with the fa-
miliar round shape, the hole in the middle and the characteristic sugar paste depicted on
its surface. When the player activates the assistance of the ‘donut’ icon, a visual effect is
evoked ‘shaking’ the surface of the icon, which generates the impression that it is a ge-
latinous structure. Thus, the shape, the colors and the action all reference multimodally
the soft, spongy texture and the sweet, oily taste of this snack.
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The sense of smellis also activated indirectly, mainly in the background of the prima-
ry interface, which is framed by landscapes of soda rivers, lollipop forests and factories
producing chocolates, cakes and donuts. First, we analyse the game environment repre-
senting factories, and specifically the graphic, shown in Figure 7, which portrays a ma-
chine baking all these sweets. When the user clicks on this icon, the ‘machine’ is depicted
as vibrating and its gears seem to turn, while a sound effect characteristically reproduc-
ing the clanking of metallic moving parts, reinforces the impression that the ‘machine’ is
operating. These audio-visual stimuli possibly lead to the associative impression that as
the pastries are baking, there are familiar pleasant smells, which the player may expe-
rience synesthetically (see Pink, 2011, Marks, 2011). The user may even evoke the mo-
dality of heat, associated with a baking oven.

Figure 7. Snapshot of the ‘backing machine’.

One location in the primary interface depicts a forest of lollipops with a soda river flow-
ing amidst them. As Figure 8 illustrates, several visual stimuli simulate the former environ-
ment: graphics representing lollipops of various shapes and colors appear planted in the
ground and surrounded by green icons that depict trees and grass. The latter environment
is highlighted by the image of a long, thin and winding lilac shape, which splits the green
background of the lollipop forest. Although they cannot be reproduced in the still (Figure 8),
flashes on this icon, referencing a reflecting surface, shift along its length creating the im-
pression that it moves, much like a flowing river of lilac soda. The combination of the au-
dio-visual stimuli invokes the serene landscape of a real forest (which we identify as an-
other cultural product) and activates the sense of smell associated with the scents of re-
al vegetation or the sweets it depicts. Imaginative players may even associate the environ-
ment with both. Obviously, however, the sense of smell only indirectly becomes engaged.
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Figure 8. Snapshot of the lollipops forest and the soda river.

The above analysis indicates that, in Soda Saga, the traditional hierarchy of engaging
the senses is not challenged. We find that vision holds the dominant position in the ex-
perience of the game, with hearing activated as secondary. This conclusion is fortified by
the fact that the game offers the option of silencing sound, as does FarmVille 2. Howev-
er, unlike the latter, audio-visual stimuli in Soda Saga rarely represent real items direct-
ly. Semiotic resources are implicitly linked to real objects or processes, thereby requiring
more and deeper associations to evoke the minor senses. Nevertheless, we claim that
both games enable the implication of these senses offering perhaps a more realistic ex-
perience.

Conclusions

This study has shown that the interaction of users with multimedia games (at least the
specific case-studies examined) does not modify the hierarchy of the engagement of
the senses. That is, vision maintains its dominance as the primarily stimulated sense,
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followed by hearing, which may be used optionally. Taste, smell and touch are per-
ceived by association and, therefore, subordinately. Since these games are played on
computers, tablets and mobile phones, this result is expected and may be general-
ized to all gaming applications. The question that arises is how it would be possible to
change this sequence, when these media produce only audio-visual stimuli. In order
to engage the senses other than vision and hearing, multimedia environments need
to evolve further.

As discussed, the audio-visual semiotic resources of the games examined in the cur-
rent multimedia environment lead to the synesthetic activation of the minor senses,
through connections with the personal experiences and social training of their users.
Since the evocation of these senses is associative, we claim that the specific way(s) in
which they are engaged in each user is/are (a) cultural product(s) available to a commu-
nity of users in developing and/or developed economies/societies.

We detect one (trivial) difference: the stimulation of minor senses requires deeper
and/or more involved associative procedures in Candy Crush Soda Saga than in Farm-
Ville 2. This may be ascribed to the role of Web 3.0: as simulation applications evolve, mi-
nor senses, already engaged in the multimedia environment (although not yet dominant-
ly available), may be evoked with further and more realistic stimuli.
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