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Abstract: This study aims to verify how the current findings related to
multisensory marketing can be transferred to online stores, where the sensory
stimuli are perceived through imagination, except for the visual sense. The
authors conducted two web experiments. The subjects evaluated soft drinks,
chocolates, and t-shirts, with a wide variety of sensory combinations using
three semantic scales to examine attitude, purchase intention, and the sensory
stimuli used. The results show that for a given product congruence, the effect of
super additivity could not be observed, but that the effect of cross-modal
correspondence could. With decreasing product congruence, observations
became unambiguous as expected so that only the effect of product congruence
can be applied in online stores even with a partial congruence. The paper shows
that the previous findings are not necessarily transferable to a digital context.
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This paper is a revised and expanded version of a paper entitled ‘Limits of
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1 Introduction

With the COVID-19 pandemic, consumer behaviour in e-commerce has changed.
Interactions between consumers and companies have become more dynamic and frequent
and a significant increase in sales can also be observed (Rosenbaum and Russell-Bennett,
2020). Due to the steadily increasing number of providers on platforms such as
Amazon’s marketplace, the competitive situation continues to rise (Xu, 2018). So, the
question is whether multisensory marketing is a way to bypass competitive conditions.
Krishna and Elder (2021) emphasise that further research is needed to understand better
how sensory imagery can influence perception and consumer behaviour, especially in a
natural situation. Furthermore, there are interactions between specific combinations of
senses so that a conglomerate of senses can be perceived more positively or more
negatively by consumers regardless of the evaluation of the individual sensory stimulus
and this is described as an effect of cross-modal correspondence (Spence et al., 2014). In
scientific studies, the desire to buy is often related to haptic senses; thus, the purchase
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probability is significantly higher if the seller touches the customer because of an
increased oxytocin level (Morhenn et al., 2008). Furthermore, consciously perceived
haptic stimuli in product designs can also influence the willingness to buy (Kampfer et
al., 2017). A recent study shows that products are perceived more positively when
advertised by pleasant scents (Ruzeviciute et al., 2020). In terms of the effect of cross-
modal correspondence, well researched are combinations with acoustic stimuli (Lowe
et al., 2018). For example, music as an acoustic stimulus can influence the perceived taste
of wine (Velasco et al., 2018). Sunaga (2018) observed similar results and emphasised
the importance of the congruency-fluency-evaluation chain. However, the perceived size
of products can also be influenced by the effect of cross-modal correspondence through
visual and auditory stimuli (L. Wang et al., 2020). The study by Simmonds et al. (2020)
provides insightful results regarding audio and visual stimuli in videos. The scientists
developed a dual-process model to derive a better understanding of these sensory
combinations. Krishna et al. (2016) emphasises that congruence between the sensory
stimuli and the object’s function is essential in perception and purchase intention.
Researchers like Ruzeviciute et al. (2020) also discuss the importance of product
congruence.

Haase and Wiedmann (2018) have verified that multisensory marketing can also be
effective in a digital context using a self-developed scale, the sensory perception item
(SPI) set. The SPI (Haase and Wiedmann, 2018) is a scale to evaluate sensory stimuli
based on four items, each sense. In an online-based quantitative study and field
experiment, the researchers showed that a higher SPI leads to positive results in other
variables of buying behaviour such as brand attitude, brand loyalty and buying intention.
Super additivity is also discussed in science in the context of sensory marketing so that
several senses lead to a better evaluation (Klemen & Chambers, 2012). The effect of
super additivity is often attributed to Pavaio’s (1969, 2009) dual coding system, as in the
studies of Lwin et al. (2010), who verified this model using olfactory and visual sensory
combinations. The dual coding model describes that object information is represented in
verbal and imaginal coding systems, where the imaginal system represents sensory
stimuli, among others (Paivio, 1969, 2009). In an exploratory study, Li et al. (2020)
developed a scale, the MPPEMIS, which positively affects attitude and purchase
intention based on experienced service performance in e-commerce. Multisensory
marketing is considered in some recent studies in augmented reality or based on
physically perceived stimuli. Javornik (2016), for example, observed a positive
correlation between augmented reality and the attitude dimensions. Similar observations
were made by the researchers Mishra et al. (2021), where in particular, the experience of
being able to grasp something led to higher visual appeal, emotional appeal and purchase
intention. Hwang et al. (2020) observed that background music influences attitude and
purchase intention dimensions depending on the involvement level in e-commerce.
Buzova et al. (2020) suggest that multisensory marketing, even without physically
perceived stimuli, through narration, influence consumer behaviour. Based on their study,
Tan et al. (2021) assumed that multisensory imagery has this effect because sensory
information can be stored and retrieved by imagination.

Furthermore, many research papers have been published about multisensory imagery
in recent years. Some of these papers were summarised by Petit et al. (2019), focussing



92 D. Weber et al.

on online technologies. The researchers emphasise the im-portance of multisensory
stimuli in the field of augmented reality as well as in the field of imagery, for example,
by using product images in online stores. Maclnnis and Price (1987) are often cited in the
context of imagery, which describes imagery as a process in which sensory information is
represented as working memory. Krishna and Elder (2021) also highlighted the
importance of multisensory imagery based on a summary of several relevant scientific
papers. Despite a large amount of research, some research questions remain still to be
answered. It has not yet been conclusively researched how the effect of super additivity
and the cross-modal correspondence effect in the context of imagery behaves on
consumer behaviour, especially when these are examined in the context of realistic
situations, which leads to the following hypotheses of this research. In addition, we will
investigate the extent to which decreasing product congruence can lead to differences in
outcomes.

H1 Based on the super additivity effect, attitude and purchase intention are higher with
more sensory stimuli than with fewer sensory stimuli for products in online stores
where only the visual sense is physically perceived.

H2 There are interactions, based on the cross-modal correspondence effect, between
specific combinations of senses, so that an additional sensory stimulus, which by
itself was perceived positive, can lead to a lower attitude and purchase intention for
products in online stores where only the visual sense is physically perceived.

H3 Based on the congruence effect, decreasing product congruence leads to differences
in observed outcomes regarding super additive and cross-modal correspondence
related to attitude and purchase intention.

2 Material and methods

Within a one-factorial between-subject design framework, 16 products were evaluated in
study 1, each with different sensory stimuli. Based on the effect of super additivity, each
subject evaluated a product with one sense, a product with two senses, a product with
three senses, a product with four senses and a product with five senses. The allocation of
the products was randomised, taking the number of senses into account. Since all possible
combinations of senses were evaluated at the end of the study, possible interactions in
terms of cross-modal correspondence could also be investigated. In order to maintain a
constant level of involvement based on low investment costs, convenience goods in the
form of soft drinks were chosen as research material. One product contains no
multisensory stimuli, only the visual sense, which is always involved in all products. For
all other products, different senses are combined so that every possible combination of
senses is considered. Different product designs were tested in a pre-test based on the SPI
(Haase and Wiedmann, 2018) concerning the sensory stimuli, such as the flavour or the
noisy foam. The research material was adapted and used in the actual study based on
these results. The sense of taste is addressed by specific flavours such as ginger. Scents
like lavender address the sense of smell. Ice cubes present the product variation ice on the
bottle. Furthermore, it is described how a pleasant coolness runs through the body. This
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aims out to involve the haptic sense. A sonorous sound foam addresses the auditory
sense. The evaluation of the products is based on two subscales of the purchase intention
scale by Spears and Singh (2004), where the German six-point scale by Knoll (2015) was
used. One is the attitude scale, a six-point semantic differential with five items to measure
the attitude regarding each item. The SPI (Haase and Wiedmann, 2018) was used to
ensure that all sensory stimuli were perceived correctly by the subjects and was explicitly
used to develop the research material in the pre-test. It is a five-point Likert scale and
covers four adjectives per sense.

The study was conducted in an almost natural environment to evaluate the influence
on attitude and purchase intention. A self-created website of the provider wix.com was
integrated into the web experiment for each group. Each website presented a company
with the fictitious name délieux and displayed its products. The website was intended to
ap-pear authentic through the visual connection of an online shop, product descriptions
and prices. At the beginning of the survey, the subjects were informed that the following
survey was about a consumer research project. It was pointed out that it would not be
possible to draw any conclusions about the person. The contact details of the researchers
were provided in case of further questions, such as about the ethical guidelines.
Furthermore, the subjects were informed about the survey’s duration, compliance with
data protection regulations and the procedure in general. Participation in the study was
voluntary, anonymous and there was no compensation. Before reviewing the research
material, a cover story was used. They are invited to a birthday party and have learned
that the host likes the fictitious brand delicéux. Therefore, they visit the following
website and try to form their own opinion. Since the products are quite expensive, the
subject should choose three products and suggest them to their friends.
Group-conforming behaviour without a defined group norm should reduce one’s
preference and a broad selection, as identified in studies by Ratner and Kahn (2002) and
Ariely and Levav (2000). After the cover story, the website was displayed with the five
products evaluated shortly after in a random order based on the attitude and purchase
intention scale (Knoll, 2015; Spears and Singh, 2004) and the SPI (Haase and Wiedmann,
2018).

A second study was conducted in order to examine the third hypothesis. Therefore,
the research material was extended to other product types to examine differences in the
results if product congruence is partial or completely missing. These products are also
convenience products, chocolate and t-shirt. The sounding foam was replaced in the case
of the chocolate by a crackling sound in the mouth when consumed and in the case of the
t-shirt by a particular crackling sound when the t-shirt is touched. The tastes and smells
used, such as lavender, were taken from the research material of study 1. The gustatory
sense was not considered for the t-shirt due to lack of applicability. As in the first study,
the research material was pretested using the SPI (Haase and Wiedmann, 2018). It could
be ensured that the evaluation of the respective sensory stimuli was comparable to the
previous web experiment. The test subjects evaluated either five of the nine chocolate
bars or five t-shirts each in random order. The procedure, as well as the statistical
instruments, are identical to study 1.
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3 Result

After eliminating inconsistent data, the results of 654 subjects were analysed in the first
web experiment. The link to the study was shared via the social media platforms
WhatsApp and Instagram and with students of the FOM University of Applied Sciences.
Four hundred seventy-four subjects indicated they were female, 171 male, two diverse
and one subject provided no information. 42.41 % of the subjects were younger than
26 years old, 48.32 % were younger than 36, 5.50 % were between the ages 36 and 46
and 27 subjects did not provide any information. 60.24 % of the subjects have a gross
annual income lower than 40,000 EUR, 30.73 % between 40,000 EUR and 59,000 EUR
and 8.56 % have an income higher than 60,000 EUR. 94.50 % of the subjects do not have
an academic degree yet. The results of the SPI (Haase and Wiedmann, 2018) show
that all senses used are in a positive range (Mision = 3.34, SDvision = 1.11, Mucousiic = 3.17,
SDacousiic = 1.10, Muapic = 3.25, SDpapiic = 1.03, Moisaciory = 3.50, SDoiuctory = 1.14,
Mousiatory = 3.33, SDgustaory = 1.21). In the second web experiment, the data of 351 subjects
could be analysed. Among them, 282 were women, 64 were men and five subjects did not
provide any information. One hundred eighty-one subjects are aged between 18 and 25
years and 131 subjects are aged between 26 and 34 years, while 11.11 % of the subjects
are older than 36 years. The gross annual income is between 10,000 and 19,000 EUR for
20.80 % of the subjects, between 20,000 and 39,000 EUR for 34.47 % of the subjects,
between 40,000 and 59,000 EUR for 31.91 % of the subjects and over 60,000 EUR for
12.82 % of the subjects. In addition, 29 subjects have an academic degree. The results of
the SPI (Haase and Wiedmann, 2018) show that all senses used are in a positive
range for the chocolates (Myision = 3.50, SDyision = 0.97, Mucousiic = 2.95, SDacousic = 1.10,
Miapic = 3.25, SDhapic = 0.99, Mojuciory = 3.72, SDoiaciory = 1.90, Mustarory = 3.47,
SDgustatory = 1.24) and t-shirts (Myision = 2.83, SDyision = 1.10, Macousic = 2.70,
SDacoustic = 1.09, Moiguciory = 3.39, SDoiguctory = 0.98, Mausiatory = 3.33, SDgustatory = 1.21).

In terms of the effect of super additivity, it was assumed that attitude and purchase
intention increase with the cumulative addition of sensory stimuli within product
imageries, seen in online stores where only the visual stimulus was physically perceived.
To test the hypothesis, the results of the dependent variables were grouped according to
the number of stimuli used and examined using a one-way ANOVA followed by post-hoc
tests. According to Turkey (1977), all data with an IQR distance greater than 1.5 were
identified as outliers and removed, causing the group size to vary. For the first study, the
group with four sensory stimuli includes 640 subjects, while all other groups include 654
subjects. The mean value of the attitude tends to be in a positive range (M = 3.86,
SD = 1.26). The mean value is slightly lower for purchase intention and the standard
deviation higher (M = 3.39, SD = 1.38). Furthermore, the mean values increase with the
number of sensory stimuli so that the product with only one sensory stimulus shows the
lowest mean value for attitude (M = 3.39, SD = 1.25) as well as for purchase intention
(M =2.93, SD = 1.29) and the product with five stimuli shows the highest mean value for
attitude (M = 3.39, SD = 1.25) as well as for purchase intention (M = 2.93, SD = 1.29).
The results of Levene’s test indicate a missing variance of homogeneity for attitude
(F (4, 3,251) = 3.70, p = 0.005) and for the purchase intention (F (4, 3,251) = 5.80,
p=<0.001), so the Welch-test was also conducted which indicate significant differences
between the analysed groups based on attitude (F (4, 1625) = 46.86, p = < 0.001,
est w? = 0.05) and purchase intention (F (4,1624) = 46.05, p = < 0.001, est w? = 0.05). In
the second study, the average group size varied for the chocolates with n = 199 and for
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the t-shirts with n = 175. As in the first study, the mean values for the chocolates are
higher and the standard deviations are lower for the attitude (M = 4.21, SD = 1.15) than
that of the purchase intention (M = 3.62, SD = 1.33). For t-shirts, the results are similar
for attitude (M = 3.72, SD = 1.20) and purchase intention (M = 2.75, SD = 1.34). Based
on a missing variance of homogeneity for attitude (Fenrocotare (4, 992) = 11.49, p = <.001,
Fignirne (3,695) =4.82, p=0.002) and for the purchase intention (Ferocolare (4, 3251) = 6.98,
p = <0.001, Frain (3, 695) = 3.04, p = 0.028), the Welch-test was conducted which
indicate significant differences between the analysed groups for the chocolates but not for
the t-shirts based on attitude (Ferocoiae (4, 376) = 13.57, p = < 0.001, est w? = 0.06,
Frsnins(3, 268) = 0.79, p = .501, est w?> = 0.000) and purchase intention
(Fehocolate (4, 375) = 12.20, p = <.001, est w? = .05, Froins (3, 265) = 1.54, p = 0.206,
est w? = 0.002).

To test for super additivity effects, the results of the post-hoc tests, based on
bootstrapping with 5,000 replicates, are considered in Table 1. For the soft drinks, two
pairings do not show significant differences in both attitude (pukey five vs. four siimuti = 1.00,
0.01, 95% CI [-0.13, 0.15], pukey three vs. two stimuii = 0.678, 0.09, 95% CI [-0.05, 0.23]) and
purchase intention (Pusey five vs. four siimuti = 0.990, -0.04, 95% CI [-0.19, 0.12], pukey three vs. two
simati = 0.953, 0.06, 95% CI [-0.09, 0.20]). Accordingly, there are no significant
differences in attitudes and purchase intention based on soft drinks with two compared to
three sensory stimuli and soft drinks with four compared to five sensory stimuli. All other
pairings have fluctuating effect sizes based on Cohen’s d in addition to significant p-
values. Compared to soft drinks with one sensory stimulus, soft drinks with four and five
sensory stimuli showed strong effects sizes. The results vary for products with partial and
missing congruence. For example, in chocolates, the pairs of four stimuli compared to
one stimuli or three stimuli com-pared to two stimuli do not show significant differences
in both attitude (Pukey four vs. one simui = 0.999, —0.03, 95% CI [-0.28, 0.22],
Diukey three vs. o = 0.995, -0.03, 95% CI [-0.12, 0.19]) and purchase intention (Putey four vs. one
stimuti = 0.710, =0.20, 95% CI [-0.51, 0.12], Pukey three vs. wo = 0.931, —0.09, 95%
CI [-0.31, 0.12]). For t-shirts, none of the pairs indicate significant differences. However,
according to super additivity, all pairs should show significant differences where products
with fewer and more sensory stimuli are compared.

According to these results, it can be observed that products with complete congruence
and with more sensory stimuli compared to products with less sensory stimuli do not
always lead to a significant difference in attitude and purchase intention. Thus, the
hypothesis that the effect of super additivity based on multisensory imagination exists in
online stores with complete congruence must be rejected. The missing significance can
be explained by small differences in attitude and purchase intention when the number of
sensory stimuli is low. If the difference of the number of sensory stimuli is higher,
significant differences can be observed for attitude (Pukey five vs. one stimutus = < 0.001, 0.80,
95% CI [0.66, 0.94] and purchase intention (Puskey five vs. one simuii = < 0.001, 0.82, 95%
CI [0.66, 0.96]. Likewise, hypothesis 3, that decreasing product congruence leads to
differences in observed outcomes regarding super additivity, related to attitude and
purchase intention, will be rejected since the effect was not observable.
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Bootstrapped post-hoc comparisons — super additivity

Table 1
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Bootstrapped post-hoc comparisons — super additivity (continued)
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Bootstrapped post-hoc comparisons — super additivity(continued)

Table 1
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Bootstrapped post-hoc comparisons — cross-modal correspondence

Differences in attitude and purchase intention
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Bootstrapped post-hoc comparisons — cross-modal correspondence (continued)

Table 2
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Bootstrapped post-hoc comparisons — cross-modal correspondence (continued)

Table 2
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The effect of cross-modal correspondence would be present if interactions between
different sensory combinations could be observed in terms of attitude and purchase
intention. For example, if the sensory combination visual and auditory as well as visual
and olfactory showed significant differences to the control group, but the combination of
all these three senses together did not. As before, a single-factor ANOV A was performed,
followed by post-hoc tests. Bootstrapping was also performed, but this time for all 16
combinations of senses, allowing a total of 120 pairings to be tested for significance for
study 1. The group size ranges from n = 100 to n = 200 per group, except for the groups
with one and five senses; for these groups n = 654. The mean value of the attitude is in a
positive range (M = 3.88, SD = 1.23). For purchase intention, as before, the mean value is
slightly lower and the standard deviation higher (M = 3.41, SD = 1.35). No variance
homogeneity is present for attitude (F (15, 4,255) = 4.23, p = < 0.001) and purchase
intention (F (15, 3,240) = 3.24, p = < 0.001). The Welch test indicate significant
differences between the analysed groups based on attitude (F (15, 810) = 19.71,
p =<0.001, est w? = 0.08) and purchase intention (F (15, 810) = 18.44, p = < 0.001,
est w? = 0.07). In the second study, after removing all outliers, the average group sizes for
the chocolates were n = 111 and the t-shirt n = 140. The Levene-test indicate a missing
variance of homogeneity for attitude (Fenocotare (8, 988) = 11.60, p = < 0.001, Fronin
(4, 694) = 4.24, p = 0.002) and for the purchase intention (Fchocolate (8, 988) = 3.98,
p =<0.001, Frain (4, 694) = 2.57, p = 0.037). The Results of the Welch test indicate
significant differences between the analysed groups for the chocolates but not for the
t-shirts based on attitude (Ferocotare (8, 411) = 16.03, p = < 0.001, est w? = 0.01, Fr.spirss
(4, 307) = 0.80, p = 0.526, est w2 = 0.000) and purchase intention (Fenocolate
(8, 411) = 13.90, p = < 0.001, est w?> = 0.01, Frgins (4, 306) = 1.23, p = 0.275,
est w2 =< 0.001). For reasons of comprehensibility, only those pairs that were compared
in the post-hoc test with the control group, the product containing only one sensory
stimulus, were presented in Table 2.

The effect of cross-modal correspondence can be observed for the soft drinks using
several pairs. Thus, the two pairs of vision and gustatory (puke, = 0.013, -0.37, 95%
CI [-0.56, —0.17]) and vision and olfactory (puke, = 0.003, —0.55, 95% CI [-0.83, —0.28])
show a significant difference with moderate effect sizes to the control group on attitude
(DV, 4 =-0.29, DV, , = —0.44). However, the conglomerate where all these three stimuli
are included, vision, olfactory and gustatory, does not show significant differences to
vision (Pukey = 0.386, 0.34, 95% CI [-0.06, —0.62]). The positive mean difference shows
that the attitude towards the control group was higher than towards the product with the
three senses, which also indicates the cross-modal correspondence effect. These pairs
behave differently about the purchase intention. Here, the pairs vision and gustatory
(Prukey = 0.223, —0.31, 95% CI [-0.52, —0.09]) as well as vision and olfactory
(Prukey = 0.357, —0.38, 95% CI [-0.70, —0.09]) show no significant differences to vision.
However, the conglomerate of these three senses indicates significant differences to
vision (Pukey = < 0.001, 0.66 ,95% CI [0.33, 0.92]) with a moderate effect size (d = 0.50).
Also, in this case, the positive mean difference indicates that the purchase intention is
higher towards the control group than towards the product with the three senses,
representing interactions in terms of the cross-modal correspondence effect. For
chocolates, the cross-modal correspondence effect can be observed using the combination
vision, hap-tic, acoustic, gustatory for attitude (Pukey viag = 0.004, 0.49, 95%
CI [0.19, 0.80]) and purchase intention (Puskey vhag = 0.002, 0.68, 95% CI [0.32, 1.04]).
This combination has a positive main difference since the subjects evaluated the
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chocolate without multisensory stimuli better. All other combinations in which these
sensory stimuli were included, the chocolate with multisensory stimuli were evaluated
better. None of the sensory combinations for the t-shirts indicate a significant difference
from the product without multisensory stimuli so that the effect of cross-modal
correspondence cannot be observed here. However, this was to be expected in the context
of the third hypothesis since product congruence is mostly absent in the case of t-shirts.
The null hypothesis will not be falsified. Accordingly, it can be observed that the cross-
modal correspondence effect is no longer present without product congruence. However,
these observations also lead to the assumption that the cross-modal correspondence effect
is present in the case of existing and partial product congruence in online stores, where
only the visual sense is physically perceived.

4 Conclusions

In two web experiments, the effects of super additivity and cross-modal correspondence
were examined using three product types, soft drinks, chocolate and t-shirts. Based on the
complete research material, the hypothesis that the effect of super additivity is present in
an online store where only the visual sense is physically perceived must be rejected. In
their study, Lwin et al. concluded that Pavio’s dual coding model could explain the effect
of super additivity in the context of multisensory marketing (Krishna, 2011; Lwin et al.,
2010; Paivio, 1969, 2009). According to this, multi-sensory stimuli are represented in the
imaginal coding system. With each sensory sense, further information is encoded,
positively affecting consumer behaviour, such as brand attitude or product attitude. With
given congruence, it was observed that both in attitude and purchase intention, higher
mean values could be observed for products with a higher number of sensory stimuli.
However, the differences in the mean values were only significant for products where the
difference in the number of sensory stimuli was at least two. With given congruence, the
cumulative increase in mean differences seems to indicate that the effect of super
additivity is present but too weak and therefore the results are not significant. The results
could lead to the assumption that imagination is present and thus the results support the
assumptions of Tan et al. (2021), but the effect of multisensory stimuli on consumer
behaviour based on imagination is weaker than by physical perception. All sensory
stimuli were evaluated with a positive tendency using the SPI (Haase and Wiedmann,
2018) and the mean score of attitude and purchase intention was consistently higher for
products with more sensory stimuli than for products with fewer sensory stimuli but not
significant. In partial congruency, super additivity did not apply to products with four
compared to one stimulus and to products with three compared to two sensory stimuli.
No significant results were observed with missing congruence. Similarly, no cumulative
increase in mean difference was observed in the case of partial and missing congruence.
However, this contradicts the assumptions of the dual coding system. Accordingly, it
could be assumed that with decreasing congruence, the products are perceived as an
undifferentiated conglomerate and thus the respective sensory stimuli are not encoded
independently. Researchers have already discussed the negative influence of a lack of
congruences, such as Ruzeviciute et al. (2020) and Krishna (2016) and the results also
verify these findings in the context of this experimental study to online stores. According
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to the results, it can be cautiously postulated that a lack of congruence seems to influence
the recipients’ perception.

The cross-modal correspondence effect can be observed using soft drinks in study one
and chocolates in study two. Since no sensory combination resulted in significant
differences for the t-shirt stimulus material, the effect cannot be observed for products
with missing congruence. The results seem to be much more supportive of Krishnas’
(2016) and Ruzeviciutes’ (2020) statements regarding product congruence as well and
represent one of the most important findings. Although the subjects positively evaluated
all sensory stimuli of the research material, not all sensory stimuli were typical for the
respective products. While carbonated beverages generally produce sounds, it is already
more unnatural that chocolate causes particular noise when consumed or has pleasant
scents and even more unnatural or not congruent seem t-shirts with a particular noise. In
the presence of product congruence, results suggest that the effect of super-additivity did
not show significant differences in the experimental design, but the effect of cross-modal
correspondence did. Accordingly, the interpretation of the super additivity results is not
unrestrictedly applicable to the effect of cross-modal correspondence since this effect was
observable with decreasing congruence. This leaves room for several assumptions. One
explanation could be that the results are random and cannot be replicated, even if the
sample size counteracts this. Another likely reason could be that the dual coding system
is unsuitable for describing attitude formation processes when congruence decreases.
Studies such as by Sunaga (2018), Tan et al. (2021) and Wang et al. (2020) have already
outlined other aspects of multisensory marketing and attitude formation processes. Petty
and Brinol (2014) discuss the connection of metacognitive processes in their scientific
paper in connection with attitude formation following the Elaboration Likelihood Model.
In this context, five different meta-cognitive processes are discussed that could influence
attitude formation processes. As a follow-up to this study, it would be essential to
under-stand the extent to which one or more of these processes may alter outcomes with
soft drinks and t-shirts using the same sensory stimuli to investigate the influence of
product congruence further. Thus, this model discusses that attitude can influence
whether emotions become salient before or after information processing. Likewise,
perceived attempts to be influenced can affect the attitude formation processes. It would
be interesting to see to what extent the results of these experiments change according to
one of these metacognitive conditions. An experiment like this could reveal the
importance of emotions and language-generated attitudes based on multisensory
persuasive stimuli. However, also further knowledge concerning product congruence
could be gained.

Certain limitations constrain both studies. Most of the subjects were female, part-time
students and with a low to moderate gross annual income. The representativeness should
be critically questioned in this respect, despite the high number of participants.
Furthermore, the research material should be further evaluated using qualitative methods
to under-stand the results better. T-shirts, for example, could be associated with few
multisensory experiences in online stores because they can easily send back to the retailer
after trying on. The relevance of multisensory stimuli could be irrelevant for purchase
decisions and thus influence the results obtained. Likewise, the aspect of reactivity should
be critically scrutinised. Even though the experimental design was founded to generate a
realistic situation as possible using the online store, which was also designed for mobile
devices, the subjects knew they were taking part in a study. After all, reactivity can also
influence the evaluation of products (Wilson and Schooler, 1991).
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