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Summary
One challenge when dealing with the launching of new products is to understand consumers’
expectations towards the product experience. Many innovations fail because they do not address the

right expectations, for the right consumers, and for the right product.

Theories in cognitive psychology allow us to improve current methodologies of consumer tests and to
design food products based on the knowledge of consumers. The objective of this research is to better
understand the influence of the discrepancy between consumers’ expectations and perceptions on the
affective judgment in the context of food consumption. Within the framework of Grounded and
Embodied cognition, we use theories developed on Perceptual Symbol System assuming a strong
relationship between concepts and sensory perceptions. Three studies were conducted on familiar and
non-familiar product ranges. Results allow us to conclude that consumers’ expectations are defined as
ad-hoc categories dependent on a situation of consumption, i.e. a motivation to consume the product
in a determined context of consumption. Properties of the category define cognitive expectations and
sensory expectations of the product. Thus, we provide evidence that concepts and sensory perceptions

are strongly related through retrieval of categories.

The results of this thesis also provide methodological improvements to elicit consumers’ expectations
through categorization tasks and to screen samples fitting the best with consumers’ expectations

through affective judgment.

Key words
Categorization, Expectations, Food, Sensory Disconfirmation of Expectations, Affective

Judgment
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Résumé

Le lancement d’'un nouveau produit sur le marché est une étape a risque pour 'entreprise
qui peut se conclure par un échec. Une raison partielle de cet échec est que le produit ne
correspond pas aux attentes des consommateurs. L’enjeu consiste donc a mieux comprendre et

intégrer dans le design de produits les attentes des consommateurs.

Les théories contemporaines en psychologie cognitive nous permettent d'améliorer les
méthodologies actuelles de tests consommateurs et a concevoir les produits sur la base des
connaissances des consommateurs. L'objectif de cette recherche est de mieux comprendre
I'influence d'une adéquation entre les attentes des consommateurs et leurs perceptions sur leurs
jugements affectifs dans le contexte de consommation alimentaire. Dans le champ de la cognition
incarnée et située, nous avons utilisé la théorie du Perceptual Symbol System qui suppose une
forte relation entre les concepts et les propriétés sensorielles. Trois études ont été menées sur des
gammes de produits familiers et non familiers. Les résultats nous permettent de conclure que les
attentes des consommateurs sont des catégories ad-hoc dépendantes d'une situation de
consommation, c’est-a-dire une motivation a consommer le produit dans un contexte de
consommation donné. Les propriétés de la catégorie définissent les attentes de type concepts et
les propriétés sensorielles attendues du produit. Ainsi, nous avons mis en évidence que les
concepts et les propriétés sensorielles sont associées a travers les catégories réactivées en

mémoire.

Les résultats de cette thése ont aussi permis de proposer des améliorations aux méthodologies de
tests consommateurs. Plus particulierement, ces méthodologies permettent d’'une part d’expliciter
les attentes des consommateurs a travers une tache de catégorisation et d’autre part de
sélectionner les produits les plus adéquats aux attentes des consommateurs a travers 1’évaluation

de leurs jugements affectifs.

Mots-clés

Catégorisation, Attentes, Aliment, Disconfirmation sensorielle des attentes, Jugement Affectif
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The main standard action used to pilot food design and take the decision to launch a
product on the market is consumers liking. However around 76% of FMCG (Fast Moving
Consumer Goods) innovations launched on the Western Europe market fail (Nielsen, 2014). This
data provides strong evidence that prediction tools based on liking assessment are no longer
sufficient. Indeed, these failures can partly be explained by the fact that the product does not meet
consumers’ expectations (Buck, 2007). In line with the current stream of research, companies
want to go beyond liking assessment and study how to improve consumer tests and measures in
order to get a better prediction of a successful product (Edwards et al., 2013; Gutjar et al., 2015;

Meiselman, 2013; Thomson, 2010; Thomson and Crocker, 2015).

To be successful, a product needs to be repeatedly purchased and integrated into consumers’
habits. This can be viewed as determined partly by consumers’ expectations. Indeed, the
confirmation or disconfirmation of his/her expectations toward the product induces either the
rejection of a product, or his/her potential repeated use of it (Anderson, 1973; Brunel and Gallen,
2012; Caporale and Monteleone, 2004; Deliza and MacFie, 1996). Therefore, the purchase of a
product is highly correlated to product experience and thus, dependent on many factors related to
the consumer, the product and the context of consumption (Jaeger, 2006; Meiselman, 2013; Rozin

and Tuorila, 1993).

One of the factors determining product experience is the consumer’s expectations. Before even
tasting the product, the consumer expects to experience several key product characteristics,
benefits, and feelings based on available information at the time of purchase (Olson and Jacob,
1972; Steenkamp, 1990). Our research is focused on better understanding the expectations as an
individual cognitive process impacting on food perception. This knowledge will then be integrated

into the food product design process of industries such as Danone.

Moreover, consumers’ expectations and perceptions are related to the whole product experience
and to the congruence between its components. In other words product characteristics, i.e. the
recipe, the brand and packaging combined, should ensure that the expectations and perceptions
of the consumers are met, leading to its repeated use and therefore to a successful launch of the

product (Thomson and Crocker, 2015).

Product renovation and innovation are mainly driven by the marketing or through technical
improvements proposed by research and development teams. In most cases, the consumer target
is already determined through sociodemographic criteria such as gender, age, and profession,

together with consumption habits. Prototypes, internally selected by the team, are then tested with
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consumers through laboratory trials with the objective of screening the proposed products based

on liking assessments. The prototype obtaining the highest score is then launched on the market.

As many research studies have shown (Boutrolle et al., 2007; Delarue and Boutrolle, 2010; Koster
et al., 2003), assessment of liking with a Central Location Test is not really predictive of the

consumers’ experience. Some improvements have already been proposed, namely:

e to ensure more accurate predictability regarding the context of consumption,
methodologies such as Home-Use-Tests have been developed to assess the performance of
products at consumers’ homes in their “usual” situation of consumption (Boutrolle, 2007),

e to assess the congruency between components of the full product experience, tests have
been realized in branded conditions and additional criteria, such as emotions or benefits,
complement the overall liking scores (Jaeger, 2006; Meiselman; Piqueras-Fiszman and
Jaeger; Thomson et al., 2010),

e to take the variability of perception into account, inter-individual effects have been
integrated with predictive tools of Preference Mapping, basing the results on a

clusterisation of consumers on liking assessment (Riviére, 2007).

In the stream of improving consumer tests, we propose to better understand how expectations are
involved in consumer judgment and more specifically, to focus on one variable not so often taken
into account: the memory of consumers (Koster, 2009, 2006). Indeed, we consider memory as an
important factor inducing the definition of expectations, impacting perceptual process and

furthermore highlighting differences among individuals.

In the framework of the research, we therefore aim at better understanding memory as a cognitive
process influencing consumers’ expectations and perceptions and how this influences their
affective judgments. This understanding will be used to support an explanation of the potential
limits of current methodologies of consumers tests, and how to improve them with the final
objective of allowing food product design based on protocols integrating theories of cognitive

psychology.

In other words, our research aim is to study the influence of relations between expectations,

memory and perceptions on the affective judgments of consumers in a food context.
To reach this objective, our research is realized in connection between three domains:

e Cognitive psychology allowing the use of theoretical models of memory and perception

processes. Knowledge on the structure of memory and interactions between perception
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and memory will be used to support the research and the design of studies. Knowledge
relating to alternative measures of feelings induced by the adequacy between expectations
and perception will be gathered to improve the standard hedonic protocols used in food
process design.

e Marketing research allowing a deeper understanding of the effects of expectations on the
full product experience, especially in relation to the brand. Research conducted in this area
will not only provide much information on the affective states related to food consumption,
but also to the role of the memory in relation to expectations and food perception.

e Food science allowing us to take into account the sensory properties of the product in the

methodologies of assessment of expectations and perceptions.

To sum-up, this research has a business issue: integrating consumers’ expectations as a key driver
in food product design. This issue will be solved based on research insights in cognitive psychology
and marketing and specific studies aimed at better understanding the role of memory in
expectation and perception processes. Finally, this work will be used to improve current

methodologies of consumer tests.
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Chapter 2: Bibliographical
Review
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Our research objective focuses on the relation between expectation, memory, perception
and affective judgment. We aim at using theories in cognitive psychology to design consumer tests
integrating knowledge acquired during these cognitive processes. This bibliographical review is
based on a literature in cognitive psychology but also includes food sciences and marketing

research to define main concepts used in our studies.

Considering consumer expectations is necessary to ensure the success of a new product
launch on the market (Cardello, 2007). Indeed failings are partly due to a mismatch between what
consumers expect from the product before consuming it and once they have consumed it.
Therefore, designing a product based on what consumers really expect lowers the risk of product
failure on the market by diminishing the risk that the product will not be recognized by the
consumers (Tuorila et al., 1998) or not made it their own (Gallen and Pantin-Sohier, 2012; Gallen

and Sirieix, 2011).

It is difficult for food industries to foresee consumer expectations because they rely on the
relation between external information available on the product and internal information, i.e.
knowledge, built on previous experiences by the subject (Cardello, 1995). In other words,
consumers expectations are established during the integration of newly-presented cues about the
food regarding existing knowledge based on previous experiences (Piqueras-Fiszman and Spence,
2015). Some external information can be misleading for the consumers and result in a disparity
between expectation and perception. The phenomenon of mismatch relates to the fact that
consumers may have different perceptions, partly because of different knowledge acquired

through their experiences.

Moreover, variability among consumers has to be taken into account in product design as
well as in the evaluation of product expectation and experience. Indeed product experience takes
into account experiences referring to all human-product interactions (Hekkert and Schifferstein,
2008). It involves the characteristics of the user, those of the product and of the context framing
the interaction (physical, economic and social) (Desmet and Hekkert, 2007). Different factors are
involved in the variability of perception and choice of consumers: psychological, sociocultural,
physiological factors (Koster, 2009). Amongst these factors, psychological factors (especially
memory) are often omitted when studying consumers expectations and perceptions (Koster,

2003).

Therefore, we think that avoiding a mismatch between consumer expectation and

perception should be possible by ensuring that the right product has been proposed to meet to the
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consumers’ expectations. This is an essential condition to avoid a possible failure of a product on
the market.

Expectations have been studied a lot in food sciences by investigating the influence of external
information on consumer perception and judgment towards food (Caporale et al., 2006; Cardello,
2003; Cardello and Sawyer, 1992; Lenglet, 2014; Di Monaco et al., 2004; Siegrist and Cousin,
2009). These studies focused on the effect of mismatch between perception and expectations
mainly by comparing experimental factors such as brand, manufacturing process, origin of
products, or written information on sensory characteristics. They did not specifically assess the
role of consumer memory which is our purpose. Better understanding the relationship between
memory and expectation and how this link can affect perception and consumer judgment is our

main question in this research.

This bibliographical review aims at defining how the following main concepts relate to each other:
expectations, perception, memory and affective judgment. The first section is dedicated to
defining the cognitive processes underlying perception, memory and expectation. The second
section is dedicated to the analysis of existing knowledge on the relationship between expectation
and product experience, and to a better understanding of how perception and specifically the
congruence or mismatch between expectation and perception induce different affective judgments

for the consumers.

1. From perception to expectations, a categorization-based process

This chapter is dedicated to a review in cognitive psychology and is divided into three parts.
Firstly we define perception to better understand how a product is perceived by subjects. The
second part defines memory and leads to its description as a categorization-based process. The

third part is dedicated to the definition of expectation and its relationship with memory and

perception.

1.1. Perception

1.1.1. Perception: an interpretation of stimulus

Perception is defined as “the faculty by which an organism becomes aware of his

environment based on information collected by the senses” (Houdé¢ et al., 2004). Subjects are
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confronted by many sources of information while they evolve in their environment. This

information helps them adapt their behavior.

Perception is activated through a stimulus that is apprehended by the subject, consciously
or not. This element of the environment arouses a response from the subject (Masmoudi, 2010).
Physico-chemical characteristics of the stimulus activate a stimulation pattern on the senses.
These characteristics include for example a pattern of light, a gradient of chemical molecules, or
the temperature. All sensory systems are involved in food perception: vision, audition, trigeminal,
touch, smell and taste (Depledt, 2009; Giboreau and Body, 2007). The physico-chemical
characteristics stimulate the senses through a conversion of physical or chemicals signals in

nervous influx translated by the cortex (Bertrand and Garnier, 2005).

Physical and chemical information collected by sensory receptors is various and perception is
multimodal, meaning that the pattern of activation of a given stimulus involves different sensory
systems (Auvray and Spence, 2008). One example is the McGurk effect: a subject is looking at a
video showing a man pronouncing the phoneme /ga/while the soundtrack is broadcasting the
phoneme /ba/. The subject will hear a third phoneme /da/(Mcgurk and Macdonald, 1976).
Regarding food perception, there are many examples which highlight this multimodality of
perception. Sensory integration does not only concern in-mouth perception. For example dining
in the dark with no visual cues, induces a decrease of taste and smell perception (Spence, 2012)
and the color of a food is a well-known factor influencing odor perception (Morrot et al., 2001), or
taste perception (Zampini et al., 2008). For instance: odors can elicit changes in perceived
sweetness (Stevenson et al., 1999); increasing the level of sucrose or citric acid decreases the
perceived viscosity of a solution (Christensen, 1980); increasing the level of sucrose in a chewing-
gum can increase the perception of mint-flavor (Davidson et al., 1999); olfactory compounds such

as butyl acetate induce a fruit odor and also activity in trigeminal nerve (Cain, 1974).

Sensory signals collected by the senses converge to a single meaning, giving congruent
information to identify the stimuli. This automatic process is the integration of all sources of
sensory information. It improves timeliness and efficiency of perception (Spence and Deroy,

2013).

At product level cross-modalities between senses are not only induced by the recipe itself,
but also by interactions with the packaging among other things. The surface texture (the roughness
or granulosity) of a container not only has an impact on the perceived texture (the crunchiness or

thickness) of the recipe by the subjects (Piqueras-Fiszman and Spence, 2012) but also has an
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impact on the taste (Becker et al., 2011). The color of the packaging has also been demonstrated
as an impact factor on taste perception (Piqueras-Fiszman and Spence, 2011). These crossmodal
correspondences are not only induced during recipe tasting but also through the experience

involving the environment, i.e. the context of consumption'.

Therefore the combination of sensory information through perception induces an
estimation of the properties of the object close to reality and also depends on the weight given to

each sensory variables by the subject (Driver and Spence, 2000).

Indeed, perception leads to a percept : “an accessible, subjective, reportable experience
that takes the form of an activation of a certain category in mind” (Brosch et al., 2010). This
percept is an individual representation of the perceived object at a given moment, not the general
concept but the combination of all available information at the considered instant of perception.
Physical characteristics are not translated and integrated in the same way by different subjects

and at different stages of perception.

To sum-up, perception is a cognitive process integrating multimodal sensory
sources leading to an individual percept. Therefore, we aim at integrating individual

differences of perception.

1.1.2. Grounded cognition: perception relates to previous experiences

Differences between subjects are not only noticeable at the physiological level but also through
associations between sensory modalities and knowledge. For example, a lemon drink is faster and
more easily identified if the color is yellow rather than green (Zampini et al., 2008). This
combination of sensory information induces the emergence of knowledge stored in the subject’s
memory depending on previous experiences (Versace et al., 2009). Two kinds of processes are
defined by the literature:

e Bottom-up processes, driven by information from the environment, leading to a
code that is universal for all subjects. In other words, the output is the same

independently of the individual (Lemaire, 1999; Marr, 1982; Marr and Nishihara,
1978).

! Contextual effects on perception are develop later through the categorization
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e Top-down processes, driven by individual knowledge, giving an individual
interpretation, a meaning to perceptual information (Firestone and Scholl, 2015;

Lemaire, 1999; Versace et al., 2014).

Therefore individual mechanisms, such as attention or memory, are involved in perception
and influence the way an object is perceived through the integration of sensory information and

the interpretation of the physical characteristics.

In cognitive psychology, different theories of relation between memory and perception have
been defined in the literature. Research in food science has proved the importance of the context
on the product experience, i.e. the environment in which the product is consumed (Boutrolle et
al., 2005; Cardello, 1995; Meiselman, 2013; Piqueras-Fiszman and Jaeger, 2014; Rozin and
Tuorila, 1993a). Regarding theories in cognitive psychology, our approach will be based in the
background of Grounded Cognition. This theory stipulates that cognition relates to the previous
experiences of the subject and is situated (Barsalou, 2008). In other words, cognition is strongly
related to interactions between a subject and his environment (Wilson, 2002). Grounded
Cognition relates to Embodied Cognition which places the body at the center of the cognition
(Varela et al., 1992) and emphasizes the role of the situation in the relation with cognitive
processes (Pecher and Zwaan, 2005). It comes from the ecological theory of perception (Chemero,
2011) led by Gibson proposing that the environment plays a central role in a subject’s perception
(Gibson, 1979). In other words perception is action-oriented and guides behavior to adapt to the
environment. Understanding of sentences and texts need to be situated for example (Clark and
Marshall, 1981). Thus, Grounded Cognition postulates strong interactions between memory,

perception and action related to the situation

Three different principles underlie Grounded Cognition. The first one relates to the relation
between perception and memory. This theory moves away from the computational model
(Neisser, 1967). Perception is no longer seen as a sequential treatment where sensory information
is treated by perceptive mechanism (bottom-up process) and then influenced by a feedback of
long-term memory on the perceptive treatment of sensory information (top-down process)
(Versace et al., 2014). Embodied Cognition and Grounded Cognition argue that cognition is a
dynamical system defined as “a set of quantitative variables changing continually, concurrently,
and interdependently over time” (Chemero, 2011). In other words these processes are not fixed
entities but dynamic ones depending on the situation (Versace et al., 2009). In this way, prior
learning and action reduce the level of information integrated by the subject by selecting only the

pertinent one through the environment, brain or body (Glenberg et al., 2013; Wilson, 2002;
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Wilson and Golonka, 2013). Memory and perception and action are no longer considered as

separated systems (Barsalou, 2008).

The second one relates to the structure of cognitive processes. Standard theories of cognition
separate semantic memory from episodic memory (Tulving, 1985). It assumes that representation
built from bottom-up processes during subjects’ experiences are then transduced into amodal
conceptual knowledge in semantic memory (Barsalou et al., 2003). In Embodied and Grounded
Cognitions, long-term memory is a single system updated through the subjects’ experiences
(Versace et al., 2009). Knowledge is grounded, i.e. representations are integrated across the

sensory-motors modalities of the experience (Barsalou, 2008).

The third one relates to the knowledge retrieval during perceptive process. The theory stipulates
that subjects simulate possible interactions with the environment, therefore inducting a retrieval
of knowledge dependent of the situation (Barsalou et al., 2003). Due to the role of the interaction
with the body, re-enactment of knowledge during perception is based on sensory-motors
properties constrained by these possible interactions: the simulation recreates a partial experience

referring to the full experience that has been stored (Barsalou, 2008).

To sum-up, perception is a grounded (i.e. related to sensory —motor properties)
and situated (i.e. related to a context) cognitive process. Memory is integrated with

perception as a retrieval of knowledge related to previous experiences.

1.1.3. The Perceptual Symbol System

The theory of Embodied and Grounded Cognition gives a frame to the link between
memory and perception related to the interaction between the subjects and their environment, i.e.
the situation. This theory also redefines memory in its nature and the process of retrieval during
perceptive process. Thus, it has an impact on the definition of representation, knowledge and

concepts regarding perceptual storage.

Knowledge stored in memory is composed of units; i.e. concepts (Barsalou et al., 2003). In
classical theories of cognitive psychology, concepts are defined as mental states having semantic
properties and explaining behavior and cognitive processes of subjects. Concepts are also mental

representations (Machery, 2004).
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Perceptual Symbol System (PSS) is the main theory illustrating Grounded Cognition and
defining the nature of knowledge in this perspective. This theory has been defended by Barsalou
(Barsalou, 1999). Knowledge is retrieved from simulations of past experiences and grounded in
motor-sensory properties as defined in the Grounded Cognition model. Barsalou defines the
notion of the perceptive symbol as: perceptual knowledge arising during simulation of perceptive
states and constituting the representations retrieved during perception. In other words, these
perceptive symbols are concepts stored in the memory and related to perceptive (i.e. sensory-

motor) states.

Two principles underlie the definition of perceptive symbols: knowledge is modal and
analogical (Figure 1). The modal aspect is due to the fact that the simulation of each concept is
inducing the retrieval of the pattern of sensory-motor modalities encoded during past experiences
of this concept. The analogical aspect is defined by the activation of the same neuronal pattern and
the same regions of the brain as the one activated during related past experiences (Barsalou et al.,
2003; Wu and Barsalou, 2009). Thus the representation of one object is a combination of different
perceptive symbols. Concepts are then characterized by perceptual properties (Goldstone and

Barsalou, 1998); not only semantic ones.

For example many patterns of the sensory-motor information of a chair are stored in the
memory related to different past experiences. Each pattern relates a situation, a concept and
sensory-motor properties. Thus conceptualizing, for example, sitting in a living room chair feeling
relaxed, induces the simulation of settings, i.e. the living room, the action, i.e. sitting, and the
benefit, i.e. feeling relaxed. These concepts are components of an overall representation of the
chair related to specific sensory-motor modalities simulated for this situation (Yeh and Barsalou,
2006). This theory can also be applied to less detailed concepts, namely representations that are
not related to a specific context by activating a pattern of less specific sensory information. In other
words information can be coded by neurons in a more qualitative way without details (for example
a vertical edge without precision on the length) leading to the activation of a generic image

(Barsalou, 1999).
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Perceptual Symbel Systams

Perceptual Analogue Modal
States Symbols
Extraction Memory
Reference Thought
Meural Activation Images,
(Conscious Experience) Imags Schamas,

Perceptual Symbols

Figure 1: Scheme of modal symbol system from perceptual states (source: Barsalou, 1999)

In other words, Perceptual Symbol Systems as an illustration of memory process in Grounded
Cognition considers a strong relation between the situation, the involved sensory-motors
modalities and the concepts. It is worth noting that this is a dynamical system updated on
experiences of the subject leading to an update of associations between perceptual states and

concepts.

Conceptualization is thus the process of creating a mental representation related to a
defined pattern of sensory-motor information named percept and inducing an affective reaction

(Carey, 2011).

To sum-up, Perceptual Symbol System defines knowledge as a simulation of a
perceptual state, i.e. sensory-motor properties related to a concept in a given

situation.
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1.1.4. Reminder: perception is multisensorial, situated and involves top-down processes

Perception is an integrative multimodal process influenced by attention and memory
leading from a grounded stimulus in a given situation to an individual percept. Integrating top-
down processes induces an interpretation of the stimulus according to the context of
perception. Attention is involved in the perceptive process by first selecting the sensory
information taken into account. Memory is solicited throughout the perceptive process by
ensuring a retrieval of knowledge related to concepts associated to this information; this

retrieval being strongly dependent of the context.

We consider the Perceptual Symbol System as a reference model for perceptive processes. To
develop the use of the symbolic side of the perception, we need to better understand memory and,

more precisely, how concepts are organized in the subjects’ knowledge.

1.2. Memory

Knowledge is organized in categories (Lemaire, 1999). “Categorization is a fundamental
process whereby variables perceptual inputs are reduced progressively to a small number of
equivalence classes, called “categories” whose memory representations called “concept” mediate
thinking and adaptive action” (Schyns, 1997). A category is defined as a group of objects sharing
similar criteria (Reed, 1972). A stimulus is therefore always categorized and identified on specific
modalities: “That thing is round and nubbly and orange in color... therefore it must be an orange”
(Bruner, 1957). Different theories of categorization have been proposed based on different

properties sharing the same two fundamental principles.

1.2.1. Theories of concept and categorization

Various theories of concepts related to different rules of categorization have been detailed
in the literature. By assuming the background of Grounded Cognition, the definition of concept
differs from the classical theories and rules used to categorize. More precisely, the logic applied to

group objects under the same category is not the same.
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The aim of this paragraph is to describe the specificity of the definition of concept in the
framework of Grounded Cognition compared to classical theories in cognitive psychology. Thus

we will not make a detailed review of theories of concepts and categorizationsz2.

e In the classical theory a concept of a category of objects is a definition. In other words the

concept of the category is defined as the set of properties that are sufficient and necessary
for membership within the category (Machery, 2004; Margolis, 1994; Murphy, 2004).
Therefore, objects are grouped under the same category because they are the only ones to
share the whole same set of attributes (Margolis, 1994). Categories are defined by a set of
properties which values are discrete (Bruner, 1957). A specific hierarchisation of these
categories allows making inferences between categories (Collins and Quillian, 1969). For
example, according to Collins and Quillian, “canary” relates to “birds” that relates to
“animal”. The main criticism of this theory is that not all the members are equivalent in a
defined category depending on the situation of the subject.

e In the probabilistic theories three main examples of concepts are defined: prototype,

exemplars and the explanation-based approach. The prototype and exemplars theories of
concepts are based on the assessment of the typicality of the members of the category.
Typicality measures the level of representativeness of an object as a member of the
category. The more typical the member is, the more representative it is (Rosch, 1978; Rosch
and Mervis, 1975). This theory also infers that categories are less structured and more
labile. Indeed, the more typical a member is, the more properties it shares with other
members, but it can also own some specific attributes not shared by the other members.
Typicality of a member relies on the measure of “family resemblance”, namely the number
of properties shared with other members of the group. One principle of this theory relates
to probability of associations between properties. Some associations are much rarer and

therefore are used less to build categories.

e Prototypical theory: concepts are defined as prototypes, i.e. a concept of a category of
objects is a prototype (Hampton, 1979; Rosch and Mervis, 1975). In other words, a
concept is a set of statistical knowledge of properties that must be owned by
membership within a category (Machery, 2004). Objects grouped under the same
category are not equivalent, meaning that one member illustrates all the properties of
the category best and is therefore used as a referent of this category (Posner et al.,

1967; Reed, 1972). The prototype is a central and abstract object of the category. It is

2 For detailed reviews, refer to (Leliévre, 2010; Machery, 2004; Murphy, 2004)
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the most typical member of the category (Rosch and Mervis, 1975). The categorization
process is therefore based on the closer similarities between the object and the
prototype of the category. In this case the properties considered to assess the
proximity between the two members are selected. This also infers that at some point
the properties do not have the same weight in the definition of the category. Reed has
shown that the predominant strategy to categorize new exemplars is based on the
distance between the object and the prototypes of the closest categories (Reed, 1972).
Differences of categorization are dependent on the previous experiences of the
subjects. In other words, how they are able to extract the more relevant information
and use it as criteria of categorization to identify an exemplar as a member of a
category. As not all the members are equivalent or organized by their proximity to the

prototype of the category, therefore, properties are no longer discrete values.

Exemplar theory, developed by Medin and Schaffer, refutes the organization of
categories around a central, ideal member of the category (Medin and Schaffer, 1978).
Categories are shaped by different exemplars stored in memory. Exemplars are defined
as objects following the rules defining the category. The process of categorization is
thus not the same, which means that the similarity is assessed by comparing objects to
the whole set of the category members rather than to the prototype. All the exemplars
are associated with points on a multidimensional space. The process is a calculation of
the proximity of the object to other points on the space (Reed, 1972). The contextual
effect is also taken into account as properties relating to all the members are stored
with all their own criteria. Thus analogical process is also related to the criteria stored
in memory based on previous experiences. Medin and Shafer gave the following
examples : if the size is more relevant than the domesticity criteria to distinguish a cat
from a dog, learning only about size would not be efficient for later experiences; indeed
learning about domesticity as a property of the dog category can help to distinguish it
from a wolf (Medin and Schaffer, 1978).

Explanation-based theory, developed by Murphy and Medin, defines a concept as a

group of objects sharing explanations about properties owned by the members
(Machery, 2004; Murphy and Medin, 1985). Concept is not only a description of
properties but knowledge about the function of each property shared by the members
of the category, for example the coat of dogs to protect them from the cold. Based on
these three main probabilistic theories, some hybrid models of concept have been

developed. As the concept of schemes that is a hybrid theory between exemplars and
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prototype. In other words, this theory of schemes assumes that organization in
categories is made around a central member, but it can also regroup specific members
less typical of, but still related to, this category because of past experiences (Smith et
al., 1988) Another model considers the prototype as an ideal. The ideal is not the
member owning most of the properties of the category, but the one owning the
properties that a perfect member of the category should have (Machery, 2004).

e In the theory of perceptual states, based in the framework of the Grounded Cognition and

Perceptual Symbol System, the definition of concept changes. Concepts are defined as
perceptual states (Barsalou, 1999; Barsalou et al., 2003; Prinz, 2002). Retrieving a concept
from memory induces a simulation of the properties encoded during previous experiences
related to this concept. Sensory modalities are related to the concept encoded during
subject’s experience (Goldstone and Barsalou, 1998). For example, thinking about a
property owned by an object induces visualizing the object. Concepts are defined as the
representation of a category that is dynamic among contexts (Prinz, 2002). These

categories are called “ad-hoc categories” (Barsalou, 1983).

To sum-up, in the framework of Grounded Cognition concepts are defined as
perceptual states, meaning representations of dynamic categories depending on the
context. This theory differs from classical theories as the members share necessarily
goal-derived properties and do not refer to statistical inferences but to previous

experiences.

1.2.2. “Ad-hoc” categories in food consumption

Based on Grounded Cognition, perception is a cognitive process helping the subject to
identify and simulate hypothesis in order to interact with objects in the most efficient way with
the environment. A concept cannot be dissociated from its context, meaning that categories stored
in the memory are retrieved depending on the situation and therefore on the motivation of the
subject. Within this framework, Barsalou has developed “Ad-hoc” categories (Barsalou, 1983).
Members of the category share the main following properties: they all fit within a goal defined by
the subjects. One example given by Barsalou is the category of “objects to take in case of fire” that

will group together “children”, “photos”, “jewels” and “papers”. These members shared few

structural properties but all met the same motivation which defined the category.
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In common with any action, food consumption is associated with a context and also the motivation
to drink or eat a product. Motivation is an individual state aroused by a need and leading to
activities of consumption to the achievement of a specific goal (Arnould et al., 2004; Hanna,
1980)3. In a given context, this goal is achieved through the definition of the desired consequences
of the food consumption, i.e. the benefits4 (Gutman, 1982). The consequences can be defined as
functional (“food to support my immunity”, “drink to quench my thirst”), or as emotional (“food
to feel happy”, “food to feel serene”) (Thomson, 2007). Affective dimensions are taken into account
in goal definition because they shape the context of consumption (Niedenthal et al., 1999).
Previous experiences are better stored in memory when associated with a high affective arousal
(Baumgartner et al., 1992). Thus ad-hoc categories can relate to a motivation defined by affective
reaction. Niedenthal et al give as an example the following situations which can be categorized
together as fear-based reactions: “the sound of an air attack”, “a snake on the road” and

“admonition from a manager”.

These categories are dependent on the individual as they rely on shared motivational aspects.
Consumer implication for example is a function of the motivation associated with food
consumption (Arnould et al., 2004). Implication is mainly defined in marketing research related
to the brand, but it can also relate to the category of the product (Gutman, 1982; Thomson, 2007).
Involvement of consumers for specific benefits related to the product can influence their
perception (Ares et al., 2010). Implication is also defined through the usage of the product. A study
realized by Medin and Lynch showed that depending on the implication of the subjects with the
objects, categorization is not the same (Medin et al., 1997). Different types of tree experts
(taxonomists, maintenance workers and landscape workers) were asked to sort trees. Results
showed that sorting was different among experts. Indeed landscape workers sort trees among
goal-derived criteria, i.e. functional criteria, whereas taxonomists and maintenance workers
differed in using different morphological features. Expertise referring also to sensory abilities or
professional knowledge induces variability among subjects (Ballester et al., 2008; Chollet and
Valentin, 2000; Faye et al., 2013; Leliévre, 2010). Faye compared the categorization of wine
glasses made by different groups of subjects with several levels of experiences in wine. Results
showed differences of categorization and description between naive subjects and connoisseurs
(Faye et al., 2013). Furthermore in a product experience framework, expertise also relates to the

knowledge acquired about the brand as loyalty, familiarity, objective and perceived, i.e subjective,

3 The purpose is not to make a classification of individual needs but define motivation and its translation in a food
consumption context
4 Benefits are defined in the section Expectations
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knowledge (Cho, 2011; Korchia, 2001). In studies related to brand category, categorization of a
novel product is also different among subjects depending on their implication to the brand
(Kreuzbauer and Malter, 2005). Thus, we consider that these various factors relate to familiarity.
It is define more broadly by “how much a person thinks she/he knows about the product” or “how
much a person knows about the product” (Park and Lessig, 1981). Taking into account all the
components of the product experiences: recipe, packaging, brand and context of consumption, we
extend familiarity to a reference to usage, conceptual knowledge and implication inducing a

variability in the construct of ad-hoc categories.

Furthermore, these categories are also context-dependent. Context is defined with all the
parameters that are noticeable in the environment to define an event (time, location, social etc)
(Cardello, 1995). In cognitive psychology, situation is defined initially by spatial and temporal
parameters (Yeh and Barsalou, 2006). More precisely, a situation can be defined from an entire
physical setting to an adjacent stimulus. In other words, by context, we do not only mean physical
environment, but also the level of sensory information available on the product through the
different objects next to the target object. Some studies have shown the impact of: environmental
parameters (Barsalou, 1982; Boutrolle, 2007; Joubert, 2008); information on brand or on the
packaging (Becker et al., 2011; Di Monaco et al., 2004; Varela et al., 2010); and on the diversity of

sensory information (Bech-Larsen and Nielsen, 1999; Breivik and Supphellen, 2003).

Ad-hoc categories follow the fundamental principles of categorization shared by classical theories.
For example, some members of the category can be more typical than others. Two fundamental
principles underlie categorization: “to provide maximum information with the least cognitive
effort” and assert through the categories that “the perceived world come as structured
information rather than as arbitrary” (Rosch, 1978). The first principle is about cognitive
economy, meaning that categorizing allows extracting more information with the least cognitive
effort. Indeed, identifying the stimulus is always related to a specific purpose. In this case, the level
of categorization, or the number of attributes taken into account in the mechanism, will be the
chosen function of the goal of the subject to adapt his behavior. The second principle is about
combining the attributes in order to be as close as possible to the reality of perception. The
structure of the world is an empirical link based on our senses. This congruency of associations

between attributes is dependent on many factors such as species, culture, context, etc.

Categorizing a stimulus is activating the inductive aspects that define the category, namely
the sufficient criteria to define the category. These attributes allow associating the stimulus to the

given category. For example, the sufficient or inductive criteria for the category of “birds” are
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“wings”. Categorizing is also activating deductive attributes, namely attributes of the category that
will be associated to the stimulus. For example, a deductive criterion of the category “birds” is

“ﬂying”-

To sum-up, concepts are representation of knowledge stored in memory and
structured into ad-hoc categories. The latter are defined by a sharing of goal-derived
properties. In food consumption these properties are called situation of
consumption, i.e. a motivation to consume the product in a given context of

consumption.

1.2.3. Reminder: memory is organized in ad-hoc categories

Categorization is a process of identification structuring memory into groups of objects
sharing similar criteria. Different theories have been proposed to explain how a subject can
identify an object and categorize it. The common theme to all these theories is the sharing of
properties between members and an inference of the properties of the category to the object.
When focusing on food consumption, motivation and the context of consumption play a
significant role, thus, “ad-hoc” categories seem to be the most efficient way to study the role of
memory in the perceptive process. Categorization is made under a specific situation of

consumption, i.e. a motivation to consume the product in a given context of consumption.

1.3. Expectations

This section on expectations is mainly based on food science literature. The objective is to
highlight the discrepancy between actual theories developed in cognitive psychology regarding

perception and memory, and the state of food science regarding expectations.

In common with all actions, food consumption is always related to a motive. If the subject
choses to eat or drink some food, then he expects the precise attributes of the food experience to
fulfill his expectations. For example, if someone wants to drink because he feels thirsty, then he
will search for a product that he imagines is refreshing, liquid, transparent and not sweet. The

consumers’ expectations (before consumption) influence the way the product is perceived and
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then the judgment of the product. Therefore understanding what expectations are, and how they

are processed, is key to understand food perception.

1.3.1. Definition of expectations

Defining expectations depends on the domain of research (psychology, sociology, food
science, and marketing) and the factor of assessment (judgment, choice, quality assessment,

behavior).

Olson and Dover proposed to define expectations as “pretrial beliefs about the product[...]
the subjective probability of association between two concepts such as a product and an
attribute” (Olson and Dover, 1979). Defining expectations as a believe is related to Anderson’s
definition of expectations as hypothesis formulated by the consumers on the product (Anderson,
1973). Therefore, expectations are viewed as a set of hypothetic attributes than can be associated
to the product the subject is going to consume. These definitions have no link with the future or
possible action after hypothesizing about the product. Deliza and MacFie proposed a definition of
expectations that completed previous definitions: “the action of mentally looking for something
to take place; anticipation” (Deliza and Macfie, 1996). Expectations are therefore not only viewed
as wishes or hopes about the product, but as hypothesis influencing the way the subject is going to

assess or use the product.

In cognitive psychology, expectations are defined as the prior knowledge that is integrated
into the perception process (Bruner, 1957). This knowledge is inferenced from previous
experiences and external cues gathered by the subjects. Thus, subject built hypothesis before
consumption on the product. This knowledge is quite large in nature and relates among others

things, to concepts, sensations, and emotions.

This diversity is also seen in various studies focused on expectations : expected quality of
a product (Cardello, 1995; Siret and Issanchou, 2000), expected sensations (Piqueras-Fiszman
and Spence, 2015; Puumalainen et al., 2002), expected pleasure (Schifferstein et al., 1999; Siegrist
and Cousin, 2009) or expected performance (Schifferstein et al., 1999). Expectations relate to a

high number of attributes that emerge from the subject’s memory before food consumption.

To sum-up, expectations are defined as hypothesis built by the subject
inferenced from previous experiences and external cues in a define situation of
consumption, i.e. a motivation to achieve by consuming the product and the context

of consumption associated.
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1.3.2. Conceptual and perceptual expectations

In food science expectations relate to different characteristics that can help identify the

product.

Expectations based on the sensory characteristics of the products are named perceptual
expectations (Lange et al., 1998; Schifferstein et al., 1999). In other words they are sensory
characteristics that the consumers expects to perceive while consuming the product (Deliza et al.,
2003): intensity of lemon aroma, texture in mouth, sweet lasting, strawberry smell etc. These

characteristics are immediately assessed during consumption by the consumers (Grunert, 2002).

Expectations related to the benefits associated with the products are named conceptual
expectations (Lange et al., 1998). A benefit is defined as a desired consequence relating to the food
consumption (Gutman, 1982). It addresses functional aspect, meaning it illustrates a specific
function of the product (easy to digest, diet food) or it is associated with a social representation
(ecological, environmentally friendly, ethical) (Grunert et al., 2001) or correlated to affective
aspects (pleasure, fun) (Thomson, 2007). Hypothesis on these characteristics cannot be assessed
during or just after consumption. They are based on external information such as publicity, labels
on packaging, social context, etc... They are therefore closely related to the confidence of the
consumers in the communication of this external information (Grunert et al., 2000). These
expectations are also based on previous experiences especially for familiar products because

consumers have already identified the consequences of the consumption (Grunert, 2002).

Even if conceptual and perceptual expectations have two different definitions, they are correlated.
Indeed, as previously stated with PSS theory, every concept is linked to a specific pattern of sensory
characteristics (see § 1.1.3.). Therefore, each conceptual expectation relates to a specific pattern of
sensory expectations depending on individuals. These associations relate to associations in

memory and are thus variable among subjects.

Another component of expectations refers to hedonic assessment and is defined as the hedonic
experience the consumer expects to have while consuming this food (Schifferstein et al., 1999).
This is the belief that the subject has that the product will be appreciated to a certain degree (Deliza
etal., 2003).
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To sum-up, expectations can be sorted into two groups: conceptual expectations
based on concept retrieved from subjects’ memory, and sensory expectations based
on sensory characteristics perceived by subjects. Taking into account the theory of

Perceptual Symbol System, conceptual and sensory expectations should be related.

1.3.3. Expectations are partly based on external information influencing knowledge
retrieval

Consumers’ expectations are induced by a motivation. Expectations related to an object
are defined through a process involving searching for information about the object. Firstly
information is assimilated from previous experiences with the object or a similar one. If not
enough information is gathered by the subject, then information provided by the environment of
the product is integrated (Rozin and Tuorila, 1993a). The expectations of consumers are therefore
formed from two different sources of information: memory, namely internal information (see

§1.2.), and environment, namely external information (Cardello, 1995).

Regarding external information, three sources of information involved in the construction of

expectations are identified (Steenkamp, 1989):

+ Descriptive: this is the most analytical source of information. Sensory characteristics of the
product are induced from direct observation before consumption. For example, the specification

of specific aroma “minty”, “strawberry” will induce expectations regarding the flavor of the

product. “Strong mint” or “added sugars” influence the intensity of the taste.

« Inferential: available indirectly about the product. It is derived from the deductions that the
subject draws based on descriptive information on the product. For example, the brand is a form
of insurance of the quality expected by many consumers (DelVecchio, 2001). This information not
only comes from labels but also from the visual characteristics of the packaging. Becker et al.
(2011) have shown that the shape and color of the packaging has an effect on the expectations of
the consumer (Becker et al., 2011). Thus, indirectly these characteristics guide the expectations of
the consumer: angular packaging for example will have the effect of creating a high expectation of
intensity of taste. Finally, nutrition or quality labels as 'GMO-free' or 'Red Label' influence the
expectations of the consumer vis a vis the benefits and quality of the product. Siret and Issanchou
(2000) have shown that information provided about a traditional process raised high expectations

of quality (Siret and Issanchou, 2000). Sabbe et al. (2009) have studied the impact of a health

Page
37




claim on the attitude of consumers towards unfamiliar fruit juices. The results show that the
information about the health aspect of the product engages increased appreciation, nutritional
and health value assessment (Sabbe et al., 2009). Finally, Cardello (2003) has shown the influence
of information about the technology used to develop the product on the expectations of the
consumer, specifically those who feel concerned by this effect (Cardello, 2003). This information
is mostly related to previous experiences and also induces association between concepts.
Steenkamp gives the example of “this car has been made in Germany” that may lead to “this car is

reliable” depending on the experience of the subjects.

« Informational: based on communications on the product. The source can be the media such as
advertising on the radio, the television, but also the subject’s environment such as friends,
colleagues or family, the Government, the producer, and consumer organizations (Schifferstein et
al., 1999). In this case, a cue provides direct information about a property of the product, which is
accepted or not by the consumer. This type of information is very delicate because it is dependent
on the confidence the subject has in the information sourcing (Grunert et al., 2000). Specificity of
this type of information is also that it will be never ascertained during or just after consumption
of the product (Grunert et al., 2000). For example, many health effects primed by brands on the
packaging of a product can’t be immediately ascertained. The subject should therefore trust the
informant (Grunert et al, 2000). Siegrist et al. (2009) showed that a person’s experience of a wine
and the expectations on product consumption could be modified by the opinions of experts in

oenology (Siegrist and Cousin, 2009).

To sum-up, expectations are based on internal information, i.e. knowledge
stored in memory but also on external information. The latter is defined by three
sources relating to all the components of the product (recipe, packaging and brand).
Depending on the nature of this information, knowledge retrieved from memory is

not the same.
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1.3.4. Reminder: expectations relate to categories retrieved before consumption

Expectations are pretrial hypothesis on the product sensory expectation or conceptual
expectations, i.e. expected benefits and contexts of consumption associated with the product.
Consumers’ expectations are formed from internal information (i.e. memory) and external
information (i.e. external cues provided by different sourcing from packaging to social
communication). A balance between internal information and external information induces
the categorization of the product depending on the motivation of the subject and the context
of consumption. In the framework of Grounded Cognition, we will consider that conceptual
and sensory expectations are strongly related and build on the category retrieved before

consumption.

To sum-up, perception, memory and expectation are interdependent processes.

In the framework of Grounded Cognition, memory is integrated at the first step of

perception through the categorization process. Perceptual Symbol System assumes

that concepts and sensory properties are strongly related based on previous

experiences of the subjects. Concepts are representation of ad-hoc categories

defined based on motivation and context of consumption. Based on these theories

of cognitive psychology, we aim at studying expectations as ad-hoc categories

retrieved during perception based on external information available for the subject
and his/her previous experiences. Relation between these cognitive processes is

thus variable among subjects.

2. From expectations to affective judgment

Before food consumption, subjects build an expectation toward a product. Once the product is
tasted, expectations can be confirmed through perception or not. The subject’s judgment depends
partly on the fit between expectations and perception. Affective reactions can be induced by the
experience of consumption. The question of interest to us is to study of discrepancy between
expectation and perception. The first part is dedicated to describing the cognitive processes
involved in a disconfirmation of expectations. Then, a second part aims at defining the nature of

affective reactions induced by a disconfirmation of expectations.
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2.1. Cognitive dissonance and categorization

2.1.1. Definition of cognitive dissonance

Food consumption can be considered through two major stages: before consumption with
expectations and after consumption with perception. Final acceptability or satisfaction of the
product depends on the discrepancy between expectations and perception (Anderson, 1973;
Cardello and Sawyer, 1992; Cardello et al., 1985). This comparison gives rise to two possible
outcomes: either the expectations of the subject are confirmed, and in this case the reaction of the
subject will be referred to as "neutral”, or the expectations of the subject are not confirmed by the
consumption of the product inducing a disconfirmation of expectations (Anderson, 1973; Cardello,
1995; Deliza and Macfie, 1996; Olson and Dover, 1979). The latter is based on a theory by Festinger
called cognitive dissonance, i.e an inconsistency between two cognitions, hereby expectations and
perception, inducing a state of tension (Festinger, 1962; Harmon-Jones et al., 2009). In other
words, an arousal state of the dissonance corresponding to discrepancy between expectations and
perception induces psychological discomfort. This discrepancy is then reduce making it less

uncomfortable through different effects on perception (Gallen and Brunel, 2014).

In summary, a disconfirmation of expectations is a specific case of cognitive

dissonance aroused by a discrepancy between expectations and perceptions.

2.1.2. Relationship between cognitive dissonance and categorization

Categories associated to a product can evolve and create a cognitive dissonance if the main
sensory properties are not similar to the expected ones, inducing then a sensory disconfirmation
of expectations. Studies have shown that extensions of brand can create such discrepancy if the
main properties of the category defining the brand are not retrieved in the extended product (Estes
et al., 2012; Wanke et al., 1998a). Further investigations are needed to understand the link

between expectations, categories in the mind and sensory disconfirmation of expectations.

Sensory disconfirmation of expectations is a discrepancy between expected and perceived
sensory properties (Schifferstein et al., 1999). Studies have been conducted to understand the link
between categories and sensory disconfirmation, especially in the case of brand extension. Indeed,
in innovation cases it is important for the subject to be able to recognize and associate the new

product as a brand extension, therefore recognizing the signature of the brand within the product
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(Winke et al., 1998a). However, these studies focused their research on new products and brand
extensions by modifying external information (Fenko et al., 2015; Tuorila et al., 1998), looking at
the visual information taken into account by subjects (Kreuzbauer and Malter, 2005), or the

benefits carried by the brand (Wanke et al., 1998a).

In summary, sensory disconfirmation of expectations is defined as a discrepancy
between expected and perceived sensory properties. This discrepancy is induced by

a difference of categorization of the product before and after its consumption.

2.1.3. Reminder: sensory disconfirmation of expectations is a cognitive dissonance

Sensory disconfirmation of expectations is a specific case of cognitive dissonance, here
induced by a discrepancy between expected and perceived sensory properties of the product.
Associations between concepts and sensory properties are based on the categories retrieved
from subjects’ memory. A sensory disconfirmation of expectations is thus a cognitive

dissonance induced by a discrepancy of categories retrieved before and after food exposure.

2.2.  Effect of sensory disconfirmation of expectations on hedonic judgment

Main studies on disconfirmation of expectations have focused the research on induced hedonic
judgment, i.e. to understand differences of hedonic assessment before and after food
consumption, when inducing expectations based on contextual information (Cardello and Sawyer,

1992; Lenglet, 2014; Di Monaco et al., 2004).

2.2.1. Effects of disconfirmation of expectations on hedonic judgment
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Early theories were developed in the marketing area. Three effects on hedonic judgment are
described (Anderson, 1973; Hovland et al., 1957) (Figure 2): assimilation, contrast and

assimilation-contrast.
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Figure 2: Theories of disconfirmation of expectations (source: Schifferstein et al, 1999)

Three hedonic judgments are measured : the product tasted in blind without any information (B),
information alone before consumption (packaging information, information on the process, on
nutritional values, brand...) (E), and the product tasted with the information (P) (Schifferstein et

al., 1999). The three effects are described below based on these measures:

e The effect of assimilation: the consumer adjusts his/her perception to decrease the gap
between expectations and percept. To reduce psychological discomfort, subjects tend to
adapt their percept to their expectations (Anderson, 1973; Hovland et al., 1957;
Schifferstein et al., 1999). If the subject is expecting a high performance of the product,

and after consumption the performance proves to be poor, the subject will tend, in a case
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of assimilation, to find the performance less poor. Regarding hedonic measures, the effect
of assimilation is checked if the measure P is close to measure E, in other words if the
measure of actual product is close to the expectations (Caporale and Monteleone, 2004;
Caporale et al., 2006; Cardello, 2003; Siret and Issanchou, 2000; Tuorila et al., 1998). If
the sign of the ratio (P - B) / (E-B) is positive then the conclusion is an assimilation effect.
Main studies in food science have shown that the strategy most often used is the
assimilation one (Caporale and Monteleone, 2004; Caporale et al., 2006; Cardello and
Sawyer, 1992; Siret and Issanchou, 2000). Cardello and Sawyer assessed pre-exposure
and post-exposure assessment of liking and bitterness intensity of products based on a
written description. The same product formulated to be assessed on the average on a liking
and bitterness assessment was tasted by four groups of consumers. Each of the group read
the product descriptions and assessed the liking score and the bitterness of the product
before tasting: average liking and bitterness (group 1), disliked and very bitter (group 2),
liked very much and not bitter (group 3) or no information (group 4). The results
highlighted that for group 2, the assessment of bitterness was lower for the tasted product
than expected and the liking was higher. In other words, the assimilation effect was
induced (Cardello and Sawyer, 1992). This theory, however, is questionable. Indeed,
instead of thinking that the subject learns from his mistakes, it increases the probability
of them repeating it by making efforts to reduce this disparity by streamlining choice
(Anderson, 1973). In fact, assimilation is not always complete (that is, the perceived
performance is equal to the performance expected after assimilation). Most of the cases
show a partial assimilation, that is, perceived performance tends to match the expected
performance but without achieving it completely. Subjects who have completely
assimilated the difference between their expectations and the performance of the product

will tend not to change their expectations (Langé, 2000).

The effect of contrast: the consumer exaggerates the gap between expectations and his

perception (Anderson, 1973). When the consumers do not find a congruency between the
product and the representations related to its category (Wanke et al., 1998b). The
consumer therefore anticipates the stimulation (Schifferstein et al., 1999). One way to
avoid a situation of contrast is to provide more information about the product through
communication (Anderson, 1973). Regarding hedonic measures, if the sign of the ratio (P
- B) / (E-B) is negative then the conclusion is a contrast effect. Deliza et al., 1996 showed

a contrast effect for a segment of subjects only (Deliza and MacFie, 1996). Similarly,
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Cardello and Sawyer (1992) showed in one of their experiments a contrast effect for one of
the groups of subjects.

e The effect of assimilation-contrast: a disconfirmation of expectations can bring either a
rejection, i.e. a contrast effect, or acceptance, i.e. an assimilation effect (Hovland et al.,
1957; Sherif et al., 1958). This effect is fundamentally linked to an acceptance threshold.
Thus, if the mismatch between expectations and percept is sufficiently small and below
the threshold of acceptance then the subject will tend to reduce this disparity
(assimilation). Conversely, if the gap exceeds the threshold of acceptance, this effect

predicts a rejection (contrast) (Anderson, 1973).

Effects are symmetrical between the case where expectations are lower than the percept and the
case reversed. However, this symmetry is questioned by the "prospect theory" developed by
Kahneman and Tversky (Kahneman and Tversky, 1979). Indeed, when the perceived performance
of the product is higher than expected, this gap is associated with a gain in performance.
Conversely, if the expected performance exceeds the expectations then, in this case, a performance
gap is associated with a loss of performance (Kahneman and Tversky, 1979; Schifferstein et al.,
1999). The subjective value of a gain is smaller than a loss, there is an asymmetry of effects and
thus an effect of disconfirmations different depending on whether it is positive or negative.
Schifferstein et al. (1999) thus highlighted lower assimilation in the case of a negative
disconfirmation. However, this effect of asymmetry is very questionable since it is not observed
consistently in that order. It should be noted that this effect has been demonstrated on the
purchase intent in this study (Schifferstein et al., 1999).

A study conducted by Caporale et al. (2004) highlights the opposite effect. By combining a variety
of information related to the manufacturing process with negative or positive connotations
(organic, GMOs, and traditional) with a well appreciated brand and different products (from a low
to high appreciation in blind), they have highlighted that for some combinations this symmetry
effect disappeared (Caporale and Monteleone, 2004). In fact, assimilation is most important in a
case of negative disconfirmation than a positive one. Specifically, and as pointed out by Deliza et
al. (1996), consumers are more likely to assimilate their expectations after a negative
disconfirmation of expectations (Deliza and MacFie, 1996).

These effects have been observed related to a discrepancy between expected and actual
performances, some other effects can be elicited related to expected and actual perceived

characteristics of the product.
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In summary, three effects of disconfirmation of expectations of hedonic judgment
are defined: assimilation, contrast and assimilation-contrast. Even if the
assimilation effect seems to be mostly demonstrated in food studies, the
assimilation-contrast should be a better option to understand effects of sensory
disconfirmation of expectations. Depending on a threshold of acceptance,
disconfirmation of expectations leads either to assimilation, i.e. a reduction of the

discrepancy, or a contrast effect, i.e. a rejection.

2.2.2. Limits of hedonic judgment and other affective states

Hedonic measure is widely used in the research focused on disconfirmation of expectations.
This is for most studies the baseline to understand how a subject has experienced food
consumption. Hedonic judgment as used in food science studies or marketing research is collected
through a conscious verbalization from « I like » to « I don’t like » (Caporale and Monteleone,
2004; Caporale et al., 2006; Cardello and Sawyer, 1992; Siret and Issanchou, 2000). Assessment
of hedonic measure is defined as “the satisfaction” induced by a stimulus, here the tasting of a

product. This component is breve and consciously expressed by the subject (Derbaix and Pham,

1991).

A cognitive dissonance induces affective states (Gallen and Brunel, 2014): satisfaction (Anderson,
1973; Bourgeon et al., 2007), frustration and anxiety (Festinger, 1962). Thus, defining sensory
disconfirmation of expectations as a case of cognitive dissonance means that hedonic judgment
provides only a part of the information regarding affective judgments of consumers. Some
research is already done around emotions, for example (Ferrarini et al., 2010; Labbe et al., 2015;

Schifferstein et al., 2013).

In food consumption, investigation of possible induced affective items have provided a list
including emotions, feelings, attitudes, moods, personality traits and appreciation (Derbaix and
Pham, 1991). Defining affective feelings is difficult for two main reasons: The first reason is to
differentiate the nature of affective states as feelings and emotions. The second is to differentiate
affective states induced by a sensory disconfirmation of expectations from affective states

influencing the food consumption.
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Differentiating the nature of affective states are difficult as there is no clear consensus on the
definition (Meiselman, 2015). However, several aspects are shared as dimensions differentiating

affective states (Derbaix and Pham, 1991) :

e The degree of specificity of the stimulus

e The intensity of the affective state perceived by the subject, depending on the arousal of
the affective reaction and its dominance on other reactions

¢ The valency as negative or positive

e The duration of the affective states

e The content or nature of the affective reaction

e The consciousness of the subject, i.e. the fact that the subject can identify consciously the

affective reaction and verbalize it.

Different affective states were characterized based on some of these dimensions (Table 1).

Table 1: Categorization of affective states

Affective . . Personality . L.
Emotions Feelings Moods . Attitudes Appreciations
state traits
Degree of
specificity - : : : . .
Specific Specific ~ Not specific  Not specific Specific Specific
of the
stimulus
. . . Weak to Weak to . .
Intensity High Medium . . Medium Medium
Medium Medium
Duration Very short Medium Medium Long Medium Short

Regarding theories on cognitive dissonance, affective states induced by a sensory disconfirmation

of expectations are specific, short and highly intense.

In summary, the appreciation (or hedonic measure) is widely used in food sciences
but is not sufficient to characterize a sensory disconfirmation of expectations.

Extending the research to other affective states integrates emotions also.

2.2.3. Affective states induced by a Sensory Disconfirmation of Expectations
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Emotional assessment has been increasingly used in food science research and marketing
research as a component highlighting product experience congruency (Ferrarini et al., 2010;
Meiselman, 2015; Schifferstein et al., 2013; Thomson and Crocker, 2015). Thomson stresses the
importance of not only relying on a model of explanation based on hedonic measures, but on the
emotional measure to segment consumers (MacFie, 2007). Some researchers have showed that
emotional profiles induced by expectations need to be aligned with emotional profiles induced by
the recipe (Spinelli et al., 2014; Thomson et al., 2010). However, in many studies, benefits or
motivations to consume the product, moods or personality traits are assessed as emotions
consequently to a food consumption (King and Meiselman, 2010; Meiselman; Thomson et al.,
2010). Thus, the definition of emotions is not consensual among researchers. This debate is not
relevant to our research. We will speak here about affective states and base the analysis on the

same dimensions as for emotions.

Surprise
An unexpected event creates a “surprise episode” (Ludden, 2008). The surprise is an important

component of emotional judgment resulting from a confirmation or disconfirmation of
expectations (Anderson, 1973). Some authors pointed out that surprise is a first step in affective
processes (Teigen and Keren, 2003), felt several times for the same product even if its intensity
decreases with time. Surprise draws the attention of the consumer (Ludden et al., 2012a). Surprise
is ambivalent, i.e. a subject can be surprised in a negative or positive way. The surprise intensifies
other perceived affective states and perceived pleasure (Mellers et al., 2013). However, surprise
alone is not sufficient to characterize a sensory disconfirmation of expectations. It is necessary to
link it to other components such as fun, confusion or appreciation. Indeed, any incongruity leads
necessarily to a surprise reaction. However, if this discontinuity is inappropriate, i.e. that the
subject cannot, or hardly, make the connections between this incongruity and other sensory
characteristics of the product, then the individual will be confused and will heavily depreciate the

product (Ludden et al., 2012b).

Therefore, there is a consensus on the importance of assessing surprise as a relevant item induced

by the discrepancy of two cognitions, hereby perceptions and expectations.

Affective states
Affective states as emotions are brief, intense and applied to a specific reference, i.e. induced by

the product consumption (King and Meiselman, 2010). It is as well a being state as a feeling (to be
unhappy or feel unhappy). It is not defined by a physical state and can be controlled (to feel tired

is therefore not an emotion but a physical state (Derbaix and Pham, 1991). These affective states
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are organized in two dimensions: positive and negative (Desmet and Schifferstein, 2008; Laros

and Steenkamp, 2005).

Affective states are described on intensity, valency, nature and consciousness of subjects, but there
is a lack of knowledge regarding the exhaustive list that can be used in studies to understand the

effect of disconfirmation of expectations.

A sensory disconfirmation of expectations is induced by an incongruity with the category
activated in the mind of subjects before food consumption. Festinger has assumed that a part of
this cognitive dissonance can be for some people painful, inducing an emotional dimension
(Festinger, 1962). This affective part is namely the « dissonance » relating to emotional and

motivational states induced by the discrepancy (Harmon-Jones, 2000).

Some studies have therefore focused their attention on incongruity between senses which is
correlated with the sensory disconfirmation by the fact that some of the senses help build strong
expectations as visual and tactual senses (Ludden et al., 2007). Based on incongruities between
senses, some emotions have been assessed and correlated with different natures and levels of
incongruities (Ludden et al., 2012b). However, the list of affective items was not designed for a

food application but was determined from a qualitative study applied on objects of design.

In food product experiences, all axes of the product mix must be aligned to ensure a
confirmation of expectations (Ares and Deliza, 2010; Cardello, 1995; Thomson et al., 2010). As the
emotional profile felt by consumers evolved among the food experience (Schifferstein et al., 2013),
and as sensory properties of the product relate to a defined concept depending on the information
taken into account by the subject, therefore sensory disconfirmation of expectations can be of
different nature. This study will investigate affective feelings induced by different natures of

sensory disconfirmation of expectations.

In summary, surprise is directly induced by a sensory disconfirmation of
expectations. This is the first step of an affective chain of reactions. Consequent
affective states induced after surprise by the sensory disconfirmation of
expectations allows for better understanding of the incongruity felt by the subject.
However, there is no established list of affective states directly induced by a sensory

disconfirmation of expectations.
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2.2.4. Reminder: affective judgment is induced by a sensory disconfirmation of
expectations without a consensus on its nature

Affective reactions are induced by a cognitive dissonance. Most studies focused their attention
on appreciation to understand strategies followed by the subjects to reduce the discrepancy.
Several affective states are involved in perception but most of them can't fit to the research
because they are not induced directly by the discrepancy (mood, personality traits, and
feelings). Some affective states could fit but there is too much discussion around the nature of
these items (emotions). Thus, affective judgment induced by a disconfirmation of expectations
needs to be studied further and affective states, as we called them, need to be defined directly

from consumers’ perception and verbalization.

In summary, expectations and perceptions can be different and induce a cognitive

dissonance, sensory disconfirmation of expectations, in a food context. This
discrepancy is due to a difference in categorization before and after consumption.

Several affective states can be aroused starting with a surprise event. Thus, we need

further investigation on the relationship between association of concepts and

senso roperties and sensory disconfirmation of expectations through the nature

of affective states induced.
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Chapter 3: Research question
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On the one hand, contemporary theories of cognitive psychology state that cognition is
grounded and embodied highlighting that memory has an impact on perception depending on the
context and the subject. On the other hand, theories in food sciences have not yet focused on the
role of past experiences in the expectations of consumers toward his/her experience of the
product. Our research addresses links between expectations, categorization, perception and

affective judgment in a food consumption context.

Expectations have been studied regarding the effects of the contextual factors and product
information on perception through the assessment of product properties. Less information is
available regarding the relationship with ad-hoc categories retrieved from consumers’ memory
based on contextual information available on the product. Grounded and Embodied Cognition
postulate that memory is integrated to perception and that concepts relate to sensory perception.
In other words, there is much to learn about the relationship between expectations based on
concepts stored in memory and sensory perception. Using theories on ad-hoc categories induces
also taken into account variability between subjects regarding the motivation to consume a
product in a given context. Furthermore, effects of expectations on perception have been studied
through liking scores. However, based on theories regarding cognitive dissonance, it seems that
affective judgment induced by a disconfirmation of expectations cannot be reduced to a liking

score; other criteria could be induced such as affective states.

The objective of the research is to better understand the role of expectations using the
framework of Grounded and Embodied Cognition and ad-hoc categories and to study the
variability of expectations among subjects. In other word this research aims at providing better
understanding on the influence of the context and the motivation to consume the product on the
relationship between concepts, expectations, percepts, i.e sensory perception and affective
judgments (Figure 3). This research aims at using external information to induce various

categorization and thus various cognitive associations, sensory perceptions and affective

judgments.
Contextual
information \
/ Judgments
Concepts |

Figure 3: Theoretical background of research
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From the literature, the research is based on the following statements:

e  Expectations are partly framed from memory and depends on external
information available on the object. They are defined from the association of the
product to an ad-hoc category inferencing cognitive and sensory associations.

e Cognitive associations are defined as the benefits associated to the product. Sensory
associations are defined as sensory perception of the product.

e Concepts are defined as the representation of ad-hoc categories.

e Perception is influenced by expectations, acting as hypothesis on the product.
These associations depends on external information available on the product.

e Affective judgment is induced by cognitive dissonance, i.e here sensory

disconfirmation of expectations perceived by the subject.

The experimental framework of this research is to manipulate contextual information as
packaging information or sensory diversity and motivation to enhance different expectations,
different perceptions and then different affective judgments on the product (Figure 4). The
influence of contextual information is measured on one side on ad-hoc categorization of the
product and on the cognitive and sensory associations with the product. On the other side, these

effects are measured through sensory disconfirmation of expectations on affective judgments.

Sensory
expectations/perceptions
Context S Ad-hoc categories S > Affective judgments
Motivation Cognitive expectations /
associations
e mmmmmmm . e mmmmmmm e .
! Manipulated i : Analyzed i : Measured i : Measured i

Figure 4 : Experimental background of research
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The research is organized in three parts:

1. From cognitive associations induced by external information on packaging to
sensory expectations through ad-hoc categories. We aim at better understanding
the sensory expectations induced by the information available on packaging of
products without tasting through a categorization step. = Chapter 4

2. From sensory perceptions to cognitive associations through individual variability.
We aim at better understanding the cognitive expectations associated to sensory
perceptions of the products. We aim more precisely at better understanding the
categorization of blind tasted products and the variability among subjects induced
by the design of presentation of products. . = Chapter 5

3. Influence of the fit between expectations and perceptions on affective judgments.
We aim at better understanding how the relation between cognitive and sensory
associations influences the sensory disconfirmation of expectations among subjects

and induced affective judgments. = Chapter 6

In chapter 4, the research aims at studying the effect of external information, i.e
information on the packaging on the relation between expectations and perceptions through
categorization process. In other words, we aim at manipulating external information on the
packaging to induce different relationship between cognitive associations and sensory perceptions
through the measure of ad-hoc categories induced. The results will be then analyzed regarding the
theory of Grounded Cognition emphasis that concepts are connected to sensory perception

depending on ad-hoc categories.

In chapter 5, the research aims at exploring the effect of external information, i.e information on
situation of consumption and perceptive environment, on the association between cognitive
expectations and sensory perception through categorization process at an individual level. In other
words, we aim at manipulating information delivered on the situation of consumption and the
design of presentation of the products to induce different cognitive and sensory associations

through the diversity of categorization.

In chapter 6, the research aims at exploring the effect of external information on sensory
disconfirmation of expectations and thus on the measure of affective judgments. External
information is manipulated through a contextualization step, i.e the priming of a situation of

consumption.
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The objective of the research is thus to provide a better understanding of the relation
between cognitive processes, namely expectation, categorization, perception and affective
judgment. This research is made in the context of industrial projects. In other words, by using
applications on business projects with real constrains, we aim at providing insights on the
understanding of these cognitive processes during product assessments in consumer tests, to
better understand results provided by common methodologies of consumer tests using the

framework of theories of cognitive psychology.

In addition, studies aim to provide methodological improvements on consumers’ tests to
integrate expectations in food product design and the inter-individual variability of their

relationship with categorization, perception and affective judgment.
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Chapter 4: From cognitive
associations to sensory
expectations through ad-hoc
categories

-The case of a familiar product range-

Page
55




Introduction

The first step of the research provides better understanding about the relation between
concepts stored in memory through cognitive associations and sensory expectations. In food
sciences, expectations are mainly inferenced by external information such as brand, packaging or
labels and measure through assessment of sensory perception. Knowledge is limited regarding the
understanding of this relationship through the measure of the categorization of a product related
to past experiences, i.e concepts stored in memory. The Perceptual Symbol System states that
concepts are correlated to sensory associations retrieved from a subject’s memory. Context
inferencing ad-hoc categories, is here manipulated through the information provided on the

packaging of the products.

The research objective is to give insights on the relation between cognitive
associations induced by packaging information and sensory expectations in a food

context through ad-hoc categorization (Figure 5).

Sensory
expectations/perceptions
Context  — Ad-hoc categories  —
Motivation Cognitive expectations /
associations
!L Manipulated I ' Analyzed I : Measured i

Figure 5 : Research scheme of Chapter 4

We apply the theory to common questions on consumer test designs, hereby the blind
versus branded question and the question about the translation of cognitive associations with
packaging information on sensory expectations (for example “naturality” related to a given
situation of consumption). This part of the research is using an industrial project aiming at
understand perception of the strawberry fresh dairy market by French consumers and the sensory

perception defining the categories made by consumers.

Three studies are conducted using a familiar product range, i.e. strawberry fresh dairy

products, to understand the relation between cognitive associations induced by packaging
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information and ad-hoc categories on the sensory expectations in a food context. We aim also at
showing that ad-hoc categorization is variable depending on external information and between

subjects.

In food sciences, sensory expectations are assessed before consumption by subjects
without clear relation to the concepts representing a category. Based on theories in Grounded
Cognition, concepts are related to a sensory pattern of properties relating to categories. We aim
at demonstrating that cognitive associations with packaging information induce
sensory expectations. Categorization based on cognitive associations should impact the nature

of sensory expectations toward the product. This question is explored in Study 1A.

Categorization depends on the nature of the information available for the subject and
relates to a situation of consumption as defined by ad-hoc categories. In a food context, the
situation of consumption is partly determined by information provided on the products, hereby
the information carried by the packaging. Furthermore, categorization has been proved to be
variable among subjects. We aim at demonstrating that the relationship between
memory and expectations relates to ad-hoc categories, i.e. it is influenced by
contextual information and is variable among subjects. This question is explored in Study
1B.

1. Study 1A: Cognitive associations induce sensory expectations

1.1. Research question

The objective of the research is to understand the translation of packaging information into
sensory expectations through the ad-hoc categorization. In other words, how the categorization of
a product range without tasting (i.e. based on cognitive associations) induces a different nature of

expectations and, more precisely, different sensory characteristics even before food consumption.

1.2. Methodology

“Manipulated” variable
We ensure having packaging information carrying different cognitive associations: light

labels, satieting labels with fresh cheese, fresh cheese for children, organic label, healthy labels
and daily yoghurts. We ensure also having different usages of consumption (ensuring different ad-

hoc categories) associated with the products.
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Subjects
47 subjects are recruited. They are all above 18 years old and all consume at least one fresh dairy

strawberry product per month. Gender repartition is as follows: 70% of women; 30% male.

Products
Nine flavored products from the French market are selected (Figure 6). The choice of products

is made to ensure as much diversity as possible and is based on the following sensory criteria: the
thickness of the texture; the different strawberry flavors; the presence or absence of pieces of fruit;
the level of sweetness; the creaminess; and the intensity of the aroma. The products chosen with

various sensory profiles are as follows:
*Yoghurts with pieces of fruit: Activia, Recette crémeuse, Les 2 Vaches
* Yoghurt without pieces of fruit: Velouté
» Low-fat products: Activia 0%, Taillefine
» White cheeses: Jockey, Activia Fromage Blanc

« Fresh cheese “Petit Suisse”: Gervais

Figure 6: Photos of the range of strawberry fresh dairy products selected for the study
Protocol
A pre-test is performed on a dozen people to check that the task is not too difficult and that subjects
will be able to make up more than two groups. We also check the number of products is not too

high in order to avoid a saturation effect.

The methodology is based on a free sorting task. Products are presented in a comparative design,
namely all together but in a random order for each subject. Products are presented in their original

packaging and are not tasted by the subjects.
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The subjects are given the following instruction: "In front of you is a range of nine products. Look
at them, touch them. Group together products that you perceive as similar and that are at the
same time different from the others. You are free to make as many groups as you want. The

number of products in group is unlimited”.

The second step is a description of each group by the subjects: “Describe the characteristics of
each group”. The nature of description is free and they can provide as many descriptors common

to all the products of the group as they want.

Statistical analysis
To validate the hypothesis, the results should show that:

e The sensory characteristics are elicited by subjects to describe the overall range of
products without tasting (1);
e For each group of products sensory cognitive associations with it are different from the

other groups (2).

Regarding statement (1), analysis is focused on the different nature of the descriptions given by
subjects. For the overall set of subjects, we group together synonyms and assumed that all the
products for each of the groups are described by commonly used terms. We keep the terms elicited
more than 4 times (10% of the whole set of subjects) (Faye et al., 2004). Two groups of verbatim
are made. The first group is composed of descriptors relating to cognitive associations, namely the
context of consumption or benefits, and visual descriptors; linked to information on the
packaging. The second group is composed of descriptors related to sensory perception, namely
descriptors of flavor or texture. These criteria are not directly available but are induced from
information on the packaging and inferences made by subjects based on what they associate with
this information. Elicitation of sensory description validates the hypothesis as subjects do not taste

the samples.

Regarding statement (2), analysis is provided per group of product on the overall set of subjects.
If results highlight different sensory and cognitive associations, then we can validate statement
(2). The following statistical analyses are applied (Faye et al., 2013). For each subject, a similarity
matrix is calculated. This matrix is a binary matrix product x product where a zero indicates that
the products are not in the same group. The individual matrices are aggregated to give an overall

similarity matrix.
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The overall matrix of similarities is analyzed by a Multi-dimensional Scaling (MDS) (Kruskal,
1964). Configurations are selected for optimal Kruskral’s stress i.e. less than 0.02 (Faye et al.,
2004). The coordinates of the best configuration on MDS dimensions are analyzed by a
Hierarchical Ascending Classification (HAC) with square Euclidian distance and Ward’s method
(Giboreau et al., 2001; Lawless, 1989). The histogram of the level index indicates the index

corresponding to the number of classes that have to be kept (Lebart, 1997).

Regarding the analysis of verbatim, a matrix of descriptors*products is displayed indicating, in
each cell, the frequency of association between one descriptor and one product. A coefficient of
correlation between the coordinates of the products on the selected dimensions and the
association between each verbatim and each product is calculated. Only descriptors with
coefficients of correlation above 0.7 and below -0.7 are kept (Faye et al., 2004). The coordinates
obtained for each verbatim are used as a projection on the mapping with the products. This result
allows a visual representation correlating the cognitive and sensory associations with each
product. A matrix is displayed sensory associations*cognitive associations. Each cell represents
the number of subjects describing one product by the corresponding sensory and cognitive
association. A statistical criterion is defined through analysis of Fisher’s test at 10% on the matrix.

We validate the hypothesis if the p-value is significant.
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1.3. Results

Descriptors are structured in two groups: cognitive and sensory associations (Table 2).

Table 2 : The structure of verbatim in cognitive (concept) and sensory (sensory properties) associations

Frequency of elicitation Sum Mean
Yoghurt 63 7.0
0% fat 48 5.33
‘White cheese 41 4.55
Mixed fruits 37 4.11
Natural 23 2.55
Chimical 17 1.88
E Appealing 16 1.77
L Good for health 14 1.55
Z Not appealing 13 1.44
8 Daily 13 1.44
Activia brand 12 1.33
Children 11 1.22
Large pack 10 1.11
Organic 9 1.0
Desert 9 1.0
Sweetener 9 1.0
Creamy 48 5.33
With pieces 44 4.88
Onctuous 26 2.88
1))
&) Sweet 23 2.55
E Milky 22 2.44
25| Velvet 22 2.44
8 Thick 18 2.0
E Liquid 17 1.88
bS Low sweet 17 1.88
g Fruity 12 1.33
2] Stirred 11 1.22
Z n
(L;J} Light 11 1.22
Fat 11 1.22
Very sweet 10 1.11
Tasteless 10 1.11

Fifteen sensory descriptors are elicited by more than 10% of the subjects. These descriptors
characterize the texture of the product (thick, liquid, stirred), the basic taste (sweetness) and the

flavors (milky, fruity, and tasteless for example).

Thus, the first conclusion is that categorization of products without tasting induces

the elicitation of sensory expectations.

Results provided by the Fisher’s test are significant. In other words, associations between sensory
and cognitive expectations are significantly different. Crossing results from MDS and from HAC,

the configuration provides three groups of products (Figure 7):
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Group 1: Les 2 Vaches, Gervais and Velouté;

Group 2: Recette Crémeuse, Jockey, Activia Fromage Blanc, and Activia;

Group 3: Taillefine and Activia 0%.

Produects' configuration
(Kruskral's stress = 0.032)

* € Stirred
0,6 1 ¥ Liquid

Velouté

Velvet
Gervais , ¢ 1 ¢ Jockey
* * ¢ /¥ Recette Crémeuse
o ¢ c L 4 VeR-' s‘_\‘e_etF
1 reamy ctivia Fromage
g
£ Les 2 Vaches Light Milly Blanc
EI . 0,0 : - Onetupns .
8 -0,6 -0,4 -0,2 . 0 » 02 0,4 0,6 0,3
= Fru]tyti L 4 ’ . ¢ $fat ¢ Sw
a 0,2 - Chimical  Aectivia weet
L3 With pieces ¢ $@hick
0,4 -

N -0,6

Tastelesg Taj_]]‘g
-0,
Activia 0%

1Thiension 1

Figure 7 : Configuration of products without tasting obtained with the MDS and grouped with HAC (circles)

The first group gathers Les 2 Vaches, Gervais and Velouté. The products are characterized by the
contextual descriptor “daily”, by the benefit descriptors “organic” and “natural”, and the sensory
descriptors “light” and “milky”. Regarding group 2, the products are described as “children”,
“desert”, “large pack”, and “white cheese” relating to “very sweet”, “creamy”, “sweet”, “thick”,
“unctuous”, “fat”, and “velvet”. For group 3, Taillefine and Activia 0% are grouped together based

on “good for health”, “sweetener” and “0% fat” related to “tasteless”, and “loo sweet”.

Thus, the second conclusion is that the three groups of products are described
differently in terms of cognitive and sensory characteristics. In other words, even if
subjects had not tasted the products, they were able to associate sensory

expectations based on cognitive associations with the packaging of products.
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1.4. Main conclusions

Based on the results, the following statements are made:

e criteria used to categorize the products are sensory expectations and
cognitive associations with the product;

¢ packaging information is associated with different sensory expectations.

Thus these results show that external information, hereby the packaging, has
an influence on the relation between cognitive associations and sensory

expectations.

These results can be interpreted regarding the perceptual states theory as
cognitive associations inducing ad-hoc categorization of the products and thus

the association with sensory expectations.

1.5. Methodological limits

The results show that cognitive associations induce sensory expectations. These results were
based on the fact that subjects were able to elicit sensory description without tasting the product.
Assessment of products was thus based on two types of information. The first type of information
is provided by the cues on the packaging such as photos. This is thus a potential limitation of the
methodology defined by the fact that these sensory properties were directly induced by
multisensorial perception. Indeed, several studies have shown that sensory aspects of the
packaging have an influence on the perception of the product, i.e. the recipe itself (Becker et al.,
2011; Piqueras-Fiszman and Spence, 2012). Thus, the photos as can be seen on the Velouté, Jockey
or Recette Crémeuse packaging can induce, in some ways, elicitation of sensory description such
as unctuosity or thickness. In a way, the results should have concluded that there was a
multisensorial effect of the packaging on sensory expectations. However, the discrimination of the
samples with differences of association with sensory expectations show that this packaging effect
does not give the entire answer. Indeed, the elicitation of sensory characteristics such as tasteless,
very sweet, milky or velvety are also strongly correlated to the knowledge consumers had regarding
previous consumption of products having the same labels such as lightened products or products
for children. The second type of information is related to what the consumers know about the
products. Firstly, this knowledge is based on previous tasting and determines his/her sensory

expectations (Cardello, 1995). Secondly, this knowledge is based on tasting of other products
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having the same labels (such as lightened products) and on social communication (Steenkamp,
1989). Based on these experiences, consumers have already built strong associations between
Icognitive associations with these external information and sensory expectations (for example a
lightened product is considered tasteless). Thus, even if several sensory aspects of the pack can
directly induce the sensory expectations es of the recipe (photos, format), these results are also
based on existing associations between cognitive expectations formed by labels and brand, and

sensory expectations.

Another limitation of the methodology is due to the description step. Indeed, asking
consumers to describe each group of products is asking for the criteria shared by the members of
the group. In other words, this description step gives access to the properties defining the category.
However, some criteria that are not used to categorize per se the product can also be inferenced
from the category to the product (Barsalou, 1983; Rosch, 1978). Cognitive associations elicited by
the subjects are either information which is directly readable on the packaging or, for some,
induced by existing knowledge as consumers of the product. Descriptors are limited as only
describing criteria used to categorize the product range. However, attributes related to
categorization and expectations are much more varied. Some cognitive associations, e.g. those
relating to the brand, can be transferred to the product itself as a member of the category (Wénke
et al., 1998b). Therefore a methodological step to dig more deeply into cognitive associations with
the category is needed. Qualitative methodologies are often used to understand the emotional
aspects relating to an object or a usage (Anzieu and Chabert, 2004). Some other methodologies
based on memory retrieval can help understand the definition of consumers’ expectations toward

a product.

In this study the set of products was quite large allowing consumers to easily discriminate
samples. However, providing a smaller range with only one precise type of products (lightened
product for example) would induce a more specific categorization of the products. Thus, subjects
without experience of this type of product may have more difficulty associating sensory

expectations spontaneously.

Sensory expectations related to cognitive associations depends on previous experiences with
the product range. Information on the consumer target should be better controlled, more precisely
on the previous experiences they had with the product range. A further step could be to recruit
subject on their previous experiences, i.e the context of consumption they use to associate with

each of the product.
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Another limitation of the methodology is the relation with ad-hoc categories. External
information manipulated in the study was packaging information. So we do not ensure in the study
that product categories were different regarding food contexts of consumption. Thus, a further
study should integrate a step of contextualization. This step ensures that product categories made
in the sorting step are related to the context of consumption, and thus representative of ad-hoc

categories.
To sum-up, the following methodological limits are stated:

e Some elements of the packaging can induce directly sensory
perceptions of the products.

e The description step cannot give access to entire properties inferenced
by the categorization step, and more precisely cognitive associations.

e Further studies needed to be implement on a smaller category of
products.

¢ Improvement on the characterization of consumers is needed to ensure
that the categories of products are related to different situations of
consumption based on their previous experiences.

¢ The context of consumption should be primed at first to ensure getting

access to ad-hoc categories.

1.6. New proposal of study based on insights

Based on the methodological limits of the study and without the constrains of industrial projects
we aim at proposing a new design of study to demonstrate that cognitive associations induce

sensory expectations through ad-hoc categorization.

First improvement is to ensure measuring ad-hoc categories by manipulating directly the context
of consumption. A contextualization of the task as a first step in the design ensures measuring a
sorting of the product integrating the context of consumption. Thus, we ensure measuring

different ad-hoc categories of the product range.

Second improvement is related to the packaging bias. We need to provide a detailed list of
cognitive associations not directly induced by some of the packaging elements. Thus, the free

description of each group should be then completed by a list of cognitive associations. This step
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ensures that differences between groups of products are made based on the same proposal of

cognitive associations and thus avoid partly the bias of some packaging elements.

The objective is to ensure having different categories of products with different cognitive

associations. We use the same product range. Thus, the methodology is the following:

e First step: Sorting task of the products based on different contexts of consumption, i.e
consumers is asked to make the product sorting depending on the situation of
consumption associated.

e Second step: a check-all-that-apply on cognitive associations is proposed. Consumers have
to associate with each group of products one cognitive expectation upon a list of proposed
words. This list being established from a upon qualitative step (same consumer target as
the quantitative step)

e Third step: free description of each group of products to validate if consumers elicit

spontaneously sensory expectations.

Results should show that between each group of products cognitive and sensory associations
differ. A final questionnaire on their usages with fresh strawberry yoghurt is provided to be able

to better characterize the panel of subjects.

2. Study 1B: Expectations are framed by ad-hoc categories depending on
contexts and subjects

2.1. Research question and hypothesis

The objective of the research is to show the effect of external information, i.e
provided by the packaging on the ad-hoc categorization of a product range. More
precisely, the ad-hoc categories are variable among information available for the subject and

consumers.

Regarding the context of presentation, the objective is to compare a categorization on a branded
without tasting and on a blinded with tasting product space. Regarding the subjects’ variability,
the objective is to show that for a familiar range of products, categorization is different between

subjects’.

5 This step is available in the appendix 1
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2.2. Methodology

“Manipulated” variable

The variability of external information is provided by two different nature of information: a blind
and a branded without tasting designs. The study aims at testing these two conditions of
information on the categorization of a product space through a sorting task. Two levels of
information available on the product for the subjects are proposed. We define the condition as the
nature of information available on the products. The first condition is based only on sensory
perception through the tasting of samples in blind conditions, called “percept condition”. The
second condition is based only on the information provided by the packaging, i.e cognitive

associations without tasting, called “concept condition”.

Subjects
47 consumers of strawberry dairy products are recruited. These subjects consume at least one

fresh, strawberry dairy product per month and are therefore familiar with these products.

Products
Nine trade products have been selected and pre-tested to ensure the saturation level and the

difficulty of the task. These products do not belong to the same brand. They differ in terms of
sensory attributes (texture, color, presence/absence of pieces of fruit, and aromas) but also in

terms of cognitive associations with the products through labels (lightened products, brand, etc.).

These products are the same as for study 1A.

Condition
Two conditions are tested:

e a “percept condition”: in blind, anonymous and standardized, with tasting. The products
are served in transparent glasses of 4 ml capacity encoded with a three-digit code;
e a “concept condition”: branded, with all information available on the packaging, without

tasting encoded with a three-digit code.

Protocol
The subjects have first to sort products into perceived similarities. Instructions are the same as for

study 1A. Products sorted together are perceived as similar and at the same time different from
the products in other groups. Once the subjects have formed the groups, they have to describe each
group. The tasks for the two conditions are carried out on the same day. To avoid subjects

recognizing the products in different sessions, the tasks are carried out in the following order: first
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in percept conditions and then sorting in concept conditions, with a pause of several minutes
between the two.

Statistical analysis
To validate the hypothesis of the variability of ad-hoc categorization, results should show that the

categorization induced by two levels of information should be different. Analysis is run on data
exclusively from the sorting task. We follow the same procedure as for study 1A. The two obtained
configurations are compared using the Adjusted RV coefficient (El Ghaziri and Qannari, 2015;
Escoufier, 1973; Faye et al., 2004) as the number of subjects is low. For an Adjusted RV coefficient
above 0.7 we can conclude a similarity of configurations exists. Analysis is run with XLStat 2014.
A second criterion is the nature of associations between products. We check that between

conditions, associations between products are not the same.

2.3. Results

Comparing the two configurations, the Adjusted RV coefficient does not allow finding a
similarity (ARV = 0.312). Regarding the configuration of the products in percept condition
(k=0.014), three groups are formed. Differentiation is made between a highly textured product,
Gervais, and low textured products, Velouté and Les 2 Vaches. A larger group is formed grouping
together all the products left in the range (Taillefine, Activia, Recette Crémeuse, Activia 0%, Activia

Fromage Blanc, and Jockey). These products all contain fruit pieces (Figure 8).
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Figure 8: Configuration obtained with MDS in “percept” condition
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The configuration obtained under the concept condition shows a different categorization of the
product range (Figure 9). Five different groups are provided by HAC. Low-fat products are
grouped together (Taillefine and Activia 0%) and differentiated from fresh cheese products such
as Jockey and Activia fromage blanc. Gervais is categorized apart from the others as is Les 2

vaches. The last cluster is Activia, Recette Crémeuse and Velouté.

Concept configuration
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Figure 9 : Configuration obtained with MDS in concept condition

Thus, the common feature between configurations is the discrimination of Gervais in one
separated group. Samples grouped together are not the same under percept and concept
conditions. For example, Velouté is grouped with Les 2 Vaches in percept conditions and with
Activia and Recette Crémeuse in concept conditions. Discrimination between samples is higher in

concept conditions than in percept conditions.

In addition, a comparison of the words used by subjects also show a difference between the
categorization criteria. The concept condition gives access to descriptive criteria readable on the

packaging (“125g”,

the product ("to lose weight", “good for health”), to sensory characteristics ("thick", "presence of

0%”), but also to broader criteria relating both to the benefits associated with

n AL}

pieces of strawberry") or consumption contexts ("for women", "to taste"). Under the percept

% &«

condition the subjects used exclusively various sensory descriptors (“creamy”, “thick”, “with pieces

"non "o

of fruit", "sweet", "fruity", 'pink").

Thus, the results show a difference in categorization of the range between the two

conditions.
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2.4. Main results

The study provides several conclusions:

e The same range of product is categorized differently among condition of
information;
¢ the same range of products is categorized differently among subjects (study

in the Appendix).

Regarding theoretical background, ad-hoc categorization is a cognitive process variable among
subjects (related to different characteristics as familiarity for example) and depending on the
context. Thus, food categorization is depending on subjects but also on the nature of the
information available to the subject. Sensory perception depends on the ad-hoc category

inferenced by the nature of information available on the product.

2.5. Methodological limits

The results showed differences among the level of information given to the consumers. This is
close to studies usually conducted to understand the influences of context on expectations by
providing different types of information (Caporale et al., 2006; Siret and Issanchou, 2000). If
context of consumption widely used is that of manipulating environmental factors, such as time,
place, etc. by integrating ad-hoc theories in the research, it can provide another way of thinking.
Indeed, with the same level of information, consumers provide different ways of categorizing the
same product space. This suggests that the criteria used to sort the products are different. Then,
the importance given by the individual subjects to each of the sensory characteristics is not the
same. This can then be related to the motivational aspect. If motivation is different among people,
then criteria used to categorize product space should be different whenever the nature of the cues
provided. This output highlights the fact that much discussion is provided around the effect of
context, and semi-ecological factors needed to be presented to reproduce real-life conditions, but
little attention has been given to the motivational aspect. So one criticism is the lack of
contextualization regarding motivation. We have no clue regarding why subjects have sort the
products in this way. Thus, one improvement could be to provide, prior to presenting the products
(whatever the condition) a contextualization task regarding not only the context of consumption,

but also the motivation.
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Another limitation of the study relates also to the definition of ad-hoc category. The study
provides understanding on the comparison between two different contexts, hereby branded and
blinded designs. However, the context of consumption defining ad-hoc category is not used per se
here but retrieved spontaneously through cognitive associations after the sorting task. Thus, we
need further research to demonstrate that ad-hoc categories are variable among contexts. In other
words, the context of consumption is a condition that should vary in order to induce different ad-

hoc categorization of the products.

Main studies of expectations in food sciences compared assessment of product perception in
three different conditions: branded without tasting, branded with tasting and blinded. In this
study, the second condition was not integrated to the study. Thus, the difference of configurations
obtained between the two conditions “concept” and “percept” is not only due to the influence of
the packaging but also to the tasting of the samples. The second condition is thus needed if we

want to conclude on the effect of packaging information on the categorization of products.

Regarding variability of associations between cognitive and sensory expectations, the study
needs an additional step of verbalization to be able to make the link with the variability of
categorization. This step of verbalization should help to better understand the variability of
cognitive associations and sensory expectations induce by two different contexts depending on the

product categorization.

As we would expect, consumers categorize the product range in different ways. This is aligned
with previous results provided by Faye et al (Faye et al., 2013). Perception is impacted by many
factors and we cannot take them all into account. Thus, clustering on perception allows to get
direct access to the structures in the memory retrieved during perception and to understand the
association between each category and sensory and non-sensory associated. One factor that could
contribute to this variability is the relation with familiarity. The entire product range is familiar to
consumers because at some point or other they would have had prior exposure to them (previous
tastings, social information, publicity, purchase contexts) (Grunert, 2002). However, familiarity
should be related to the goal used to categorize samples. This information has not be provided by
the study, but other studies have shown the impact of expertise on categorization task (Medin et
al., 1997). Therefore, clustering the subjects’ categorization allows firstly access to a segment of
subjects having the same criteria of categorization, and secondly having the same sensory
properties answering to the motivation to consume the product. Further investigation is needed
to understand differences of perception by looking at different levels of familiarity in food

consumption.
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To sum-up, the following methodological limits are stated:

e Contextualization should integrate motivational aspect of food
consumption related to the definition of ad-hoc category

e Another study is needed to demonstrate the variability of ad-hoc
categorization by priming on different contexts of consumption

¢ Condition branded with tasting is missing to the study to be conclusive
on the impact of packaging information on the product categorization

e A step of verbalization should be integrated to better understand the
relationship between variability of categorization and variability of
cognitive and sensory associations

e Another investigation is needed to understand relation between
familiarity of consumers toward the overall product experience and

their perception.

2.5.1. New proposal of study based on insights

Based on the insights provided by the study, two proposals of study can be made.

The first one is focused on the variability of ad-hoc categorization depending on the context. As
previously discussed, the study cannot demonstrate the variability of ad-hoc categorization
because we did not define the context of consumption as a controlled condition. The objective of
the proposal is to show that ad-hoc categorization and thus cognitive and sensory associations
with the product are variable among contexts. The context is a situation of consumption defining
the ad-hoc category. The following methodology is proposed: compare two conditions of ad-hoc

categorization of the same product range.

e First step: contextualization of one situation of consumption (two contexts of consumption
should be chosen: “a desert at home”, “a snack in the mid-afternoon to feel s” for
examples).

e Second step: sorting task of the products among perceived similarities according to the
context

e Third step: free description of each group of products.
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Results should show that the grouping of products differ among conditions and that the

description associated to each product differ among conditions.

The second proposal is focused on the context defined as the nature of information taken into by
the subject in its perceptive process. More precisely, it aims at demonstrating that cognitive
associations with packaging information influence the sensory perception through a variability of
ad-hoc categorization. As discussed previously the condition branded with tasting is missing to
demonstrate the influence of the packaging information on product perception. The following
methodology is proposed on the same product range in three conditions; i.e blinded with tasting,
branded with and without tasting. The design of the study follows two steps: sorting task on the

products then free description.

Results should show that the grouping of products and the description per product differ among
conditions. These results should bring also better understanding on the differences of associations

regarding expectations and then regarding perception.

In both studies, a final step of characterization of consumers on their familiarity with the situation
of consumption and the product range should be made. A final clusterisation based on their

familiarity would be made to show an inter-individual variability of categorization.

3. Discussion

Expectations are framed by associations between concepts and sensory expectations. These
associations are related to criteria structuring categories, but also inferenced by these categories.
In the framework of Grounded Cognition, expectations relate to ad-hoc categories, i.e. the
categories of a product induced by a situation of consumption. These results are aligned with
previous research made on the impact of context of consumption on the perception of food
products (Boutrolle and Delarue, 2009; Piqueras-Fiszman and Jaeger, 2014; Rozin and Tuorila,
1993b). Considering that the expectations and perceptions of a product are influenced by ad-hoc
categorization, then the context is a determinant factor to take into account in food products tests.
However, ad-hoc categories are not only determined by the context, but also by a specific goal that
the subject wants to achieve (Barsalou, 1983). In a food context, motivation to consume the
product is thus as important as the context in which the product is consumed. This motivation is
related to specific cognitive associations. In the framework of Grounded Cognition, concepts

representing ad-hoc categories are retrieved through a particular sensory pattern of information
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(Barsalou, 1999). Thus, defining expectations, (i.e. associations between concepts and the sensory
perceptions of the product) needs to be contextualized through two variables: the context of
consumption (i.e. the environment) and the motivation, (i.e. the reason to consume the product).
Few studies have focused their interest on studying expectations by providing a clear motivation
with the context of consumption. Most of them are made through the delivery of precise
information prior to food consumption, such as the origin (Caporale et al., 2006), the process of
manufacturing (Cardello, 2003) or the packaging (Ares and Deliza, 2010) to give a few examples.
This information is assessed as a possible motivation to consume the product, thus to categorize
it. However, this is also dependent on the implication of the subject to the specific motivation, and
can be translated into different possible associations between the concept and sensory
perceptions. The situation of consumption is thus important to better understand expectations
toward a product. Indeed, the same product can be assessed differently depending on the situation
of consumption. Subjects will not focus their attention on the same product properties translating

the need they want to fill by consuming the product.

Contextualizing a situation of consumption is also related to the familiarity of the product
range. Indeed, a familiar product infers a frequent usage by the subject with strong associations
in his memory based on previous experiences. Thus, information provided additionally about the
product should have a lower weighting than the common usage of the product. This influence of
the context on associations between concepts and sensory perceptions is related to the nature of
the products (Puumalainen et al., 2002; Winke et al., 1998b) and the concept conveyed through
the motivation to consume the product (Barsalou, 1982). Further studies should focus more on

motivation as a key factor of contextualization to understand food expectations and perceptions.

Main conclusions of this chapter are:

e Cognitive associations convey by packaging information induce sensory
expectations.
¢ Expectations are formed from “ad-hoc” categories, i.e. induced by a situation

of consumption, and vary among subjects.

The next step of the research focuses on the study of the relation between expectations and
perception through ad-hoc categories. We aimed at studying the reverse link between sensory

perceptions and cognitive expectations through ad-hoc categories.
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Chapter 5: From sensory
perceptions to cognitive
expectations:; variability among
subjects

-The case of a non-familiar product
range-
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Introduction

This second part of the research is focused on the expectations and their relation with
categorization and perception. More precisely, by using theories of Grounded Cognition in Food
Sciences, we aim at better defining the relation between sensory perceptions and the concepts

underlying expectations and perception in a food context through cognitive expectations

In Chapter 4, we demonstrated that the cognitive associations with a product carried by the
packaging information as brand, or labels induce sensory expectations, depending not only on the
category to which the product is identified as a member, but also on the subjects diversity. In other
words, external information carried by the packaging allows the sensory expectations to be

retrieved through ad-hoc categorization shaped by cognitive associations.

This chapter aims at better understanding how the context influences the cognitive
expectations through ad-hoc categorization of the product based on sensory perceptions.

Moreover, we aim at studying individual variability of this relationship (Figure 10).

| Sensory perceptions |

Context _— Ad-hoc categories | —_— — -
Motivation | Cognitive expectations |
P . P .
: Manipulated [ ' Analyzed ! : Measured i

Figure 10: Research Scheme of Chapter 5

We apply theoretical models to consumer test designs commonly used to understand
perception of consumers. On the more, the inter-individual effect is also applied to better

understand the impact of an overall analysis on the understanding of the consumers’ perception.

This part of the research is applied on an industrial project aiming at launching a new cold tea
based on water under the brand Zywiec Zdroj in Poland. The objective of the study is providing
first insights on the sensory perceptions and cognitive associations with a product fitting with the
brand.

Two research questions are defined to understand the variability of associations between

sensory perceptions and cognitive expectations among subjects.
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In Grounded Cognition concepts are shaped by sensory perceptions. In Food Sciences
expectations are mainly studied through sensory expectations. There is no clear evidence showing
the impact of sensory perceptions on cognitive expectations related to ad-hoc categories. We aim
at studying the impact of the sensory perceptions of the subject on cognitive expectations
associated with them. The question is to understand the relation between the sensory
perceptions and the cognitive expectations in two common tasks of consumer test.

This question is explored in Study 2A.

Product properties are criteria shaping ad-hoc categories in a food context. Categorization is
variable between subjects. Furthermore the motivation and the context define ad-hoc categories.
Thus, the relation between sensory perceptions and cognitive expectations should also vary among
subjects. We aim at studying the variability of this relationship between subjects. The question
is to study the influence of the diversity of sensory perception between subjects on

the diversity of cognitive expectations. This question is explored in Study 2B.

1. Study 2A: influence of sensory perceptions on cognitive expectations

1.1. Research question

The research aims at studying the influence of the sensory diversity, i.e variability of
elements next to the target product (Yeh and Barsalou, 2006) on cognitive associations with the
product. It aims more precisely at comparing two tasks used in consumer tests inducing two

different sensory contexts around the product.

1.2. Methodology

"Manipulated” variable
Variability of sensory elements is induced through two methodologies. Indeed, for the

same product range, we aim at focusing the attention of the subjects on different sensory
characteristics of the product. Two protocols of assessment are used to induce a variety of sensory
information: in monadic the product is presented alone, and in comparative condition, the
products are presented together. Based on previous studies, results showed that the sorting task
focuses the attention of the subject on the shared product properties of the product range, while
the monadic condition emphasizes the sensory characteristics specific to the product (Bech-

Larsen and Nielsen, 1999; Breivik and Supphellen, 2003; Dubois, 2009). Thus, by modifying the
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task and the condition of presentation, the sensory information available for the subject for the

same product is different.

Products

both conditions (Figure 11).
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Figure 11: Cold tea drinks product presented for tasting

The product range is differentiated on the main sensory properties: the aroma from tea

(green, black, rooibos, and white), the fruit aromatization (pear,

strawberry), and the level of perceived sweetness.

lemon, white grape, and

All the products are tasted in blind conditions and in transparent glasses of 12ml.

Procedure

Two different methodologies of assessment are tested reflecting the two conditions of contexts.

The “comparative condition” is based on a free sorting task. Five steps are followed by the

consumers (Figure 12).

6 The qualitative pre-study is developed in Appendix 2
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Figure 12: Methodology for the comparative condition

e Contextualization for “cold tea drinks” and the brand “Zywiec Zdroj”. First, consumers are

asked to provide a full description of an imagined experience of drinking a cold tea: “Think
about a cold drink. Imagine a drink based on water. You can add tea and the flavor you
want. It is a cold tea drink. Clearly imagine you are experiencing this occasion. Now
describe it in detail”. The writing procedure, which ensures the involvement of subjects,
provides details relating to the context (moment, location, social context, and atmosphere),
sensations, and feelings. The aim of the task is to activate conceptual and sensory
knowledge relating to “cold tea drink” products. In the second step, the logo of the brand
Zywiec Zdroj is presented to consumers with the following instruction: “What does it
conjure up for you? Please use the 5 first words coming to your mind”. The aim is to
activate the conceptual and sensory knowledge relating to the brand. At the end of this
step, subjects are put into the context of experiencing cold tea based on Zywiec Zdroj water.

e Sorting task on the product range. Subjects are asked to group the products: “group them

according to which aspects are the same and at the same time different from the products
in other groups. You can make a minimum of 2 groups of products and a maximum of
10”. Subjects are not asked to explain the way they have made the groups, avoiding
rationalizing their choice of sorting.

e Free description. Consumers describe each group of products, i.e. the criteria used to

categorize the product range: “Please state the common aspects of the products in each
group”.
e Selection of a reference. For each group, subjects are asked to select the product which

represents the best of the group: “For each group, choose one sample that is for you the

best example of the whole group”.
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e Linking with boards. Six boards of conceptual expectations are presented in a random
order at the same time to the consumers. Each board is printed in color on an A4 sheet of
paper. For each group of products, subjects choose the board that, in their opinion, best
fits the product; or none, if no board matches: “Now, look at all the boards in front of you.
For each group of products select the board that is the best fit. Indicate the number of the
board for each group. If none of the boards fit with the groups then indicate zero”.

The “monadic condition” is based on a monadic methodology: “one by one” assessment of

samples. Three steps are followed by consumers (Figure 13):

Per product

1.

Contextualization on 2. 3.
"cold tea" and "Zywiec Free description Linking with boards
Zdroj"

Figure 13: Methodology for the monadic condition

e The contextualization step is similar to the one for the comparative condition.

o Free description: consumers taste and assess the products one by one. Consumers describe

each product: “Look, smell and taste the sample. Then write down all that is important in
this sample for you”.
e Linking with boards: the same instructions are given to consumers as for the comparisons,

but related to one product at a time.

In monadic conditions, a five minute-break for the consumption of a cracker to neutralize any

lasting aroma in mouth, is imposed between products.
The questionnaires were back translated in polish language.

Boards of cognitivel expectations
Six boards depicting the expectations relating to six situations of consumption are built

from collages which were made during the pre-study” by consumers (Figure 14).

7 The pre-study is in Appendix 2
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My moment

Figure 14:Boards of cognitive expectations defined by the consumers through collages

e “On the go”: this is an impulsive situation where the subject is walking in the street, and
gets thirsty.

e “Exotic”: this context is during the summer, or holidays, when the subject wants to relax.

e “Energy”: this situation where the subject is going out with friends to a party or a barbecue,
for example. The subject drinks the product to get some energy.

e “Physical activities”: the motivation is hydration and to replenish in minerals after physical

activity.
e “Family”: the context of consumption is during a meal with t family and the children
present so there is the motivation to drink a healthy and natural product.

e “My moment”: this situation is to have a moment alone to relax, for example after work.

Subjects
For each condition, 110 subjects are recruited. The subjects are Polish people from two

cities: Warsaw and Poznan. There is a 50/50% division of gender and age (age is grouped into
groups: 20-35 years old and 36-56 years old). The same profile of consumers is kept for both

conditions:

e For the brand: subjects have to be consumers of the brand Zywiec Zdroj (a brand of Polish
water).
e For the “cold tea” category: subjects have to be non rejectors of tea, cold drinks and

flavored waters.
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Statistical analysis
To confirm that a difference of perceptions induces a difference of associated cognitive

expectations, the study aims at validating the following:

¢ Between the two conditions of presentation, product properties, i.e sensory
perceptions are different (1)
¢ Between the two conditions of presentation, associations with cognitive

expectations are different (2)

Regarding the first statement (1), a two-step validation is needed. Firstly, it aims at comparing the
description at the level of the product range based on the similarity of the description between

products (1.1). Secondly, it aims at comparing the description per product between conditions

(1.2).

e (1.1) The overall assessment of the product range should highlight a difference of
associations between products based on the descriptors elicited for each condition. In
other words, configurations of products between the two conditions should be different
regarding Adjusted RV coefficient.

Data from sorting is organized in an individual matrix of dissimilarities. The matrix for

each subject is a product x product matrix; with o when the two products are in the same
group and 1 when they are not. The aggregated matrix of dissimilarities is analyzed by a
Multidimensional Scaling (MDS) (Faye et al., 2004; Kruskal, 1964). Coordinates of the best
configuration are then analyzed by a Hierarchical Ascendant Classification (HAC).
Selected configurations are selected for optimal Kruskral’s stress i.e. less than 0.02 (Faye
etal., 2004).

Data from a monadic assessment is analyzed through frequencies of use. For each

descriptor, the frequency of use is defined by the number of subjects using the term to
describe the products (Ares and Jaeger, 2013). For each subject a matrix product *
descriptor is obtained with 1 if the product is associated with the descriptor and 1 if not.
The configuration of products is obtained with a Multiple Factor Analysis (MFA) run on
the overall set of individual matrices.

A comparison of configurations is made with the calculation of an Adjusted RV coefficient

between monadic and sorting conditions (Escoufier, 1973). Good agreement between

configurations is considered for a RV coefficient above 0.7 (Faye et al., 2004).
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Another step of the validation is to assess the differences regarding the description between
conditions based on two criteria: the number and nature of properties elicited by subjects.
Distribution of the number of descriptors elicited by the whole panel is calculated for both
conditions.

Descriptors are sorted in 5 groups: visual (visual characteristics such as color or

transparency), flavors (basic tastes such as sweetness or bitterness, aromas and odor as it

is not possible to dissociate flavors from odors by the retronasal process), hedonic

(evaluative judgment), perceived benefits (benefit or context), and finally, drink identified

(identification of a food taxonomic category). A chi-square analysis is run for each group

of descriptors elicited on the whole range of products by all the consumers between the two

conditions (Ares and Deliza, 2010).

e (1.2) The assessment per product should highlight the differences of product properties
elicited between conditions. For each product, descriptors elicited by more than 10% of the
set of subjects are kept (Ares and Deliza, 2010). Then data from the monadic condition is
standardized in order to compare the two sets of data (comparative and monadic) on
percentages. A Chi-square analyses is run for each product and each attribute between the
two conditions (Ares et al., 2010). The frequency of elicitation of the sensory descriptors
should be significantly different at 5% between conditions for each product. The analysis
is then focused on the products owning the themes “visual” and “flavors” referring to
sensory perception. To validate the hypothesis (1) these product properties should be
different between the two conditions. Significant differences are classified in four cases.

e Case 1: descriptors with a significantly higher frequency of elicitation in comparative
conditions than in monadic conditions (used more to describe the product in
comparative conditions, but used also in monadic conditions).

e Case 2: descriptors with a significantly higher elicitation in monadic conditions than in
comparative conditions (used more to describe the product in monadic conditions, but
used also in comparative conditions).

e Case 3: descriptors only elicited in comparative conditions.

e Case 4: descriptors only elicited in monadic conditions.

Regarding the second statement (2), the following criteria are needed to validate the hypothesis:
(between conditions; each product; and the board(s)): if a board is chosen more in one condition,
it should differ from the other condition. An analysis is conducted for each product. A matrix of
conditions*board is displayed with each cell providing the number of subjects associating with

each condition on the board with the product. A chi-square analysis is run on the matrix at 5% to
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compare distribution of boards between conditions for each product. Then for each product the
significance level Ps (1) is used to determine the boards that are more elicited for each product and
each condition. The significance level is the minimum value that the frequency should equal in
order to be significantly more elicited than if it was chosen by chance at a 5% risk (Pineau et al.,

2009).

Ps = PO + 1.645 /@ (1)

PO is the chance level equal to 1/p with p being the number of variables.
n is the number of subjects

This confidence level is recommended for np(1 — p) > 5 with p the probability of success (Rosner,
2011). Here the probability of success is PO = 1/7 = 0.14 (six boards or no association).Thus the
minimum number of observations should be n= 5/ (0.14 x (1-0.14)) = 41. Then considering that

we have 114 subjects we can use the Ps as a criterion of decision.

0.14(1-0.14)
114

Ps =0.14 + 1.645 = 0.2. Thus the significance level is considered at 20%.

Graphical representation of the distribution of boards for each product and each condition is

displayed with standardized frequencies (obtained on 100% basis).

Hypothesis is validated if boards which frequencies of use are above the significance level differ

between conditions for the same product.

1.3. Results

Differences of sensory perceptions between conditions
First of all, looking at the two mappings obtained on the basis of product range perception

(Figure 15), configurations are different. The Adjusted RV coefficient calculated between the
dimensions of configuration of each condition is equal to 0.428 concluding a dissimilarity between
the mappings. The difference observed between the mappings is the first evidence to point to a

difference of categorization between the two conditions.

By looking deeper into the results obtained with the HAC for the two conditions, and by
looking at the mappings, some products that are quite close in regards to the sensory

characteristics remaining together whatever the conditions: WP31 and WP1, P31 and P21, Nestea
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and Little Miracles. However, products that are quite heterogeneous to the whole range, such as
Volvic Mint Tea or Honest Tea, are much more differentiated from the full range in monadic

conditions.

Furthermore, by looking at the positioning of each product in the two conditions, following

results are provided:

e Seven products are associated with the same products whatever the condition: Nestea,
Little Miracles, Tymbark, P31, P21, WP31 and WP1.

e Three products are grouped together in comparative conditions, but stand alone in
monadic conditions: Honest Tea, Volvic Mint Tea and Elisabethen Quelle Lime.

e One product is associated with different products in comparative and monadic conditions:
Elisabethen Quelle Rooibos.

Thus, configurations of products are not similar and four products have different positioning
between configurations.
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Figure 15: Mappings representing products configuration and dendograms based on HAC

Monadic condition: mapping based on an AFC on individual matrices of products*descriptors

Comparative condition: mapping based on an MDS on individual sorting matrices product*product

The number of descriptors elicited in the comparative condition is lower than in the monadic
condition (Figure 16). These results show that comparative presentation induces a restriction of

the properties taken into account to describe the product range. In the monadic presentation,

description is more spontaneous and numerous.
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Figure 16: Repartition of the number of descriptors between the two conditions

Regarding the nature of descriptors elicited in both conditions (Figure 17), more descriptors relate
to hedonism or benefits are used in the monadic condition to describe the products. Properties
used to categorize the samples in the comparative condition are mostly sensory-driven, i.e. visual
or related to taste or flavor, whereas in monadic, properties relate to the five different type of

properties.
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For standardized data, the frequency of words describing flavor is significantly higher than for
monadic conditions (Figure 18). On the other hand, the frequency of elicitation of descriptors

relating to hedonic themes is significantly higher for monadic conditions than for comparative

conditions.
Themes of description
70 *
|—| B Monadic
60
| Sorting
50
s
B0
2 *
v
5 30
®
20
B EE Eu BN =
Visual Flavor Hedonic Benefit Drink
perceived product

Figure 18: Percentages of elicitation for each thematic descriptor for standardized data

* = significant differences calculated with a chi-square analysis for a p-value < 0.005

Thus, the number and nature of descriptors elicited by subjects for the whole product set are

different between conditions.

The first conclusions for the overall assessment of description show that:

e Configurations of products and associations between products based on
description differ according to the conditions.
e The nature and number of descriptors elicited for the whole set of

products differs according to the conditions

The second step of the analysis is focused on each product. Analyses of Nestea, Little Miracles,
Honest Tea and Volvic Mint Tea are presented as examples. For a detailed analysis provided

on other products of the set, refer to the Appendices

Nestea and Little Miracles are grouped together in the comparative condition and differentiate
from the other products in the set. They are described as: “very sweet”, “fruity”, and “strong”.
The same descriptors are used to describe the two products. In monadic conditions, commonly
used elicited descriptors are “fruity” and “good flavor”. Different descriptors are highly elicited

among the two products. Nestea is mainly described as: “based on tea”, “tea”, “golden color”

and “refreshing taste” Little Miracles is mainly described as: “cloudy” (Table 3).
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Table 3: Frequencies of elicitation of descriptors for the two conditions for Nestea and Little Miracle products
(superior to 10% of the set)

Nestea Compa.rfltive Mon?(.ﬁc Little Miracles Compa.rfltive Monfu.lic

condition condition condition condition
Very sweet 37 23 Cloudy 4 62
Fruity 20 56 Colored 13 0
Strong 18 16 Other colour 4 13
Tea 15 43 Fruity 27 8o
Colored 13 0 Strong 18 12
Other flavour 11 0 Mild 1 13
Based on tea 11 46 Slightly sweet 3 22
Good flavour 0 54 Very sweet 39 24
Golden color 0 39 Tea 5 12
Refreshing taste 0 34 Too sweet 3 16
Nice colour 0 31 Good flavour 7 60
Nice smell 0 20 Nice smell 1 30
Too sweet 0 14 Nice colour 1 28
Slightly sweet 0 13] Refreshing taste 7 25
Dark 0 12] Flavoured drinks 3 15
Transparency 0 12|  Other product 0 12

For Nestea, regarding the four cases of analysis of verbatim, the results show six significant

differences among the two conditions (Figure 19):

» &« K

e Case 1: “strong”, “other flavor”, “very sweet”
e Case 2: “transparency”
e Case 3: “colored”

e C(Case 4: “golden color”

For Little Miracles, five significant differences can be seen among the two conditions:

»

e C(Case 1: “strong”, “very sweet”
e Case 2: “cloudy”, “mild”

e Case 3: “colored”
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Nestea

Little Miracles

25
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15
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Cloudy Colored Strong  Mild Very Good Nicesmell Nice Other
sweet  flavour colour product

Figure 19: Frequency of elicitation on standardized data for the two conditions for Little Miracles and Nestea

e = significant differences with a chi-square analysis at 5%

Thus, for the comparative condition, the sensory description for both products are the “strong”
intensity of aroma and the intensity of sweetness, whereas for the monadic condition, it relates
to visual aspects such as the color: “golden color” and “transparency” for Nestea and “cloudy”

for Little Miracles.

Furthermore, for monadic conditions, descriptors relating to evaluative judgment such as
“nice” and “good” are more frequently elicited. For the comparative condition, descriptors are
used with adverbial forms, or with adjectives positioning the product in a scale for a given

attribute: “very sweet”, “dark”, “and strong”.

For the comparative condition for Honest Tea and Volvic Mint Tea, there is no high consensual
elicitation of a particular descriptor (maximum frequency is 18 for Honest Tea and 14 for
Volvic) (Table 4). For the monadic condition, frequencies are higher for “cloudy” for Honest
Tea (120) and for “minty” for Volvic (72). This result can be explained by the fact that these
products are clearly differentiated from the product range because of specific aromatization

(honey aroma and mint aroma).
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Table 4: Frequencies of elicitation of descriptors for the two conditions for Honest Tea and Volvic Mint Tea
products (superior to 10% of the set)

. . Volvic Mint Tea Comparative Monadic

Honest Tea C‘;?Iﬁ;‘ilt';:;ve cl\:)lz:il?t(ii(l)fl . condition condition
olored 11 0
Cloudy 6 120 Golden color 0 22
Colored 15 o Fruity 9 12
Golden color 0 16 Minty 13 72
Unpleasant smell 3 14 Not very intense 5 20
Sl 7 16 Other aftertaste 5 13
Fruity u 33 Other flavour 14 2

No smell or aroma 0 21 -

Not sweet ) o Slightly sweet 6 21
Not very intense 8 22 Very sweet 11 3
Slightly sweet 12 14 Bad product 0 11
Tart 11 7 Good flavour 5 37
den 12 19 Nice smell 1 23
Ur;gga;::;lf:tlor 3 ?:53 Nice colour 2 27
Good flavour 3 24 Bad tz}ste 14 26
Bad taste 18 41 Chemical 5 16
Based on tea 12 17 Refreshing taste 12 30
Flavoured drinks 3 15 Flavoured drinks 4 14

Regarding the analysis for each product between conditions, significant differences are
highlighted (Figure 20).

Honest Tea
pLg—

20 4

15 +

Volvic Mint Tea

Colored Golden Minty Other Very Bad Good Nice Nice
color flavour sweet product flavour smell colour

Figure 20: The frequency of elicitation on standardized data for the two conditions for Honest Tea and Volvic
Mint Tea

e = significant differences with a chi-square analysis at 5%
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Regarding Honest Tea, six significant differences can be elicited for sensory properties:

e C(Case 1: “slightly sweet”, “tart”,
e C(Case 2: “cloudy”
e Case 3: “colored”

b3

e Case 4: “golden color”, “no smell or aroma”

Regarding Volvic Mint Tea, five significant differences can be elicited:

»”

e Case 1: “other flavor”, “very sweet”
e Case 2: “Minty”
e Case 3: “colored”

e Case 4: “golden color”

”» &«

For comparative conditions, “strong”, “very”, “slightly” show that products are positioned on a
scale for each attribute. For monadic condition, subjects elicited more hedonic descriptors
(“good”, “nice”). The specificities of the product are also more frequently elicited: “minty”,
“cloudy” than for the comparative condition. For the comparative condition, descriptors that

are more frequently elicited are shared by the whole set of products.

For the overall range of products, descriptors are summed-up in Table 58. For all the samples,
the descriptors used in Cases 1 and 3 are different from the descriptors used in Cases 2 and 4.
Thus, the description used by consumers for the same product for both conditions is different.

Table 5: A summary of the descriptors most elicited and discriminating samples among the conditions (chi-
square analysis at 5%)

Comparative condition Monadic condition
Products Case 1 Case 3 Case 2 Case 4
« » o " « » “ 11 7
WP1 very sweet”, "other flavor colored’ nosmeor aroma not,very
intense”, “light smell
WP31 “very sweet” “colored”, “flavoured” “too sweet”
Tymbark “very sweet” “colored” "Bitter" "No smell or aroma"
P21 “very sweet” "Colored" "No smell or aroma"
P31 “very sweet” "strange scent" "Flavoured"
Elisabethen " " " "
L . colored No smell or aroma
Quelle Lime
Volvic Mint Tea "very sweet', "other flavour" "Colored" "minty" "Golden color"
nals I . " " " "No smell or aroma", "golden
Honest Tea Slightly sweet", "tart’ "Colored cloudy’ w g
color’
Elisabethen i
. "Not sweet", "very sweet" "Colored" "Fruity"
Quelle Rooibos Ve ty
"strong", "other flavour", "ve " " " " " "
Nestea & sweet”v ur, very colored transparency Golden color!
Little Miracles "very sweet", "strong" "colored" "cloudy"

8 Detailed analysis for the whole product range is in the appendix 3
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The second conclusion that can be drawn on the assessment per product is that
the descriptions of the sensory perceptions between the two conditions are

significantly different.

The results show that product properties elicited by the subjects are different

depending on the context through the following assessments:

e the configuration of the whole product range, nature and number of
sensory descriptors are significantly different between the two contexts of
presentation

e for each product description related to sensory perceptions, there are

significant differences in nature between the two contexts of presentation.

Differences of cognitive expectations between conditions
The results show that distribution of frequencies of elicitation of boards is different among

conditions for six products out of eleven (Table 6). Thus, for these six products, associations
with boards are different between comparative and monadic conditions: Elisabethen Quelle
Rooibos, Elisabethen Quelle Lime, Tymbark, Little Miracles, WP1 and P31.

Table 6: Comparison of distribution of boards’ frequencies between comparative and monadic conditions

Product X2 p-value
Elisabethen Quelle Rooibos 13.612 0.034
Elisabethen Quelle Lime 16.384 0.012
Tymbark 13.635 0.034
Nestea 4.078 0.666
Volvic Mint Tea 7.230 0.300
Little Miracles 13.670 0.034
WP1 13.405 0.037
WP31 9.148 0.165
P31 17.957 0.006
P21 3.563 0.736
Honest Tea 6.951 0.325

The first conclusion for the results is therefore that for a majority of the samples distributions

of boards between conditions are not the same.

For each product, the frequencies of association with the boards are compared for both

conditions. Results are summed up in Table 69.

% For detailed results of each product refer to the Appendix 4
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Table 7: Significant associations with situation of consumption for each product in the two conditions

Product Comparative Monadic condition Conclusion
condition
Little Miracle Exotic Exotic / Family Slight difference
Nestea Exotic / Family Exotic/ Family No differences
Elisabethen Quelle Physical Exotic Differences
Rooibos
Elisabethen Quelle Physical No association Differences
Lime
Honest Tea Family/Nothing Family / Nothing No differences
Volvic Mint Tea On the go Energy Differences
Tymbark Physical/ Exotic On the go/ Exotic Slight differences
P21 Exotic Exotic / Family Slight differences
P31 Exotic No association Differences
WP1 Physical / Exotic No association Differences
WP31 Physical / Exotic Exotic Slight differences

Conclusions for each product are provided in the right-hand column of the table. Three cases
can be observed. Firstly, five products show a complete difference of associations with the
boards between conditions. This is the case for example of Volvic Mint Tea when it is associated
with On the go situation in a comparative condition and to the Energy situation in a monadic
condition. Regarding WP1, none of the boards are clearly associated with the product in a
monadic condition. In a comparative condition WP1 is associated with the Physical and Exotic

situations.

Secondly, four products show slight differences, i.e. only one board is common to both
conditions. This is the case for Little Miracles and P21 when associated with the Exotic
situation in both conditions, but also to the Family situation in a monadic condition. Tymbark
is associated with the Exotic situation in both conditions. In the comparative condition it is

also associated with the Physical situation and On the go situation in a monadic condition.

Thirdly, two products show no differences of associations between the conditions. Honest Tea
is associated with the Family situation in both conditions. Nestea is associated with Family and

Exotic situations in both conditions.
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Thus, for nine products out of eleven, the boards associated with them are different between

conditions.

The results show that cognitive expectations associated with the product are

different between conditions, i.e. contexts of presentations.

1.4.

Main results

Study 2A allows us to conclude that:

1.5.

The description of the products is different among conditions
Different cognitive expectations are associated with the products

depending on the context

The context described here as sensory diversity has thus an influence on
the sensory description and cognitive associations with the products.
These results give also insights on the influence of the categorization on
the association with concepts and product properties. Indeed, depending
on the ad-hoc category to which the product is associated, the product is
perceived differently by the subject as stated by literature in cognitive
psychology. Addressing then different ad-hoc categories by manipulating
the sensory environment of the product should then induce a difference of

sensory perception and then a difference in cognitive associations.

Methodological limits

Some methodological limitations due to the product range and the subjects can be

elicited. First, the high number of products (eleven) can induce a saturation effect especially in

a monadic case as the subject tastes the products one after the other. This effect can partly

explain the lack of consensus in the monadic condition. However, looking at the

configurations, consumers were able to find differences in the categorization task between

products. In monadic conditions, consumers were also able to associate different descriptors

between products. Another limitation relates to the order effect in the monadic condition. We

tested products in monadic sequential, thus there is a possible effect of bias from one product

to another. As the products were non familiar, the first product tasted can be seen as a warm-

up and thus influencing the perception of the following samples. Bias can be also be due to the

order of samples, as some samples that have more a intense fruit or tea flavor, can saturate in-
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mouth perception. However, this effect can also be induced in a comparative task as the
samples are also tasted one after the other by subjects (Leliévre et al., 2008). Thus, this
limitation can’t explain the differences among conditions. Another limitation is that the
subjects from both conditions are different. This choice is made in the context of non-

familiarity of samples to avoid inducing possible bias from one session to another.

The difference among the two conditions is not only the diversity of sensory
information, but also the task given to the subjects. In comparative conditions, a categorization
task is asked of the participants inducing a description based on the whole set of products. In
the monadic condition, the product is assessed through a comparison with an internal referent
in the subjects’ minds, which is in line with conclusions provided by other studies focusing on
the comparison of the products’ assessment methodologies (Bech-Larsen and Nielsen, 1999;
Breivik and Supphellen, 2003). Based on the Perceptual Symbol System, attention is a crucial
process in perception for selectively extracting information that is stored in the subjects’
memory (Barsalou, 1999). Categorization in the sorting task is relative to the whole product
range and based on main shared criteria ranked in intensity, while in the monadic condition
only specific sensory features of the product are elicited. This can be explained by the fact that
the sorting task induces the focus of subjects’ attention on the shared criteria of the product
range, erasing in this way the main features that are product-specific. Therefore, the task has
an influence on the way subjects perceive the product by orienting their attention on specific
sensory modalities. However, the sorting task is not per se a bias, because if we had compared
both conditions using the same protocol, the same processes would have been followed by
consumers positioning the products to each other. Therefore, the addition a sorting task allows
a closer proximity to the reality of perception, namely the categorization task that determinates

the identification of the products and therefore the perception.

Additionally, the contextualization we chose to prime in the study relates to the brand
and the product range. The results show that subjects were able to associate with each product
or products group a situation of consumption. However, we have not induce directly a
variability of ad-hoc categorization because we do not contextualize on different contexts of
consumptions and compare the categorization in each case. Further study should integrate the
context of consumption as a variable to be compared, primed at the beginning of the study and

not as a final association to products.

The boards of cognitive associations are also a potential limitation of the study. We
chose to present the benefits related to each situation of consumption through collages made
by consumers. The objective is to avoid potential bias related to words and their interpretation

without contextual cues. However we have no guarantee that the boards were interpreted in
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the same way than in the pre-qualitative study. This is not per se an important bias as we
wanted to focus on the discrimination of the boards between products and not on their nature,
i.e the benefits associated to each of them. A pre-step in the study should have been added to

ensure that each board was differentiated from the other by the subjects.

The results have been analyzed taking into account the entire set of subjects. However,
differences can be noticed among products and conditions which are only slight. Moreover the
lack of consensus for two products on conceptual associations can be discussed as a high
individual variability of perception. Barsalou explains that concepts are based on sensory
modalities referring to previous experiences (Barsalou, 1999). Therefore, depending on the
previous experiences of the subjects, associations between percept and concept will be
different. Therefore, the differences of perception can induce differences in expectations

between subjects toward the same product. This observation will be the focus of the next study.
To sum-up, the following methodological limits are stated:

¢ Some biases are related to the product range and the subjects panel:
saturation of in-mouth perception, order effect, two different
samples of consumers between conditions.

e Attention of subjects is not focused on the same properties of the
product range due to the task in each condition.

¢ Contextualization should integrate the context of consumption and
vary among conditions.

e Boards of cognitive associations can be interpreted differently
between subjects

¢ Alack of consensus between subjects due to an interindividual effect

on their perception.

3.1. New proposal of study based on insights

Objective of the study is to show that a difference of sensory perception due to a difference of

ad-hoc categorization has an influence on cognitive associations with the product.

As previously discussed we first want to avoid a potential bias due to the difference of tasks.
However the study needs to ensure having two conditions inducing two different perceptions.
Thus, selecting a sorting task allows having access to categories based on different product

properties.
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Secondly, only the brand and the product range were part of the contextualization in the
previous study. To ensure giving access to a diversity of ad-hoc categorization, the context of

consumption should be primed and the condition we want to compare.

The following methodology is proposed on the same product range with two different sets of
subjects. Two conditions of presentations of the products are tested to induce two different
sensory perceptions. These two conditions are a contextualization on two different situations

of consumption for each panel of subjects on the same product range.

o First step : contextualization of the tasting
e Second step: sorting task
e Third step : free description of each group

e Fourth step : association with boards of cognitive associations

By contextualizing on two different situations of consumption, we should induce two
different categorization of the product range, i.e two different sensory perceptions. The
results should then show a difference of categorization of the product range between the
two sets of subjects, a difference of sensory characteristics used to describe the product
range and to cluster the products, and then a difference of association with boards of

cognitive associations.

For this study the recruitment step should integrate a questionnaire on familiarity to have
the same target of consumers. In other words, we need to ensure that the subjects have no

previous experiences with the product range.

2. Study 2B: diversity of cognitive expectations induced by sensory
perception between subjects

2.1. Research question
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The relation between cognitive expectations and sensory perception is shaped by ad-
hoc categories. Categorization is an individual process. The aim of the research is to
understand if the concepts representing ad-hoc categories induced by sensory perceptions are

variable among subjects based on a variability of categorization (Figure 21).

Figure 21: Research aims of studies 2A and 2B

Familiarity is a factor influencing perception through categorization. We aim also at
understanding if some aspects of the familiarity toward the product experience is related to a

variability of associations between sensory perceptions and cognitive expectations.

2.2. Methodology

Subjects
214 consumers are recruited using the following criteria’© : 50% of the consumers are

women with a partition of 50% between 20-35 y.o0 and 36-56 y.o. All the subjects are consumers

of the Zywiec Zdroj brand and non rejectors of tea, cold drinks and flavored waters.

Products
The products are the same as for Study 2A.

Modality of presentation
All the samples are served in plastic and transparent glasses of 12mL, under the Zywiec

Zdroj brand. All the products are presented in a comparative way, i.e. at the same time, in a

random order on the table.

Protocol
The protocol is described in Study 2A for the comparative condition.

| sommprepions 5 )

Global approach

Study 2B

Inter-individual approach

At the end of the study a step of characterization is added. The questionnaire' provided

covers different themes related to familiarity:

10 Criteria used for recruitment are similar to the one used in the pre-study
1 Questionnaire is detailed in the appendix 5
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Frequency of the consumption of flavored drinks, tea and soda.

Distance to tea, a sociological index regrouping three axes: knowledge
(subjective and objective), implication and usages (Boussoco, 2015; Dany and
Abric, 2007) . This index takes into account the relation between one social
object (hereby the tea) and the subject.

Familiarity with the brand focused on two aspects: loyalty and implication (Cho,
2011).

Food Neophobia scale (Pliner and Hobden, 1992).

The questionnaire was back translated in Polish language.

Statistical analysis
A diversity of categorization on product properties should induce a variability of

associations with cognitive expectations between subjects. In other words, clusters of subjects

obtained on sensory perceptions should make different associations between groups of

products and cognitive expectations.

Thus, to validate the hypothesis a two-fold assessment is made:

Checking that subjects have a significantly different way of categorizing the
same product range. Data from sorting is organized in an individual matrix of
dissimilarities. The matrix for each subject is a product x product matrix; with
zero when the two products are in the same group and 1 when not. The Adjusted
Rand Index (ARI) is calculated between two subjects and assess the proximity
between the two partitions, i.e the way each of the two subjects categorized the
product range (Faye et al., 2004; Hubert and Arabie, 1985). The index lies
between -1 and 1. For negative values, partitions are completely dissimilar. The
index equals to 1 when the two partitions are exactly the same. Next step is to
build an overall matrix subject*subject for which each cell corresponds to the
ARI between the two considered subjects. Then, a Hierarchical Ascendant
Classification (HAC) is done on the matrix in order to cluster consumers based
on their categorization of the product range. For each cluster, the same analysis
is performed. All the individual matrices for one cluster of subjects are added
together to give an aggregated matrix. A Multi-Dimensional Scaling (MDS) is
performed with XLStat 2014 on the aggregated matrix. Dimensions for the best
configuration of products are selected for a Kruskral’s stress inferior to 0.05

(Faye et al., 2004). A comparison between the configurations of the clusters of
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subjects is made with adjusted RV coefficient (Escoufier, 1973; Faye et al.,
2004) and assessed as similar to a RV above 0.7. This criterion allows checking
that the categorization between the clusters of subjects in order to validate the
hypothesis, descriptors associated with the same product between clusters of
subjects should be different. To analyze data provided by the description, a
matrix of products*descriptors is displayed. For each subject, a correlation
coefficient is calculated between the coordinates of each sample on the mapping
and the descriptors associated with it. We assume that synonyms close on the
mapping describing the same group of products have the same signification. We
only select descriptors elicited by more than 10% of the subjects for each cluster
(Faye et al., 2004). A projection on the mapping of the verbatim allows us to
associate samples to specific descriptors and boards.

¢ Demonstrating that for each cluster, associations between the product and the
board of cognitive expectations are different. The same analysis is made as the
one for the descriptors. The hypothesis is validated if the same product is
associated with different boards among clusters of subjects. In addition for each
product a matrix clusters*boards was displayed. Each cell corresponded to the
number of subjects of each cluster associating the product with the
corresponding board. A F Fisher’s test was run on each matrix. The hypothesis
is validated if the p-value is significant for a majority of samples.

e Additional analysis is made to explore the relation between familiarity
characterization of consumers and variability of perception. An ANOVA on
familiarity items to test significant differences between clusters of consumers is

applied.

2.3. Results

Variability of categorization on sensory perceptions between subjects
Four different categorizations are provided by the clusterisation of consumers on the

ARI matrix (Figure 22). Analyses provided by ARV coefficients cannot conclude that there is a
similarity between the configurations of clusters expect for the comparison between the whole

set and clusters 1, 3 and 4 (Table 8).
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Table 8: Table of ARV coefficients

ARV Cluster | Cluster | Cluster | Cluster Global
coefficients 1 2 3 4
Cluster 1 1.00
Cluster 2 0.37 1.00
Cluster 3 0.58 0.44 1.00
Cluster 4 0.48 0.37 0.59 1.00
Global 0.76 0.61 0.74 0.79 1.00

Configuration Cluster 1
(Kruskral' stress = 1.512E-4)

Volvic o8
EQ Rooibos

Honest Tea * 06
EQ Lime

Low sweelness
Not very intense in taste

Cloudy
0,4
o Strong and intensive
3 color (dark) 0,2
@
a
o
E 00
51,0 -0,8 ne L 0 no 0,2 04 0,6
High sweetness
. Refreshing taste / Quenches thirst
Nestea Good and attractive flavor
. . Fruit flavor *
Little Miracles Intensive / strong and clear
Chemical and artificial (smell and taste)
Tart - sour
Dimension 1
Configuration Cluster 2
(Kruskral's stress = 0.043)
05 Little Miracles
Pz1 -
[} Nestea
Fruity u
Strong
Based on tea
| ] Very sweel
WP3 1
5 88 n
0,8 0,6 04 LERIPP Hop 0,2 04 06 0,8
= o2 WPy
) m ]
Slightly sweet n
Watery
Bad smell 0,4
Poor flavor Flavored water
Minty Good flavor
] 06 Colorless
08
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Colorless / White color
Slightly sweet / not very sweet
Refreshing taste
Tasteless
Fruity aroma
Flavored water

Configuration Cluster 3
(Kruskral's stress = 0.053)

08

EQ Lime
n 06

Minty
Based on tea
Cloudy
Bad taste

WP31
n

Chemieal / artificial
Sour / Tart

\\:‘1 0.4

0,2
’ n

8,01

06 04 0,2 o0jo 0,2 06 08

0,2
o0 ™

Too sweel [ very sweet
Good [ attractive flavor
Color/ Tint

]
06

08

Configuration Cluster 4
(Krusral's stress = 0.008)

038

Very sweet
Fruity
Colored/ Tint

P21

Flavored water
Colorless

Eruity

0,6
*

Light/Mild

Tymbark

WP31
* o ¢

¢ WP1

W4
P31
L] 0,2
*
0.6 EQ Rooibos
0,0 0,4 0,6

0.2

04 0,2 0,2

04 Volvie

0,6

Min
+* oy

Colored
Poor flavor

Cloudy
Strong in tea
Dark

+

08 |
D?menswnl

Figure 22: Mapping obtained with MDS and projection of sensory descriptors for the four clusters

The numbers of groups are not the same among clusters of consumers. For clusters 1, 2 and 3,
three groups of products are obtained and for the cluster 4, five groups. Thus, the

discrimination of the sample range among the clusters of subjects is not the same.

The nature of association between samples is also different depending on the cluster of
consumers. Most of the products are not grouped with the same samples by the four clusters

of consumers except for P2-1 with P3-1, and WP3-1 with WP2-1.

Regarding the sensory characteristics elicited by subjects to describe groups of products, the
numbers of sensory descriptors are higher after clustering the set of subjects. This result
highlights a higher consensus among subjects. Indeed, we only kept the descriptors that are
close to each other on the mapping and elicited by more than 10% of the subjects. The sensory
descriptors most frequently stated by the clusters are: sweetness intensity, fruity intensity, tea
intensity and color. Nevertheless, associations between the sensory descriptors and the

products differ depending on the clusters of subjects.

Sensory descriptor cannot be elicited by the subjects to describe the product. For example,
clusters 1 and 2 describe Elisabethen Quelle Rooibos as “Low sweetness” or “Slightly sweet”,
and clusters 3 and 4 do not use sweetness to describe the product. The same results are
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observed for Elisabethen Quelle Lime described as low sweet by cluster 1 or slightly sweet by
clusters 2 and 3, while cluster 4 does not use sweetness to differentiate the product. This is also
the case regarding specific aroma as minty is associated with Volvic by clusters 3 and 4, but not
by clusters 1 and 2; and tea aroma is used by clusters 2, 3 and 4, but not by cluster 1. The second
case relates to the use of the same descriptor to differentiate the products, but not with the
same intensity. For example, WP3-1 and WP1 are described as highly sweet by cluster 1 and as

not very sweet by cluster 3.

Thus, results allow us to conclude that a variability of categorization on sensory

perceptions exists between subjects highlighted through:

¢ the non-similarity of configurations between clusters of consumers
¢ the number and nature of groups of products different between clusters

¢ the variability of associations between sensory descriptors and products.

Variability between subjects of cognitive expectations
The results provided by the Fischer F test show that for X products the p-value is

significant. Thus, distribution of boards among clusters is different for X products. Comparison
between the results obtained with the whole set of subjects and after clustering show a highest

consensus in association between groups of products and boards (Figure 23).

Configuration Cluster 1 .
(Kruskral' stress = 1,512E-4) Conlfi, r:mon Cluster 2
(Kruskral's stress = 0,043)

Little

Miracles

Nestea ¢

volvic 08
EQ Rooibos

Honest Tea 6
EQlime

T ——P31 '9,9" Fymbark T —4
0,6 04 #-02 ¥ 0,0 0,2 0,4 0,6 0,8

Violvie
. |
I Q i{‘\.‘ii,uo’q_

A Y

EQ Lime

. Dimension 2

3 Dimegsion 2
)

Nestea

*

Little Miracles

f)%lsien sion 1

Configuration Cluster 3
(Stress de Kruskral = 0,053)
08
EQ Lime
B 05
WP31
m 04

Configuration Cluster 4
(Stress de Krusral = 0.008)

" Tommat e
0 ] W EQ Rooibos
ST T 0,6
u ] e clegs |

Volvic

Figure 23: Mapping obtained with MDS and projection of associated boards for clusters of subjects
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For the whole set of subjects, only two different boards of expectations are associated with the
product range. Clusters 1, 2 and 3 associate four different boards with the groups of products.
Looking at cluster 4, all the boards are associated with the product range. Thus, the
clusterisation of the subjects based on the categorization on sensory perceptions, induces a
higher consensus among the subjects in the association between cognitive expectations and

the products and a better discrimination of the products among the boards.

A variability of association between products and boards of expectations is observed. For

example :

e Volvic and Elisabethen Quelle Rooibos are associated with the energy situation and the
family context for cluster 4, while for cluster 1 they are associated with physical
activities, and with the family context for cluster 3.

e Tymbarkis associated with the exotic situation by cluster 4, with the energy and exotic
situations by cluster 3, with the exotic and on the go situations by cluster 1, and with
the physical activities and on the go situations by cluster 2.

e Little Miracles is associated with the exotic situation by all the clusters, to energy

situation by clusters 3 and 4 and family situation by cluster 2.

Except for Nestea, which has the same association with the exotic situation whatever the

cluster, all the samples have different associations with the boards among clusters.

Therefore, we can conclude that a variability of associations exists between
groups of products, i.e. the categorization and cognitive expectations between

subjects.

Characterization of clusters of subjects on familiarity
The results on familiarity allow differentiating clusters of consumers regarding their familiarity
to the products (Table 9).

Table 9: items significantly differentiating clusters of consumers (10%)

Clusters Mean p-value
C1 8.371 1
Implication for tea :] 0.088
C3 7.629 4
Co 5.868 M =] 0.083
Objective Knowledge N
about tea €3 6.418 1
C4 5.787 =4 0.050
C1 6790 T —m
Perceived Knowledge C2 5967 4 0.069
about tea C3 5.916 - ]0.053
C4 5.846 _J0.044
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. C3 0.259 -1
Reading books on t
eading books on tea Ca 0583 J 0.069
Co 2.219 T
Sh i
opping C4 2.583 Il 0.014

Cluster 1 has the highest significant scores for the Implication for tea and the Perceived
Knowledge about tea. Regarding Objective Knowledge about tea, cluster 3 has a significantly
higher score than clusters 2 and 4. On usage, cluster 4 read more on tea and did more shopping

than clusters 3 and 2.

These results lead to conclude that there is a relation between ad-hoc
categorization and familiarity of subjects. In other words, relation between
cognitive expectations and sensory perceptions is correlated with the different

aspects of familiarity such as knowledge, implication or usage.

2.4. Main conclusions

The results highlights that there is a variability between subjects of the relation

between sensory perceptions and cognitive expectations:

e subjects categorize the same product range differently, using different
natures of sensory descriptors
e cognitive expectations associated with the groups of products are different

between clusters of subjects.

Furthermore, familiarity of consumers regarding the product range is correlated

to the relation between sensory perceptions and cognitive expectations.

2.5. Methodological limits

This study is designed to demonstrate that sensory perceptions induce the activation of
concepts through the categorization process in a food context. Ad-hoc categories as defined by
Barsalou relate to a goal, in this case the situation of consumption (Barsalou, 1983).
Contextualization in the study is the brand and the definition of the product “cold tea”. The
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situation of consumption is then not explicitly given to the subjects, but associated with it after
the categorization task; this then allows a conclusion to be drawn on the induction of cognitive
expectations from sensory perceptions. These results then give access to various ad-hoc
categories relating to a group of products with a specific pattern of sensory information within

the situation of consumption.

The sorting task is a methodology frequently used in cognitive psychology to
understand the categories in the mind of subjects. A limitation of this protocol is that the
categorization task is dependent on the range of products. The association between sensory
perceptions and cognitive expectations could have been different if one or more product
owning a specific sensory criterion had been added. This is why a preliminary qualitative study
is needed to define the product range and understand which main sensory modalities should

be explored and are activated in the mind of the subjects.

Regarding the statistical analysis, some limitations can be explicated. The results are
provided through analysis in line with previous research on inter-individual studies in sorting
tasks (Faye et al., 2013; Leliévre, 2010). However, we provide results partly on a qualitative
analysis of associations between groups of products and associations with boards. Further
quantitative analysis could be made by better defining the statistical criteria highlighting the
significant differences of associations between one product and several boards among clusters

of subjects.

Familiarity is correlated to the difference of perception and then to the difference of
expectations. It could be interesting to cluster people among familiarity and then highlight a
difference of perception and then expectations. Indeed, Faye has proven that the level of
expertise, meaning the level of knowledge on the product, can influence the way the product
range is categorized. The nature and graded structure of category can be different among
different levels of knowledge. In the same way, the implication of the brand and the cognitive
associations to it, are different among subjects and therefore can influence expectations toward
a product. Therefore, a complementary study, following the same procedures, could show the
effect of familiarity on expectations by recruiting subjects with a different level of familiarity

(for the brand, the product, or the category).
To sum-up, the following methodological statements are made:

¢ Contextualization made in consumers tests should integrate the
definition of the product category

e Alimit relates to the product range defining the sensory perceptions
taken into account by the subjects.
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e Improvement on statistical analysis could be made to build a
stronger statistical criteria highlighting differences between
clusters of consumers.

e A complementary study is needed to show the effect of familiarity

on expectations of consumers.

3. Discussion

The studies presented in this chapter are focused on the perception of a non-familiar
product range. In this case, that the relation between sensory perceptions and concepts is not
deducted from previous experiences with the product. The results showed that subjects are
able to make associations with concepts even with products they had never tasted. Identifying
a new product is thus associating it to an existent category in the mind and inferencing
associations with the properties of this category. Ad-hoc categories are built on shared
properties answering to a specific goal, thus not necessarily structural properties (Barsalou,
1983). In the case of new products, understanding how subjects make these associations is not
demonstrated through our studies. However, some research directions can be discussed.
Results provided by Study 2A showed that for some products there is no discrepancy of
association among conditions. They keep the same cognitive expectations independently of the
conditions and therefore of the pattern of sensory modalities. These results could be discussed
in relation to the prototypical theory of categorization (Reed, 1972; Smith et al., 1988). The
sensory features of the referent prototype could be associated with all the members of the
category. Products that are more representative of the category tend to have the same
conceptual expectations whatever the conditions, because the pattern of sensory modalities
taken into account by the subject remains the same. This strongly correlates to results
demonstrating that helping the subject identifying a new stimulus based on sensory properties
induces a better acceptance : indicating “tastes like food X” (Pelchat and Pliner, 1995),
providing information on the sensory characteristics and resemblance with familiar food
(Tuorila et al., 1998) or information on a familiar process of fabrication (Deegan et al., 2015).
Thus, giving sensory information on a new product should help subjects categorizing it and
inferencing cognitive associations. Providing shared properties between the new product and
the most typical example of the category, induces a higher adhesion of the new product to the

category (Ladwein, 1995).

Considering that food products are perceived as members of ad-hoc categories structured

among the situation of consumption, thus sensory characteristics are not the only information
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helping the subject categorizing the product. Indeed, product properties are less discriminative
than cognitive associations (Masson et al., 2009). Thus, information on the proper use of
context enhances hedonic responses to novel food (Cardello et al., 1985) and could help the
subject inferencing ad-hoc categories. Furthermore visual criteria, such as the color or the
transparency of the products, are also strongly connected to other sensory modalities. Indeed,
perception is cross-modal, thus these visual aspects can induce specific expectations for the
subjects (Driver and Spence, 2000; Karjalainen, 2007; Schifferstein et al., 2013), and thus

induce a way of categorization.

Results of Study 2B showed that associations between cognitive expectations and sensory
perceptions are different among subjects. Thus, factors helping the categorizing of a novel food
are dependent of the subjects. A further research direction could be then more focused on the
influence of the familiarity of the subjects on the categorization of the novel food. Indeed,
factors taken into account in the familiarity scores relate not only to specific ingredients of the
product (such as the tea), but also to context (drinking it cold), or to the brand. Depending on
subjects, some factors weigh more strongly than others, and are then translated into key
product properties that the novel food should have in order to be included as a member of a
particular category. Indeed, a subject that is more familiar with tea drinks can be assumed to
make associations of this novel drink based on tea, with previous experiences of tea drinks.
This variability is also verified with the familiarity with the brand. Depending on the
importance of the brand for the subject and the cognitive expectations associated with it, the
attention of the subjects will be focused on different product properties. Giving the name of
the brand (as we did in the study) induced an ad-hoc categorization taking into account
properties related to the brand (Wanke et al., 1998b). Product affordance should then integrate
a brand-sign properties, i.e. specific sensory characteristics associated with the brand

(Kreuzbauer and Malter, 2007)

Finally, it is worth noting that in the framework of Grounded Cognition, experiences with novel
foods induce a change in associations between sensory perceptions and cognitive expectations.
This is already used in brand extension. Adding a novel object as a member of the category
related to the brand could thus change some of the sensory characteristics shared by the
members (Kreuzbauer and Malter, 2005). This is the case with Zywiec Zdroj brand launching
a new product based on tea. This new product has to keep the “signature” of the brand and will

also change the category of brands related to the brand.
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A main conclusion of the chapter is that contextual information, hereby sensory
diversity and brand, induce different relationship between sensory perceptions

and cognitive expectations among subjects.

The next steps of the studies are focused on the influence of a cognitive dissonance based on a
difference of categorization to define expectations and perception of the product. Depending
on the properties of the category retrieved during expectations that do not fit with the tasted

product, the affective judgment of the subjects could be different.
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Chapter 6: Influence of sensory
disconfirmation of
expectations on affective
judgment

-The case of a familiar product
range-
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Introduction

The aim of this chapter is to study the influence of a disconfirmation of expectations on
affective judgment. As concepts are directly related to sensory patterns of information, the
research will be focused on sensory disconfirmation of expectations. We aim at better
understand the interactions between expectations, perception and affective judgment. In other
words how the nature of the discrepancy between categories activated during the perceptive

process can influence affective judgment at an individual level.

Sensory
expectations/perceptions
Context  — | Ad-hoc categories | > — - Affective judgments
Motivation Cognitive expectations /
associations
e P P ,
! Manipulated i : Measured i : Measured i

Figure 24 : Research scheme of chapter 6

This part of the research is using an industrial project aiming at selecting the product
sample fitting the best with the positioning of Actimel brand. In other words, the situation of
consumption associated with Actimel brand has changed. The objective of the project is to
propose the prototype with product properties that are fitting the best with the new benefits
carried by the brand. The consumer test is made in Germany and limited in number of subjects

due to business constrains.

Three research questions are defined in order to understand which affective items are
induced by a sensory disconfirmation of expectations, and the variability of these items
depending on the nature and the level of sensory disconfirmation of expectations taking into

account the familiarity of subjects.

Expectations are related to ad-hoc categories as previously seen in Chapter 4. However, in
food science, sensory disconfirmations of expectations are mainly studied through the
influence of external information on the sensory perceptions of the product. We aim therefore
at highlighting the relation between ad-hoc categories retrieved during perception and sensory
disconfirmation of expectations. Thus, the question is to understand the link between a
discrepancy of ad-hoc categories retrieved during food perception and a sensory

disconfirmation of expectations. This question is explored in Study 3A.

Ad-hoc categories relate to strong associations between sensory perceptions and cognitive

expectations inherent to subjects as previously concluded in Chapter 5. As sensory
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disconfirmation of expectations should relate to a discrepancy of ad-hoc categories retrieved
during perception, thus depending on the nature of the properties, affective judgment induced
should differ. Therefore, how do the nature and the degree of sensory disconfirmation of

expectations influence affective states? This question is explored in Study 3B.

1. Study 3A: understanding the link between ad-hoc categories and
sensory disconfirmation of expectations

1.1. Research question

The purpose of the study is to dig more into the link between categories activated before
consumption, or namely expectations and sensory disconfirmation of expectations. We aim to
show that activating a concept can therefore create a sensory disconfirmation of expectations

without explicitly priming on sensory specific characteristics.

The research hypothesis is: as long as a concept is translated into sensory
perception related to the category, activating a concept can induce a sensory

disconfirmation of expectations.

1.2. Methodology

Procedure
The procedure is a two-steps methodology (Figure 25).

BEFORE AFTER
1. Activation of concept | 2. Assessment (9-pts scale) 3. Tasting of Actimel 4. Assessment (9-pts scale)
« drinkeable * Overall liking plain * Spontaneous words
yoghurt » * Texture * Overall liking
* Sweetness * Texture
* Spontaneous words * Creaminess * Sweetness
* Moment of consumption * Creaminess
(CATA) * Fitting to expectations
* Location of consumption (7-pts scale)
(CATA)

Figure 25: Procedure in two steps. Before consumption / After consumption

The first step is dedicated to activating the ad-hoc category around the concept “drinkable
yoghurt” with a first assessment based only on conceptual expectations. Subjects are asked to
think about drinkable yoghurt that they take from the refrigerator and answer to the following
questions while thinking about this product. Then subjects are asked to state the first words
that come to mind while they are thinking about the product. Then they assess the overall liking
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and three global sensory modalities: texture, sweetness, and creaminess on a 9 points scale
(Cardello and Sawyer, 1992; Tuorila et al., 1998). The last questions required the subject to tick

answers on the context of consumption (moment and location) of the “drinkable yoghurt”.

The second step begins by a blind tasting of a plain Actimel i.e. without telling the participants
the brand, i.e. in a plastic glass. Following this tasting, subjects give the first words that spring
to mind, and then assess the product using the same questions as the first step on a 9 points
scale. After assessing the overall liking, subjects state the positive and negative characteristics
of the product. The last question is an assessment of how the product fits expectations on a 7-

pts scale.

This procedure is conducted in hall

Subjects
We used a convenience sample of adults (more than 18 years old). A questionnaire was

provided at the end of the test to get information on the consumers. 40 subjects took the test:
15 men and 25 women. It was found that 50% of them used to drink drinkable yoghurt less
than once a month. 20% of them had never drunk it and12% of them consumed drinking
yoghurt it more than once a week. Out of all of those who consumed drinking yoghurt, half of

them consumed the brand YOP and only 15 % of them consumed Actimel.

Product
We decided to choose Actimel as a non-fitting product within the category “drinkable

yoghurt”. Previous market research by DANONE has shown Actimel is less thick than drinking
yoghurts. Therefore, by selecting Actimel, we should induce a sensory disconfirmation of

expectations.

Statistical analysis
To validate the hypothesis we need to ensure having:

e adisconfirmation of expectations through: calculation of the mean score of fitting to
expectations below 4 (average score) and a delta of overall liking that is significantly
different from zero between concept and percept conditions.

e a disconfirmation of sensory properties indicated by a delta of at least one of the
sensory characteristics being significantly different from zero between concept and

percept conditions.

To compare the two conditions, before and after consumption, a t-test at 5% is run for the

liking, the texture, the sweetness and the creaminess.
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To confirm the results of sensory disconfirmation of expectations, analyses are provided on the

reasons of dislike, and spontaneous elicitations of words through a qualitative observation.

CATA questions are defined as manipulation checks, only provided to ensure the activation of

the concept for the respondents.

1.3. Results

Disconfirmation of expectations?
First results are provided by the analysis of the overall liking score and the fitting to

expectations (Table 10).

Table 10: Description of the assessment of the three items OL before (concept) and after consumption (tasting)
and fitting to expectations

Variable Mean Standard deviation
Overall liking concept . 6.7 1.5
o ) j p<0.001
Overall liking tasting 5.0 2.0
Fitting to expectations 3.7 1.8

The analysis of fitting to expectations shows a disconfirmation of expectations with a
low score for this item. Furthermore, looking at the assessment of the overall liking, the
difference between the two scores is about 1.7 less. A t-test run on the data highlights a
significant difference between the quotations (p-value < 0.001). The overall liking assessed
after tasting is lower than the overall liking assessed before. Therefore the valence of the

discrepancy is negative because the expected product is better assessed than the actual one.

Thus, the results show that the tasting of Actimel induces a negative
disconfirmation of expectations when activating expectations relating to a
drinkable yoghurt.

Sensory disconfirmation of expectations?
The analyses of the three items related to sensory characteristics provide the nature of the

disconfirmation (Table 11).

Table 11: Description of the assessment of the three sensory items before (concept) and after consumption
(tasting)

Variable Mean Standard deviation
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Texture concept % 4.8 1.9
j p<0.001

Texture tasting 2.9 1.8

Sweetness concept 5.2 2.2

Sweetness tasting 6.0 1.8

Creaminess concept 4.6 2.1

Creaminess tasting 4.4 2.2

Of the three sensory items assessed by the subjects only one highlights a significant
difference between expected (concept) and actual (tasting) assessments (p-value<0.001). The
texture is assessed as significantly more liquid after consumption. This result shows then, that
the expected texture is thicker than the texture perceived during the tasting. Therefore, this is
a sensory disconfirmation of expectations. These results are enhanced by the analyses of the

verbatim provided spontaneously before and after tasting and by the reasons given for dislikes

(Figure 26).
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Dislikes
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Figure 26: 1/ Frequency of elicitation of verbatim before (concept) and after (tasting) consumption (elicited by
more than 5% of the subjects)

2/ Frequency of elicitation of dislikes (elicited by more than 5% of the subjects)

The analysis of the Figure 24:1 focused on the verbatim provided spontaneously by
consumers showing that the expected product was mainly described as fresh, soft and smooth.
Regarding the tasted product, spontaneous verbatim provided was fresh, liquid, sweet and
milky. Therefore the spontaneous verbatim for the tasting part is focused on the product
properties that are not congruent with properties expected relating to “drinkable yoghurt”.
This is aligned with the analysis of the dislikes. The highest frequency of elicitation is “too
liquid” followed by “too sweet”.

Therefore, we induce a sensory disconfirmation of expectations mainly

due to a lack of texture.

1.4. Main conclusions

To sum-up, activating a category in the mind of subjects through a specific
concept (here “drinkable yoghurts”) induces sensory expectations. Incongruency
between the ad-hoc categories activated before and after consumption induces a

sensory disconfirmation of expectations.

2. Study 3B: Influence of a sensory disconfirmation of expectations on
affective judgments

2.1. Research question

Sensory disconfirmation of expectations relates to the activation of discrepant properties
relating to ad-hoc categories during the perceptive process. The aim of the study is to

understand the influence of the nature and the degree of the sensory
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disconfirmation of expectations on the affective judgments of consumers. In other
words we aim at studying the role of the relation between cognitive and sensory expectations

on the affective judgments of consumers.
Several hypotheses underlay this objective:

Hi: Affective states induced by a sensory disconfirmation of expectations are different among

subjects because of an inter-individual variability of categorization.

Hz2: Affective states are dependent on the degree of sensory disconfirmation of expectations.
In other words, affective judgment is different depending on the level of discrepancy between

ad-hoc categories activated at the beginning and during perception.

H3: Affective states are dependent of the nature of the sensory disconfirmation of expectations,
and more precisely the relation between cognitive associations and sensory perceptions of ad-

hoc categories activated during perception.

Hg: Affective states induced by a sensory disconfirmation of expectations are related to the

familiarity of consumers.

2.2. Methodology

Protocole
The following procedure is followed by participants (Figure 27):

o Contextualization step: the purpose is to help the subjects to define expectations, i.e.

ad-hoc category, relating to a given situation of consumption: “Now, think about an
occasion, when you are eating your breakfast, in the morning and you want a drink
that makes you feel stronger, that is better for your immune system and makes you
feel better prepared to get through your day. Think clearly about what you were
experiencing during this occasion. Now describe this experience in detail. Please take
your time and provide a description that is as complete as possible”. The task is carried
out on a sheet of paper in order to improve contextualization through the writing.
Details are provided by consumers about the circumstances, the reason why and how
they consume the product, and the sensations, i.e. the properties the ad-hoc category
activated. Once they finish the task, subjects are informed that they will taste several
versions of a strawberry Actimel.

e Once they have tasted the product, they are given a questionnaire about the product on

a computer. The questionnaire has two steps:
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Affective states are first assessed following the decision-making process of the

subjects as closely as possible: from the most spontaneous to the least.
Consumers start by filling in the questionnaire which is the list from the
qualitative study. The list of affective states was double-checked based on
results provided by the literature (Ludden et al., 2007, 2012b). Each item was
assessed on a 7-points scale in a random order; this is followed by the
assessment of the fit to their expectations on a 7-points scale and their overall
liking on a 10-points scale.

The properties of the disconfirmation are then assessed (diagnosis part). This

part is dedicated to highlighting the nature of the sensory disconfirmation of
expectations, i.e. properties that are inconsistent:

» Open question on sensations perceived: “Imagine that you are

experiencing the experience you have described earlier, write why you
like or dislike drinking this product”. Open questions avoid steering the
attention of consumers towards specific sensations from one product to
another; open questions also improve the spontaneity of the answers by
only eliciting sensations related to the disconfirmation. Relating the
questions to the overall liking makes it easier for a consumer to
understand them.

= Assessment of the cognitive expectations (benefits and the context of

consumption). Six boards of pictures, based on a previous qualitative
study focused on the context, are presented to the participants. The
match with each of the six boards is assessed on a 5-points scale. An
assessment of the matching different moments of consumption for

customers is carried out by a Check-All-That-Apply methodology.

¢ Finally a questionnaire on the familiarity of the subjects with the product range and the

brand is given'2. Several items were assessed:

O

O

O

Frequency of consumption of strawberry Actimel

Implication related to food healthiness (Gomez, 2009).

Distance to probiotics, a sociological index regrouping three axes: knowledge
(subjective and objective), implication and usages (Boussoco, 2015; Dany and
Abric, 2007).

Knowledge and implication of Actimel product.

Familiarity with the brand focused on two aspects: loyalty and implication (Cho,

2011).

12 Detailed questionnaire is provided on Appendix 7
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1. Contextualization on « Feel strong and prepared for the day »

2. Product tasting

3. Assessment of affective items

X4

4. Assessment of sensations, benefits and context

5. Pause and consumption of rusk and water

6. Characterization of consumers on familiarity

Figure 27: Procedure of assessment (repeated for the 4 samples)
Subjects
114 subjects were recruited in Germany based on criteria defined by the marketing team.
Targeted consumers are characterized as 80% of women from 25 — 60 years old, heavy users
of strawberry Actimel (at least once every two weeks) for breakfast. All the consumers were
recruited because they believe consuming Actimel helps to strengthen immunity or increase
vitality.

Products
Four products are presented (Table 12) and designed to obtain different degrees of sensory

disconfirmation, by modifying sensory properties of the product. Based on a previous
qualitative study with heavy users of Actimel, sensory guidelines have been elicited by
consumers ensuring the fit of the product with the following benefit “Feel strong and prepared
for the day”.
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Table 12: Description of products

Hypothesized fit with Sensory properties ensuring

expectations disconfirmation

High degree of Thicker YOP

disconfirmation
(Contrast)

Light degree of More watery 1/3 Yakult
disconfirmation Warm notes 2/3 Strawberry Actimel

(Assimilation)

Light degree of More watery Strawberry Actimel
disconfirmation Too sweet

(Assimilation)

Confirmation /> Strawberry Actimel

1/> Plain Actimel

Assessment of cognitive expectations
Cognitive expectations are proposed through six boards of pictures (Figure 28). These
boards are based on collages made by consumers during a previous qualitative study. Starting

from “Feel strong and prepared for the day”, subjects expressed four different benefits and
made collages to illustrate each of them.




Figure 28: Boards of pictures illustrating each of the four benefits fitting with the motivation « Feel strong and
prepared for the day » and the context of the morning breakfast.

The four different benefits are the following;:

e “Istart to feel energized in my body and mind” (a) :
e “I feel mentally supported and protected in my body” (b) :
e “I’'m conscious of myself in the present time” (c):

e “I'm physically and mentally ready for the day” (d) :

Each of the boards is completed with a sentence elicited from subjects taken from the
qualitative study in order to complete the interpretation of pictures. Indeed the benefits primed
for each of the boards are quite close and therefore complete pictures with a sentence ensure a

better understanding by the consumers.

Two other boards are added as false negative (Figure 29).

Figure 29: Boards of pictures illustrating two false negative benefits

The two false boards are the following;:

e “Ifeel energized and ready to party with friends” (a): this benefit is not congruent with
the brand Actimel, so must not be matched with any of the products.

e “I'm ready for physical activity” (b): this benefit fits with Actimel, but not with the
motivation and the context primed at the beginning of the test. Therefore, this board

does not fit with any of the products confirming expectations.
Boards are presented to consumers in a balanced order.

Statistical analysis
H1: To validate the first hypothesis of research, we need to ensure we have different

clusters of consumers among fitting to expectations. More precisely, we need having;:

e a difference of ranking of products among the three items: fit with expectations,
surprise, and overall liking between clusters
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e asignificant difference of scoring between clusters on the three items assessing a
disconfirmation of expectations : fit with expectations, surprise, and overall liking.
In other words, the effect of cluster*product in the ANOVA should be significant for

these three items at 10%.

The following statistical analyses are run: CAH on fitting with expectations, and an ANOVA
including product*cluster effect. For each cluster, an ANOVA with a Bonferroni test at 10% is

run on every affective item to test significant differences among products.

H2: To validate the second hypothesis of the research, we need to ensure that for each
cluster of consumers, depending on the level of fit, the affective states induced are different.

Action standards are as follows:

e Between clusters, ranking of products among affective states are different
e For each cluster perceiving a disconfirmation of expectations, at least one of the

affective items shows a significant difference between products at 10%.

The following statistical analyses are run: for each cluster, an ANOVA with a Bonferroni

test at 10% is run on every affective state to test significant differences among products.

H3: To validate the third hypothesis of research, we need to ensure that relations between
cognitive and sensory expectations inducing affective judgment are different among clusters of

consumers. Action standards are as follows:

e Between clusters, sensory descriptors elicited are different

e For each cluster perceiving a disconfirmation of expectations, at least one sensory
property is more mentioned for the disconfirmant product.

e Between clusters, either on benefit or on context, the significant differences are

similar to the ranking among the fit to expectations.
The following statistical analyses are run for each cluster of consumers:

e an analysis on frequencies of elicitation per product of sensory items

e an ANOVA with a Bonferroni test at 10% on each board of benefits to test
significant differences among products

e a Cochran Q analysis to check significant differences of association with context of

consumption among products.

H4: To validate the fourth hypothesis on the familiarity, we need to ensure having
significant differences on at least one score of a familiarity item between clusters of consumers

at 10%.
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The following statistical analyses are run: an ANOVA on familiarity items to test significant

differences between clusters of consumers.

2.3. Results

Is there a consensus on perceived disconfirmation of expectations (H1)?
Based on fitting with expectations, CAH shows three clusters of subjects (Table 13).

Table 13: Number of subjects per cluster obtained with HAC

Cluster 1 N = 43 subjects
Cluster 2 N= 39 subjects
Cluster 3 N= 30 subjects

The first analysis is provided per clusters of subjects and focused on the fitting with
expectations, the level of surprise and the overall liking. These three items allow identifying a
disconfirmation of expectations, assessing the degree of disconfirmation and understanding

the valence of the disconfirmation.

The three clusters of subjects show differences in the assessment of products of fitting with

expectations (Figure 30).
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Figure 30: Means of assessment of fitting with expectations for each product for each cluster. Letters in bold
show significant differences among products at a = 10%

For cluster 1, there is a significant difference of scoring between the standard and the YOP. The
standard fits the best with the combination of standard and plain. The product that fits the
least is YOP. Cluster 1 almost follows the hypothesis proposed for the products.

For cluster 2, the mix with Yakult scores significantly higher than the standard and the mix
with plain. The combination of Yakult and YOP fits the best with their expectations. The

standard and the mix with the plain fit the least well with the expectations.

For cluster 3, there are significant differences of scores between YOP, the group standard and
the mix with standard, and the mix with Yakult. YOP is the product fitting the best with

expectations and the mix with Yakult fits the least well.

Thus, ranking of products on “fitting with expectations” is different among the
three clusters showing a difference of disconfirmation perceived between

subjects.

Regarding the results provides by the ANOVA, the effect of a cluster*product is significant with
a p-value<2e-16. Thus, the assessment scale is not the same among clusters. For clusters 1 and
3, the product fitting the least well is assessed at around 3 on a 7-points scale, and the product
fitting the best is assessed at around 6. There is a clear difference of 3 points between the first
and the last products. For cluster 2, the discrimination between samples is lower. Indeed, the
last product has been assessed at around 5 and the first at around 6.2 meaning a difference of

1.2 points.

Thus, the three clusters are not equally discriminant, as the scoring of the

products on the fit to expectations is significantly different among clusters.

The second analysis focuses on the “surprise” item that reveals a disconfirmation of the

expectations (Figure 31).

Surprise Surprise

Cluster 1 Cluster 2
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Surprise
Cluster 3

1111

Standard Std+plain Std+Yakult

Figure 31: Means of assessment of surprise for each product for each cluster. Letters in bold show significant
differences among products at a = 10%

Only cluster 1 discriminates between the products on the surprise: YOP has a significantly
higher score than the standard. YOP has the highest number of quotations on surprise and fits
the least well with expectations. The standard fits the best with expectations and has the lowest
number of quotations on surprise. For cluster 1, the assessment of surprise has a ranking that

is opposite to the fitting with expectations.

For the other clusters, this correlation is not the same. The product that fits the best with
expectations is not always the one with the lower quotation on surprise. Furthermore, the
assessment of the item is quite similar among clusters regarding the effect product*cluster of
the ANOVA (p-value=0.743).

Thus, ranking of products on surprise are almost the same between clusters.
Differences are only significant for cluster 1. There are no significant differences

of scoring between clusters.

The third step of the analysis is focused on the overall liking to understand the valence of the

disconfirmation (Figure 32).
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Overall liking
Cluster 3
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Figure 32: Means of assessment of overall liking for each product for each cluster. Letters in bold show
significant differences among products at a = 10%

Looking at the results, the ranking of products for overall liking is the same as fitting to
expectations. Therefore for each cluster of consumers, the product fitting the best with the
expectations has the highest overall liking. The product having the lowest quotation on fitting
to expectations has the lowest liking. Effect of the product*cluster factor is significant for the
ANOVA (p-value < 2e-16).

Thus we can validate both action standards as well for overall liking.

We can validate H1 and conclude an individual perception of adequacy to
expectations. From a set of subjects recruited with specific characteristics related
to gender, age and use of standard Actimel, different clusters can be obtained
based on the fitting to expectations. The first study highlighted individual
differences of perception and therefore adequacy between expectations and

perception of products. Three profiles of consumers can be described:

* Cluster 1: consumers discriminating all the product range
* Cluster 2: consumers that are low discriminators

* Cluster 3: consumers discriminating one product through a strategy
of contrast, namely rejecting this product as completely

disconfirming expectations

Is the affective judgment influenced by the degree of disconfirmation (H2)?
An analysis of the affective items will be made for each cluster, as the ranking of products is

different depending on the cluster of subjects.

Looking at the results provided by cluster 1, all the items show significant differences of

assessment among products (Figure 33).
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Figure 33: Means of assessment of affective items for each product for cluster 1. Letters in bold show significant
differences among products at a = 10%

For positive items (serenity, satisfaction, pleasure), the ranking of products is the same as
fitting to expectations. For negative items, the ranking of products is reversed. Regarding
serenity assessment, two significant different groups of products are formed separating YOP
from the rest of the group. Regarding satisfaction and pleasure, three significant, distinct

groups are made separating YOP from the mix with Yakult, from the standard and the mix with
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plain. Thus, among the three positive items, satisfaction and pleasure are more discriminative

than serenity when it comes to the number of significant different groups.

Looking at the results obtained on the four negative items, they present three different cases.
Regarding frustration, three significant, distinct groups are made separating YOP (the higher
score) from the mix with Yakult, from the standard and the mix with plain (lower score).
Regarding deception and confusion, there are only significant differences between YOP with
the highest score (YOP) and the rest of the group having the lowest score. Regarding
perturbation, YOP and the mix with Yakult have a significantly higher quotation than the rest
of the product range.

Looking at the last item, it differentiates significantly three groups of product: YOP and the
mix with Yakult having the highest score and being not differentiated.

Thus, for cluster 1, all affective states allow discriminating samples, but not at the
same level. Some of the items discriminate only a high disconfirmation as
serenity, deception and confusion. Some others allow discriminating closer
products with a lighter discrimination as satisfaction, pleasure, frustration,

perturbation and indifference.
Detailed analysis for clusters 2and 3 are provided in appendix 8.

Therefore, we can validate H2 as results highlight a difference of affective
judgment among the three clusters. Indeed, depending on the degree of
disconfirmation of expectations affective states discriminating the products are

not the same.

A cross-analysis between clusters 1 and 3 shows some consensual results on

affective items:

+ Serenity only allows discrimination for the more disconfirmant

product for a high degree of disconfirmation

+ Satisfaction and pleasure allow discrimination of the close
disconfirmant products, for a high and low degree of

disconfirmation

* Deception allows to discriminate only the most disconfirmant

products for a high and low degree of disconfirmation

* Perturbation allows discriminating disconfirmant products.
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The influence of the nature of the disconfirmation on the affective judgment (H3)
Results will be organized per cluster by analyzing sensations, benefits and context of

consumption that can explain the disconfirmation.

Analysis of sensory characteristics
The first analysis for cluster 1 can be shown in Figure 34 explaining sensory perception

inducing the disconfirmation.

Sensory description related to disconfirmation
Cluster1

60

50

—g—Standard

Standard+plain

== Standard + yakult

Percentage of elicitation

Figure 34: Percentage of elicitations of the reasons why the product does not fit with expectations. The
percentage of descriptors elicited by more than 5% of the subjects is retained.

The description elicited by consumers relates to the visual characteristic (white color), to the
flavor (sweetness, acidity, strawberry intensity and yoghurt intensity), to the texture
(thickness). The highest percentage of elicitation relates to “too thick” for YOP product for 48%
of the subjects. “Too sweet” is evocated by 30% of the subjects for YOP and the mix with Yakult.
Therefore, sensory disconfirmation relates to the thickness for YOP, as hypothesized, and with
too much sweetness. For the mix with Yakult, sensory disconfirmation relates partly to too

much sweetness.
Detailed analysis for clusters 2 and 3 are provided in appendix 8.

To sum-up, for each cluster, sensory perceptions inducing a sensory

disconfirmation of expectations are not the same:

e For cluster 1, YOP does not fit with their expectations due to its thickness.
¢ For cluster 2, there is no specific highest elicitation as there is no case of

disconfirmation.
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¢ For cluster 3, the mix with Yakult does not fit with their expectations

because it is too sweet, liquid and artificial.

Analysis of benefits
The first analysis of data provided by the subjects of cluster 1 show differences among products

for all the benefits illustrated by the boards (Figure 35).
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Figure 35: Means of assessment of fitting with benefits for each product for cluster 1. Significant differences at
10% are illustrated by circles

For cluster 1, YOP has the lowest quotations for all the boards; it is significantly
different from the mix with plain and the standard. The standard has the highest assessments
for best fit with all the boards; it is significantly different from the mix with Yakult and the
YOP. Therefore this results show that the standard fits the best with all the benefits associated
to Actimel in the primed situation of consumption, namely “Energized”, “Ready for my day”,
“Supported and protected” and “Conscious of myself”. YOP is the product that fits the least
well with all these benefits. This aligns with the results provided by the fitting with
expectations, the more the product disconfirms the expectations, the less it fits with the

benefits.

Moreover, looking at the board “Party” which does not fit at all with the product
Actimel, results show that this boards has the lowest number of quotations among all the
boards for every product. This shows that checking the priming has been well done on Actimel.
However, for “Physical activities”, the assessment of this board is almost the same as the four
other boards fitting with the situation of consumption. This board was designed to fit with

Actimel but not with the situation of consumption, therefore our hypothesis is not conclusive.
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Detailed analysis for clusters 2 and 3 are provided in appendix 8.

To sum-up, except for cluster 2, the results highlight significant differences
among products on all the boards fitting with the primed situation. However,

cluster 1 differentiates more the products than cluster 3.

Contexts of consumption
For cluster 1, analysis shows significantly higher frequencies of elicitation of the two contexts

for all the products (Table 14).
Table 14: Frequencies of check for each product and each context for cluster 1.

Coloration: significant higher frequencies per product between contexts.
Bold letter: significant differences per context between products.

Usage on Usage

CEEpgRime Usage for | the go during Usage at WEERR CRErzeim Usstge Usage Usage
Cluster 1 after after the during after
. breakfast | before the lunch . . other
getting up q sports | afternoon | dinner dinner
work morning
Standard 23 42 24 29 3 17 10 3 4 4
Standard + plain 23 39 25 26 4 19 12 1 2 3
Standard + Yakult 18 35 21 20 7 12 8 1 5 2
Yop 13 24 16 15 8 6 12 1 5 1

“Usage for breakfast” has the highest frequency for every product; therefore, the context
breakfast is significantly more associated with all the products. These results provide evidence
that the contextualization made at the beginning of the test has been a success. However, there
is no incongruent context associated to products that are not fitting with expectations;
therefore there is no clear evidence of a relation between the sensory disconfirmation of

expectations and a non-fitting with the context

Regarding the comparison among products, two contexts show significant differences of
frequencies of association: “Usage for breakfast” and “during the morning”. The standard is
significantly more associated to the « Usage for breakfast » and « during the morning » than
YOP. In other words, these results are aligned with the ranking among « fitting to
expectations». The product fitting the least with expectations has a significantly lower

association with the context enhanced at the beginning of the test.
Detailed analysis for clusters 2 and 3 are provided in appendix 8.
To sum-up, there are no clear differences of results on contexts between clusters.

Summary of the relation between the nature and degree of sensory disconfirmation
of expectations and affective judgments
In order to better define the relation between affective judgments and sensory

disconfirmation of expectations, a synthesis is provided (Table 15).

Table 15: Summary of the results for each cluster
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Cluster Degree Nature Affective judgments

1 Discrimination Sensations (thickness : YOP &  Surprise (YOP)
of the whole set sweetness : YOP &Yak)
Serenity (YOP)
High degree Benefits (YOP & Yak)
(YOP) Satisfaction & Pleasure
(YOP&Yak)
Low degree
(Std+Y) Frustration (YOP&Yak )
Perturbation (YOP+Yak)
Deception & Confusion (YOP)
Indifference (set)
2 No Confusion (YOP+Yak)
disconfirmation
3 Discrimination Sensations (sweetness / Serenity & Satisfaction &Pleasure
of one sample Liquid/ Artificial) : Yak) (Yak)
High degree Benefits (Yak) Frustration & Confusion (Yak vs
(Std+Y) YOP)

Deception (Yak)

Regarding results H3 is validated. Indeed product properties related to sensory
disconfirmations of expectations are different among clusters and the

differences among products on the fit to benefits are different among clusters.

The third conclusion on the relation between the nature of sensory

disconfirmation of expectations and affective feelings is:

¢ Differences of perceived sensory disconfirmation of expectations can be

explained by the nature of the criteria that do not fit with expectations

« All clusters show elicitation on sensory characteristics concluding that a

sensory disconfirmation of expectations is perceived by all the consumers

* Clusters 1 and 3 have perceived a lower fit with benefits for the most
disconfirmant product allowing us to conclude a link between concept and

sensations
*+ No clear evidence has been provided on the relations between specific
affective judgments and the nature of criteria providing the sensory
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disconfirmation of expectations. All items allow differentiating the

product that fits least well with expectations

Characterization of consumers on familiarity
An analysis of the characterization of consumers has been made among the three clusters

through each theme of familiarity proposed in the questionnaire and related to different part
of the product. A chart summarizes results provided on familiarity between clusters (Figure
36).
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Figure 36: Means of assessment of themes of characterization between clusters. Significant differences at 10%
are illustrated by circles

A first glance at the chart it seems there are no significant differences among the clusters.
Among the ten variables of familiarity, only two are discriminating the clusters of consumers.
“Objective knowledge about probiotics” and “Knowledge about Actimel” are the two variables
showing significant differences among the clusters. “Objective knowledge” grouped together
questions relating to expertise on probiotics. This is an objective assessment of the level of

expertise of the subjects on probiotics category.

Looking at the differences among the clusters for these two variables, cluster 2 has a
significantly higher number of quotations on objective knowledge on probiotics than cluster 1.
Cluster 1 shows a significantly higher assessment on “Knowledge about Actimel” than cluster
3. This result is correlated to the ranking of product made on the fit with expectations as the

standard for this cluster fits the best with expectations and YOP the less.
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To sum up, Hg is validated as two items allow discriminating clusters of

consumers.

2.4. Main conclusions

The main results provided by the study are as follows:

¢ A difference of perception of sensory disconfirmation induces a difference
in affective judgments (Hz1).

e The degree of perceived sensory disconfirmation induces differences of
affective judgments (H2).

¢ The nature of sensory disconfirmation of expectations influences affective
judgments (H3). However no clear evidence has been revealed of the
relation between the nature of sensory disconfirmation of expectations
and affective judgments.

e The perception of the discrepancy between expectations and the actual
product is different among the subjects, even amongst those recruited
specifically because of the situation of consumption and their heavy usage
of the actual product. One factor correlates to this variability is familiarity
(Hg).

2.5. Methodological limits

One purpose of the study is to validate the hypothesis made through the qualitative
study on affective judgments. Instead of a two-step methodology asking the consumers to
assess the properties and affective states related to the product twice both before and after
consumption (Cardello and Sawyer, 1992; Thomson and Crocker, 2015), the objective is to
propose a list of affective judgments after consumption, ensuring an understanding of the
degree and origin of sensory disconfirmation of expectations. Indeed, affective states are more
spontaneous than a “fitting to expectations” assessment. The results provided by the study
allow a conclusion to be drawn on the relation between the degree of the discrepancy and
affective judgments induced, but not on the nature of the discrepancy. These results are aligned
with those provided by Ludden et al (Ludden et al., 2012b) correlating the degree of
discrepancy with emotions in an object design process. Therefore, the results are similar in
food design. The role of the relation between sensory perceptions and cognitive associations
inducing a sensory disconfirmation of expectations and thus an affective judgment is not
proved in this study. One methodological issue may induce these results: the next set of
proposals should be better designed in order to have a higher fit with expectations. Results
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should be more discriminant in every aspect of the sensory disconfirmation of expectations:

sensory characteristics, benefits and contexts of consumption.

Surprise is only felt by the consumers in cluster 1 and the results from this group are aligned
with the hypothesis built on the products. Regarding results provided by cluster 2, differences
among the products are close and all the quotations are high, meaning that even if this group
of consumers differentiates the product on the level of fit, all the products are good proposals
for them responding to their expectations. This is aligned with the fact that there are no
differences perceived in sensory characteristics, benefits and contexts of consumption for this
cluster. Therefore, surprise should be a more discriminative item than the level of fit to
expectations. Indeed, as emphasized by Mellers et al (Mellers et al., 2013), surprise should be
induced each time the subject felt a cognitive dissonance, namely a discrepancy between what
s/he expected and what s/he actually perceived. The correlation between surprise and sensory
incongruency was also proved whatever the degree of disconfirmation (Ludden et al., 2012b)
Therefore, for the two last clusters, the discrepancy between expectations and perception was
not so successful. Recommendations in consumers test design to screen samples among their
fit to expectations should add the level of surprise as a first item. A further recommendation
should be clustering subjects on surprise to check the correlation with the fit to expectations

and the overall liking,.

The sentences at the bottom of the boards may have induced a bias in the assessment because
they are close to the words used for the priming; therefore a product that was fitting well with
expectations was naturally associated with all the boards presenting the same words. An
improvement of the methodology would be to remove the sentences and only keep the images.
Regarding the lack of differences in the context, these results could be due to the priming effect,
as the contextualization was made for “breakfast”, all the participants have spontaneously
ticked the congruent context. One proposal to avoid the bias could be to have an open question
related to context as was done for sensory characteristics. Indeed the results show that
providing an open question for sensory characteristics was successful as the participants
focused their attention on the sensory properties that were not congruent. The results are
aligned with the hypothesis made about the product. If we had provided questions on a scale
for a defined list of sensory properties, the risk would have been to bias the focus of the subjects
from one product to the next, and bias, therefore, the spontaneity of the answer. Therefore in
the same way by providing an open question on context rather than an exhaustive list, may
induce participants to choose the most appropriate context for each product and therefore

highlights the differences among products.
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The hypothesis built by the qualitative pre-study on the benefits relating to the new
positioning of the brand Actimel, “Feel strong and prepared for the day” and the link with
sensory characteristics, needs to be more strongly validated through a quantitative step.
Another study with closer proposals to the sensory guidelines could induce different results.
This point can also be discussed as a question on the role of qualitative methodologies in the
development of product. Hypotheses made through these methodologies on lower number of
people, even with a precise target specific on several criteria related to a define situation of
consumption, need to be validated by a quantitative step. Indeed, based on the qualitative pre-
study, the sensory guidelines and benefits provided by the consumers were consensual.
However, with the same target of people, the results of the quantitative study show that there

is a lack of consensus between consumers.

The results show that even for a target group (recruited based on criteria of high frequency of
consumption) the specific motivation to consume the product in a given context, perception of
sensory disconfirmation of expectations are not consensual. Only cluster 1 show results aligned
with the hypothesis made on samples. Therefore, the number of recruits should have been
greater and with less selection criteria. Clusterisation provided through the analysis thus
allows us to characterize the target that best show the opportunity for the business, or find
consensus between clusters in order to address more consumers through a sensory expert

characterization of the best proposals for each cluster.

Familiarity has been proved to be a factor influencing the categorization process (Faye et al.,
2004; Medin et al., 1997). Results have shown that knowledge differentiate two clusters.
However the differences are not so great inducing two points of discussion. Firstly, some
factors may have been forgotten; secondly, clusterisation is made on perception and not on
familiarity. The next step should be then to cluster consumers on familiarity in order to assess
if the differences of perceived sensory disconfirmation of expectations are induced. This could
also be related to the product range, and may be confirmed through a further study with closer
products. Results are anyway aligned with the correlation between the level of expertise and

the perception.

Due to practical constrain, the panel of subjects was limited. Further investigation is needed
with at least 200 subjects (as made for study 2B) ensuring having a sufficient number of subject
in each final cluster. Indeed, 40 subjects at least are needed in each cluster to ensure a good

statistical criterion.
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To sum-up, the following statements are made:

¢ Next study should be made on proposals more different on the fit to
expectations, with a proposal designed to be closer to consumers
expectations.

¢ Surprise should be integrated in consumers tests as a criterion to
check if the product is dissonant with consumers expectations.

¢ Sentences on the board of pictures should be removed.

e Targets of consumers should be designed based on perception and
familiarity.

¢ Clustering subjects on familiarity should be a next step of
investigation to understand the relation with the properties
inducing a sensory disconfirmation of expectations.

¢ Ahigher number of subjects is needed to cluster the panel of subjects

on their perception.

4. Discussion

The sensory disconfirmation of expectations is not only a matter of the sensations perceived in
the recipe, but also of the translation between the benefits and context, as the concepts into

sensory characteristics of the recipe relate to an ad-hoc category.

The design of the test for study 3B is organized in order to activate firstly the knowledge
relating to the situation of consumption, and then knowledge relating to Actimel. Looking at
the results of the three clusters, it shows that the way of categorization was different. Indeed,
cluster 1 has clearly differentiated the standard from the YOP on the fit to expectations and the
surprise, meaning that the categorization primed should have related to Actimel in this specific
situation of consumption. For cluster 2, the low discrimination of the samples and the lack of
discrimination on the level of surprise, could be a matter of categorization. Indeed, these
consumers have a defined category in mind relating to food for the breakfast (to feel strong
and prepared for the day) but both the proposals, either Actimel or YOP, could fit to this.
Therefore, they have no clear category, i.e. Actimel, in mind. These results can be discussed as
evidence of the influence of the level of categorization on perceived sensory disconfirmation of
expectations. This study does not result in a conclusion on the categorization explaining these
results. Adding an assessment of the fit to the brand Actimel after the fit to expectations would
have helped. Indeed, if the consumers of cluster 2 had given a lower quotation on YOP than on
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the standard, then it would have meant that they could differentiate between an Actimel and a
YOP, and therefore had the clear category of Actimel in mind. On the contrary, as there was no
difference among this quotation, this cluster didn’t have a specific category (i.e. Actimel) in
mind. Therefore, a questionnaire which aims at screening the products among the fit to

expectations should also contain a question on the fit to the brand.

The relation between concept and sensory pattern in a subject’s memory depends on the
individual as previously shown on study 2B. The results are aligned with these conclusions
through the clusterisation on perception of sensory disconfirmation of expectations. Each
subject has a different focus on sensory characteristics and therefore associates with different
concept in mind. It is why, by priming a situation of consumption, it induces different
perceptions and thus different sensory disconfirmation of expectations. As explained by
Barsalou, perception relies on the sensory pattern of information taken in by the subject
through selective attention (Barsalou, 1999). This process of attention is different among
subjects and depends also on the strategy used by the subjects to reduce cognitive dissonance.
Studies focusing on the impact of the disconfirmation of expectations of hedonic judgment
have mainly concluded an assimilation-contrast strategy (Lange et al., 1998; Schifferstein et
al., 1999; Siret and Issanchou, 2000). The results provided do not allow for a conclusion on the
strategy as we don’t have the discrepancy between liking before and after consumption.
However, regarding cluster 3 of the study 3C, results show that the mix with Yakult is rejected
by subjects as not fitting with their expectations. We may hypothesize that subjects have used
a strategy of contrast for this product assessment. In other words, by relating this hypothesis
to categorization, this product has been rejected as a member of “ad-hoc category” primed with
the contextualization. Therefore, depending on the attentional process and the size of the
category, the strategy (Faye et al., 2004; Medin et al., 1997) used by the subjects should change
with perception and have an impact on affective judgment. Another study would be needed to

relate categorization with strategy to reduce cognitive dissonance.

If the criteria used to define the level of categorization change among subjects, then a key step
is to understand, before the screening test, how consumers organize their knowledge of
products for a given situation of consumption. Sorting tasks allows revealing structures of
categories in mind related to a specific context. Therefore, one recommendation could be to
ask consumers to sort products according to the situation of consumption which could induce
a direct access to categories and their association with sensory characteristics. This is a way to

get access to sub-categories for a specific situation of consumption.

The results have shown that sensory disconfirmation of expectations can address sensory

characteristics of the product but also the benefits and context of consumption. These results
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are aligned with previous conclusions drawn from studies 3A and 3B on the relation between
concept and sensory characteristics depending on the category which the product is recognized
as a member. If results show sensory characteristics elicited as inducing the sensory
disconfirmation of expectations are different among products, the benefits assessment is quite
linear. Indeed, a product that does not fit expectations is going to be ranked lower on the
assessment of all the benefits. The nature of sensory disconfirmation of expectations addresses,
therefore, almost all the axis of the product-experience in this study: the recipe through
sensory assessment, the benefits and contexts fitting with the brand. The packaging part is
missing. As many studies have already shown, packaging also induces sensory and cognitive
expectations (Ares and Deliza, 2010; Piqueras-Fiszman and Spence, 2012; Schifferstein et al.,
2013). Indeed, each of the parts of the product-experience needs to be congruent in order to
avoid consumers feeling a discrepancy. Therefore, adding a packaging part with a two-step
methodology: firstly screening packaging; and secondly recipes in the best packaging, could be

the best way to define the most adequate product experience.

Mains conclusions on the chapter are:

e A sensory disconfirmation of expectations is a discrepancy of ad-hoc
categorization during the perceptive process induced by a criteria related
to either sensory or cognitive associations

e A sensory disconfirmation of expectations induces a different nature of
affective judgments depending on the degree of disconfirmation and the
nature of criteria inducing the discrepancy

¢ Perception of sensory disconfirmation of expectations is variable among
individuals and induces various affective judgments because of different

cognitive and sensory associations.
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Chapter 7: Conclusions

This PhD research aims at better understanding relationships between expectations,

memory, perception processes and affective judgments. More precisely, we aimed at
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demonstrating that these relationships are formed by a two-way association between cognitive
associations on one side and sensory perceptions on the other side. Three different pieces of
fieldwork were conducted based on categorization tasks and affective judgments of familiar

and non-familiar product ranges.

The first part (chapter 4) was dedicated to studying the relationship between memory
and expectations. Two studies were conducted (1A and 1B) on a familiar product range:
strawberry fresh dairy products with French consumers. The objective of the research was to
demonstrate that expectations are defined by labile ad-hoc categories and that cognitive

associations with these categories induce sensory expectations.

e Study 1A concludes that cognitive associations with packaging information induce
sensory expectations. The study was a free sorting task followed by participants giving

a description of nine packagings of strawberry yoghurts without tasting them. The
results showed that the categories are described by contexts of consumption, functional
benefits, AND sensory characteristics.

e Study 1B concludes that the categorization of a product is dependent of the context, and

is variable among subjects. It compared on the one hand a free sorting task carried out
under two different conditions with the same range of products: a free sorting task on
packaging without tasting and a free sorting task with a blind tasting. On the other
hand, the individual variability of free sorting on the blind tasting was investigated. The
results showed first two different configurations of products between conditions. They

also showed different configurations between the clusters of subjects.

This first part allows us to conclude that contextual information, hereby
packaging information with different cognitive associations induce sensory
expectations through the retrieval of “ad-hoc” categories which depend on the

contexts and the subjects.

The second part (chapter 5) was dedicated to the investigation of the relationship between
the expectations based on “ad-hoc” categories and perceptions. Two studies were
conducted (2A and 2B) with Polish consumers and applied to a non-familiar range of products:
cold teas. The objective of the research was to understand if contextual information,
hereby sensory diversity and brand, influence the sensory perceptions elicited by
subjects and association with different cognitive expectations depending on

individuals.

e Study 2A concludes that a sensory diversity of presentation induces a variability of

sensory perceptions and a diversity of cognitive expectations. The study compared two
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contexts of presentation inducing two different sensory perceptions of the same
product range: monadic (product presented alone) and comparative (the whole set of
products presented together). In both conditions participants were asked to undertake
a descriptive exercise, followed by a task of association with one situation of
consumption. Results showed that for most of the products, the nature of cognitive
expectations is different depending on the sensory perceptions elicited by the subjects.
e Study 2B concludes that associations between sensory perceptions and cognitive

expectations are different among subjects and are correlated to familiarity of

consumers of their product experience. The methodology was based on a free sorting

task with a description exercise and an association to a situation of consumption.
Results showed four clusters of subjects as having different associations between
sensory perceptions and the situation of consumption for the set of products. These

clusters were also diverse in terms of familiarity.

This second part allows us to conclude that contextual information, hereby
sensory diversity and brand induces different relationships between sensory
perceptions and cognitive expectations depending on the subjects. This is

correlated to the familiarity.

The third part (Chapter 6) studied the interaction between expectations and perception
adequacy and affective judgments through ad-hoc categories retrieved before
and after consumption. Three studies were conducted with German and French consumers
(3A, 3B) and applied to familiar fresh dairy products and drinks. The objective of the
research was to study the influence of sensory disconfirmation of expectations

on affective judgments.

e Study 3A concludes that priming a concept associated to a different category than the
one associated with the tasted product, induces a sensory disconfirmation of

expectations. It aimed at studying the influence of a discrepancy between categories
activated before and after consumption on the assessment of the sensory characteristics
and hedonic judgment of a product. The methodology was applied to a particular
fermented yoghurt drink: Actimel. Results showed that texture and hedonic
assessments were different before and after consumption.

e Study 3B concludes that a difference of perceived sensory disconfirmation of

expectations induces a different nature of affective judgments. It studied the effect of

sensory disconfirmation of expectations on affective judgment applied to a set of

fermented drinkable yoghurts. The methodology is based on a two-fold assessment of
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the products (affective items first, then sensory and conceptual properties) in
sequential monadic. Results showed three different clusters of consumers assessing
differently the product range among the fit to expectations and the fit to cognitive and

sensory associations leading to different affective judgments.

This third part shows that a sensory disconfirmation of expectations: relates to a
discrepancy of cognitive associations and sensory perceptions related to
different categories activated before and after consumption; is diverse among
subjects depending on the cognitive and sensory associations; and induces

different affective reactions depending on its nature and degree

The main conclusions of the research aim at providing a theoretical model of perception that

relates categorization to expectations to affective judgment (Figure 37).

Expectations
« Ad-hoc » category

CONSUMPTION

PERCEPTION

« Ad-hoc » category

|

Affective Judgment

Figure 37 : Final theoretical model of the research

e Expectations are based on “ad-hoc” categories primed at the first step of perception.
Expectations can be defined therefore as a categorization step at the beginning of
perception. From external cues taken into account by the subjects, strong relations are
made with expected benefits and with expected sensations.

e Expectations are diverse between individuals because of a diversity of cognitive and
sensory associations. This diversity is framed by a diversity of categorization between
subjects related to their familiarity and the nature of the sensory information taken into
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account by the subjects. Sensory disconfirmation of expectations is induced by a
discrepancy between categories retrieved before and after consumption. All the
properties defining the category (contexts of consumption, benefits, and sensory
characteristics) can then induce a sensory disconfirmation of expectations. Depending
on the number and the nature of the criteria inducing the discrepancy between
categories, i.e. the degree of disconfirmation, the induced affective judgments are

different and could be correlated to the familiarity of consumers with the product.
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Chapter 8: General discussion
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The general discussion is organized in two sections, the first one is dedicated to the

methodological questions and the second to theoretical ones.

Beyond providing insights as to the relationship between expectations and perceptions,
this PhD aims at integrating consumers expectations as a key driver in food product design.
Thus, by better understanding the cognitive processes supporting the consumers’ perceptions
and their final judgments, we aim at improving current methodologies behind consumer tests.
The following methodologies were implemented in other DANONE business projects with our

support:

o Elicit expectations of consumers through a qualitative study (applied on pre-study

Chapter 5). Starting from a broad concept, this study reached different types of
knowledge: benefits, contexts of consumption and sensory characteristic based on
subjects’ memory. It includes a last tasting part to readjust sensations with tangible
stimuli.

e Translate consumers’ expectations into sensory characteristics (applied on study 2B).

This is a quantitative methodology based on a free sorting task with description and an
association to cognitive expectations. This methodology allows us to gather the
association made by subjects between sensory perceptions and cognitive expectations.
In parallel, sensory expert panels described the products. Cross-analysis allows us to
give recommendations on sensory guidelines to the R&D team and communication
guidelines to the Marketing team.

e Characterize consumers on familiarity (applied on studies 2B and 3B). The
questionnaire allows us to describe consumers based on different aspects of familiarity:
knowledge, usage and attitudes, implication with different components of the product
experience (recipe, brand, and category) and not only on social criteria. These criteria
help marketing teams better recruit the target of consumers fitting with the concept.

e Clustering subjects on perception (applied on study 2B). This allows for the definition

of consumers’ targets having the same association between sensory perceptions and
cognitive expectations. Results obtained through this analysis help the marketing
teams by giving a characterization for each target and the cognitive associations.
Additionally, the development team gains precise sensory guidelines for each target.

e C(Clustering subjects according to perceived disconfirmation of expectations for
screening test (applied on study 3B). Based on the individual variability of relation
between sensory and cognitive expectations, the analysis must be made at an individual
level. Therefore, clustering subjects according to the perceived disconfirmation of
expectations allows to access for each cluster to the best prototype and associations

provided.
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e Affective questionnaire (applied on study 3B). It allows for an understanding, through

spontaneous reactions, of the degree of sensory disconfirmation of expectations.
Beyond liking, these affective judgments provide more information as to the perception

of consumers.

Main limit of this work is related to the relationship between contextual information provided
on the product and the familiarity of consumers, i.e their previous experiences with the
products. Familiarity of consumers was only measured and contextual information were only
manipulated through a contextualization step. Thus improvement of the design research
should be through tests in context and by recruiting subjects on their familiarity to the product
range. One way is by using new products range, i.e prototypes unknown for the subjects
designed for the purpose of the research and making a step-by step familiarization in different
real situations of consumption. One set of subjects recruited at the beginning of the research
work is exposed during the studies to one precise situation of consumption associated to the
range of products. For each study a standard panel “non familiar” is recruited as a neutral

sample. The design of the research follows the one we used for our research (Figure 38)

Panel of subjects B

Panel of subj A ili
anel of subjects « Non Familiar

« Familiar panel »

panel »
Step 1:

Concepts induce | B .
sensory expectations Context 1 !
' Sorting task and association with sensory and conceptual i
! properties i
Sensory perception ! Without contextualization :
induce conceptual | . - . !
. ' Sorting task and association with sensory and conceptual
expectations | . !
! properties :
tep 3: T e :
SSenIs)o?I)'y : Context 1 and 2 :
disconfirmation and .. ‘_A_iif_e_c_t_“_/_e _J_l_lfl_%r_r{e_l_l:[ ______________________ i

affective judgment

Figure 38: Overview of the research
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First part of the research aims at demonstrating that cognitive associations with a situation of
consumption influence the sensory expectations. The familiar panel is exposed during a pre-
step to one concept during several days in one real situation of consumption. Then the same
product range is assessed by the two panels of subjects. Design of the methodology is based on
a free sorting task with a description step and an association with boards of cognitive
expectations. A comparison of the results obtained by the two panels should demonstrate a
variability of ad-hoc categorization and thus a variability of sensory expectations depending on

the familiarity of subjects to the association between the context and the concept associated.

Second part of the research aims at demonstrating that a variability of sensory perceptions
through ad-hoc categorization should induce a variability of cognitive expectations. An
exposure step should be plan during several days. Subjects of panel A have to taste the products
in context 1. Then, as for the first part, the product range is assessed by two panels of

consumers.

Third part of research aims at demonstrating the influence of sensory disconfirmation of
expectations on affective judgment. This influence depends on the cognitive and sensory
associations of the ad-hoc category to which the product is identified as a member. The
variability of ad-hoc categorization is induced by proposing two different contexts: context 1
adequate to the product range as learned by panel A of subjects and the context 2 which is not
fitting with the product range. The comparison is also made between panels to assess the
influence of the familiarity on the perception of sensory disconfirmation of expectations and

the affective judgments of subjects.

Some methodological points are still being decided upon. These methodological points have
not yet been validated through our fieldwork. Thus, more studies must be implemented to
apply the methodologies and accumulate data to ensure clear conclusions on the following

hypotheses:

e Regarding familiarity, items were selected based on the literature. However, according
to the results provided by chapters 5 and 6, we still need to implement the
questionnaire on different product ranges and different consumer targets to make
strong associations between the variability of categorization between subjects and
familiarity.

e Regarding affective judgments, the study 3B does not allow validating the hypothesis
made during the qualitative group interviews on the relationship between the origin of
sensory disconfirmation of expectations and the nature of affective judgments elicited
by the subjects. Further studies are needed to validate these hypotheses on different

product ranges and different consumer targets with a higher number of consumers
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¢ Regarding surprise items, we also need further investigations on a product range with
closer sensory perceptions to ensure that this item is always correlated to a sensory

disconfirmation of expectations.

Based on the results, several perspectives are proposed regarding the improvement of
classical consumer tests using liking in laboratory assessment as a standard. We focus our main
recommendations around two axes: using the sorting task in the design of a product to
understand consumers’ expectations and perceptions; and taking into account individual

differences in the key performance indicators (KPI).

Going further with sorting task in a food product design
The sorting task has proved to be an efficient methodology to reveal consumers’

expectations and perceptions by defining ad-hoc categories and cognitive and sensory
associations. Thus, by modifying some of the information given to the consumers during the
test, more recommendations should be given as to the food product design and we should
increase applications of the free sorting task. Results provided by a free sorting task can help
designing food products at different stages of the process and give different information about
the categorization process and the criteria taken into account by the subject depending on the
various stimuli proposed. Several objectives are hereby proposed in line with the use of the free

sorting task. These objectives have been derived from results derived from this research.

Gaining access to full product experience expectations
Our results on “cold tea based on water” products show that this new methodology based

on the free-sorting task allows us access to information regarding the three pillars of the full
product experience. By clustering subjects according to their categorization and characterizing
them on familiarity we gain information regarding the target based on their perception and
their usage. Through a cross-analysis between groups of products selected by consumers and
the sensory descriptions made by experts we learned information about the recipe, i.e the
product itself. Then, by adding a step of association with boards, we provided information
relating cognitive associations with the product and the brand, namely the situation of
consumption. Based on this free sorting task, through the access to categories retrieved, we
were able to understand the criteria of sensory categorization but also the cognitive
associations inferenced from the category. In a full product experience design, results provide
clear information for the development team to formulate the recipe but also to marketing
teams for the target and the positioning of the product in terms of its communication. One
further step should have been to add the packaging part to design the product entirely from
the recipe to the holistic experience. Indeed, sensory cues on packaging design influence the

perception of the recipe itself. Thus, by proposing a further step with the same methodology
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applied to packaging, we should be able to propose guidelines to design the full product

experience.

Gaining access to consumers’ perception of the market and competitors
Food consumption is oriented by a motivation to consume the product and a context of

consumption associated. A product, composed by a recipe, a pack and a brand, is always
positioned in the market to ensure it delivers to the consumer a specific benefit. It also must
through advertisement, for example, give information on how, when and where to consume
the product. However, sometimes it is clearly difficult for the consumers to understand this
positioning and for the marketing teams to understand which products or brands the product
is in competition with. It is even more true for products identified as members of a specific
category. This positioning made by the subject is depending in the market, on the place of the
product on the shelves, or on the experience which has been built around the product if it is a
familiar one. However, as categorization is induced by a motivation, how can a brand identify
the broader range of products which are their main competitors? For example, a benefit such
as “makes me strong” or “energized” in the morning can fit with a various range of products:
coffee, orange juice, granola bar, fresh dairy products. This range of products is clearly different
in sensory characteristics and the choice of the consumers will be then influenced by its own
translation of the benefit. For a brand that would position its products within this situation of
consumption, it could be difficult to understand competitors’ products and therefore the
specificities the product needs to have to be identified as a member of this category and thus
to be chosen. Therefore, the sorting task, as we used it in our research, can help marketing and
development teams to understand how the market is perceived by the consumer and to
understand the close competitors of the brand. One key part will be to choose the products
through internet stage by asking to a massive set of people the associations related to the
specific situation of consumption or based on ethnographical observations made by a

marketing team.

Gaining access to criteria for defining the uniqueness of the product
As food perception and thus identification of the product is based on the categorization

process, the sorting task can help to understand key criteria for defining the specificity of the
subcategory which a product is a member of. Delivering a superior product experience relates
to the congruency of the experience of the product between all of its components. In other
words, finding the criteria that define the specificity of the product regarding the brand,
packaging and recipe vs other competitors is a way to access a higher purchase rate from the
consumer. These criteria of categorization can also be cognitive or sensory associations.
However, perception of these criteria should be present in either or each of the components of
the product: brand, packaging and recipe. As the brand is already well categorized in
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consumers’ mind most of time, it is key to assure that specificities related to the category are
clearly emphasized in the pack and the recipe. Delivering a superior experience and making
the product as unique is also correlated to the renovation of each component of the product.
These are also results that can be provided by the sorting task through an association with fit
to the situation of consumption, brand, liking assessment and purchase intent. Thus, defining
properties that are unique for the product category is defining the properties needed to
differentiate the ad-hoc category integrating the brand according to a given situation of

consumption.

Gaining access to disconfirmation categories
Results provided by the studies in chapter 6 show that priming a benefit is priming

expectations associated to an ad-hoc category. Cognitive dissonance is induced by a different
association between categorization before consumption and after consumption. We had used
a classical presentation in sequential monadic to screen affective items. However, once
affective items are defined and related to nature and degree of sensory disconfirmation, the
next step is to propose all the samples at the same time and to use a sorting task under different
conditions and provide the categorization among the benefit primed. Thus, by adding a fit to
expectations and brand it is possible then to screen the category with the best fit to the
expectations and based on the protocol with a sensory description and association toboards of

cognitive expectations.

Inter-individual differences taken into account in methodologies
Results of the research show a variability of expectations and perceptions between

subjects for different cases. We apply the clusterisation of consumers on a large target allowing
us to give more precision for further recruitments. We apply also the clusterisation on a more
precise target, i.e. with more factors of screening. In this case we show that even for heavy users
with precise motivations of consumption toward the brand, perceptions of sensory
disconfirmations of expectations are different between subjects. Thus, this clusterisation
aspect of the analysis is a key point to integrate in a food product design to better understand
differences between consumers. Indeed, results provided in industries are based on an overall
assessment of the panel. The main recommendations are then based on the mean of
assessments of subjects recruited according to their age, profession and frequency of
consumption, for examples. Our approach is to cluster subjects based on their perception to
provide recommendations closer to the real-life experience of consumption. Giving
recommendations as to the clusters of subjects does not mean necessarily to design one

product for each cluster of consumers but, rather, to design them being aware of the variability
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of perception and to give recommendations on consensus between clusters. Two steps are

proposed as improvements for future application studies.

Extend criteria of recruitment
The first improvement regards the recruitment aspect. Indeed, integrating factors influencing

perception should allow having access to consumers having almost the same perception of the
product. From our results, considering ad-hoc categories as framing expectations and
perceptions, it is thus of interest to recruit consumers having the same motivation to consume
the product in the same context of consumption. By recruiting on the situation of consumption
we can partly ensure that consumers have closer expectations and perceptions. The second
aspect is regarding familiarity. As we show that some aspects of familiarity are correlated to a
diversity of perceptions, recruitment screeners should integrate questions regarding usage,
implication to the brand or specific components of the recipe (tea, probiotics), or knowledge.
Indeed, before integrating these questions, it is worth noting that a previous step is important
to deepen understanding on the factors correlated to the variability of perception among

subjects.

Cluster consumers according to perception
The second improvement regards guidelines given for consumer tests. Our findings

from the Actimel fieldwork, for example, show that it is clear that even for a target of consumers
that are heavy users of the product, having the same motivation to consume the brand; and
perception of sensory disconfirmation of expectations is different among subjects. Therefore it
shows that the results provided by consumer studies should be analyzed on an individual level.
We need to consider that the differences between clusters allow the industry to understand the
associations between sensory and conceptual properties made by each cluster of consumers for
the same situation of consumption. Only then can the best compromise regarding product
screening be found. Thus, this is not a matter of providing one product per cluster of consumers
but much more to adapt the communication of the same product to different clusters of

consumers by focusing on the associations they made.

Furthermore, the main conclusions of this research are that cognitive and sensory
associations, induced through ad-hoc categories, define expectations, perceptions and affective
judgments of consumers in a given food context. Several points for discussion have already
been highlighted:

e Taking into account ad-hoc categories in studies of consumers” expectations

and perceptions induces contextualization not only on environmental factors,
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like time, place or social context, but also on the motivation of the consumers to
eat a specific food (Chapter 4).

e Associations between cognitive expectations and sensory perceptions are
dependent on the familiarity of the consumer with the product. In the case of a
new product, providing information as to its similarity with a familiar product,
the context of consumption, or the brand helps subjects categorize the product
(Chapter 5).

e [Expectations defined as ad-hoc categories make the strategies to reduce a
sensory disconfirmation of expectations related to the graded nature of the

category (Chapter 6)

These associations are variable among individuals and, more precisely, they are
correlated with the characterization of familiarity. Different items defining familiarity were
explored but they were not integrated as factors explaining differences in categorization (Faye
et al., 2013). Thus, future perspectives should be to integrate familiarity according to other top-
down processes influencing subjects’ perceptions. A perspective concerns the time-related

categorization process which depends on the level of familiarity as it evolves over time.

Expectations: a dynamic process over time
Expectations are a dynamic process. In other words, expected properties of the product

are constantly reassessed by the subjects depending on previous experiences. For Goering, this
reassessment depends on the familiarity of the consumer with the product (Goering, 1985).
Results of this PhD allow for the conclusion that expectations are defined from the cognitive
and sensory associations depending on the situation of consumption through ad-hoc
categories. Thus, studying the dynamic of expectations is studying the dynamic of

categorization among time. Dynamic of expectations can be studied on two levels.

The first level is during the assessment of the product. Our research is based on the
hypothesis that expectations are constant from the first to the last sip or mouthful of the
product consumed by the subject. However, expectations are reassessed during the perceptive
process. Indeed, the first sip or mouthful of the product induces an assessment of the difference
between expected and perceived properties of the product. This assessment will then affect the
perception of the product through the categorization process integrating sensory perceptions

as well as affective judgments.

The second level is considering the dynamism of expectations from the first

confrontation on the market, based on the packaging information and brand, to expectations
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based on a heavy usage of the product. The more the subject is familiar with the product the
more he will be able to predict his/her perceived properties (Crandall, 1967). The effect of
exposure of the product on expectations is first studied through the assessment of
disconfirmation of expectations on appreciation. The confirmation or disconfirmation of
expectations during the first exposure changes the confidence of the consumer in the product
and even the brand (Deliza and MacFie, 1996). If expectations are confirmed, his/her
confidence will increase as its satisfaction and therefore its future hedonic expectations will be
higher. The mechanism underlying this effect relates to the definition proposed for
expectations, i.e. cognitive and sensory associations through ad-hoc categories. Indeed, any
new experience, especially those with a new product, changes the subject’s knowledge and
therefore the categories structured in the memory. By confronting the subject to a product that
could be integrated as a new member of the category, the structure of the category and the
associations with this category can change. Indeed, even if ad-hoc categories are created
spontaneously for use in specialized contexts, they still have a well-established representation
in the memory if they are frequently used (Barsalou, 1983). This representation can thus evolve
by adding new exemplar. The reverse action effect is a good exemplar. It is defined as a transfer
of the properties of a product extension to the category of the brand (Wénke et al., 1998b). In
other words, adding a new exemplar to a well-established category induces the attribution of
cognitive and sensory associations with the brand category to the extension and vice versa.
Thus, studying expectations over time is studying ad-hoc categorization of the product over
time and cognitive and sensory associations inferenced by the subject. Familiarity with
products acquired over time has an influence on the balance between the integration of
external information given on the product and the knowledge stored in the memory.
Perspectives in this research should make clear, for each stage of the product usage, the ad-hoc
category to which it is associated and how the associations are influenced. A study by
Shifferstein et al showed that sensory modalities and emotions induced at different stages of
the product experience (purchase, opening, preparation, consumption and repeated purchase)
are different (Schifferstein et al., 2013). An extended approach should be to consider the
cognitive and sensory associations across these different stages to define how dynamic the

expectations of the subject are according to his/her increasing familiarity with the product.
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Appendices




Appendix 1: study 1B, differences of categorization between subjects

Methodology
The methodology is the same as for study 1b focused on the differences between contexts in

the concept condition.
Statistical analysis run are the same than for study 2B.

Results
Analysis on Adjusted Rand Index matrices leads to 5 groups of subjects. We will take into

account only the first two groups of 30 and 8 subjects, the other groups being too
small. Configuration obtained for each of the two groups was compared with the configuration
of all the range of subjects. The ARV coefficient allow concluding on a dissimilarity between

the Group 2 and the overall panel (ARV = 0.488) and the Group 1 (ARV = 0.372) (Table 16).

Table 16: Table of ARV coefficients between configurations for each cluster and the whole set (global)

Glokal Groupe 1 Groupe 2
Global 1,000 0,939 0,488
Groupe 1 0,935 1,000 0,372
Groupe 2 0,488 0,372 1,000

The configuration obtained from combinations of the first segment of subject shows four

distinct groups of products (Figure 39).
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Figure 39: Configuration of products for group 1 of subjects (Kruskral's stress = 0.045)

The first group of subjects made a difference between low-fat products (lower sugar and fat

content), white cheeses (thicker, fatty and sweet) and yoghurts.
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Group 2 of subjects made three distinct groups of products (Figure 40) differentiating

Activia brand from other products of the range. However, Gervais and Les 2 Vaches were

categorized apart.
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Figure 40: Configuration of products for group 2 of subjects (Kruskral’s stress = 0.045)

Associations between products are different between the two clusters of subjects. Only Gervais

and Les 2 Vaches were grouped together by both clusters of subjects.
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Appendix 2: pre-study to define sensory and conceptual expectations of “a
cold tea based on Zywiec Zdroj water”

Methodology
The methodology used is extended focus-groups (EGD). Four focus-groups were

planned with 5 polish participants each. Each interview was a 3h-discussion. The consumers
were grouped among the age and the drink they were used to consume (flavored water and

cold tea) (Figure 41).

Younger (25-35 y.0.) Older (36-50 y.0.)
50/50 Men/Women 50/50 Men/Women
» 1 EGD cold tea users « 1EGD cold Tea users
+ 1 EGD flavoured water users « 1 EGD flavoured water users
TOTAL: 4 EGD

Figure 41: Description of each EGD

The interview was planned in two steps:

o The first part was dedicated to investigate expectations toward “cold tea” category and based on
memory of consumers without tangible stimuli. First, general associations were collected,
meaning top associations with “cold tea”. Then each aspect of expectations was detailed by
consumers: context of consumptions, product characteristics and sensations expected and then
benefits. During the session, consumers could explain associations between conceptual and
sensory expectations.

e The second part was dedicated to a blind tasting session. Ten products were selected from an
expert tasting session of 80 products (Figure 42). The aim was to propose a variety of sensorial
stimuli in a few numbers of samples in order to avoid saturation of consumers. Sensory
modalities explored were the following: visual (colors), flavor and basic tastes, somesthesia
(texture), and odor. For each product and for each sensory modality subjects had to assess the
fit with the cold tea category discussed in the first part. The aim of this part was to select real

stimuli for the following studies that fit with consumers expectations.
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Yellow visual
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Sangaria Oolong Vitamine C Without sugar

Floral notes
Strong acidity
Tao Kombucha Guarana Sparkling
Fermented notes

Pink visual

Strong bitterness

Ceylon Tea
St black tea intensit
with 9g sugar/33cL 20k D::k (Zla[::‘ el
g Strong astringency
Mint Tea - Light brown

with 4g sugar/33cL - PR

ﬁ Transparent
TS Strong fruit notes
L -3

Elisabethen Quelle Rooibos |
Without acidity
3

Strawberry
Low tea intensity
J
Cloudy
i Strong sweetness
Infusion London Herbal notes dominant with few fruit
notes in aftertaste
LONDRES Hettal
Chamomile et
. Without tea notes
with 4g sugar/33cL Clarity

Figure 42 : Ten products presented for the tasting session (Name of the sample on the left, sensory description
made by expert on the key sensory modalities on the right)

Results

First associations collected from “cold tea” category were various in nature of knowledge: from
contextual information as “hot countries, summer, friends’ party”, to functional benefits as “quenches
thirst, freshness”, to emotional benefits “joy”, to sensations “peach flavor, sweet taste, amber”. The name

of a food category activates different kind of knowledge spontaneously.

Six situations of consumption have been elicited by consumers. For each situation they have associated
one motivation to consume the product to a specific context of consumption. Based on memory, they

also have associated sensations that emphasis the perception of the benefits in the products. The six
situations are the following;:
e  “On the go”: it’s an on-the-go situation, an impulsive situation while the subject is walking in

the street, and get thirsty. The related benefits are the sense of freshness, the refreshment, and

the cooling down. “Buying ice tea is a quite spontaneous thing... 'm walking down the street,
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suddenly feel thirsty, so I go to the store and buy a small ice tea...”. The product need to be not
too sweet to emphasis this cooling down effect with lime, lemon or mint aromas.

e “Exotic”: the context is during the summer, or holidays, when the subject wants to relax. Benefits
related to the products are the pleasure of taste, the relaxation and the summer laziness and the
motivation to try something new or exotic. “When you drink ice tea you feel more refreshed.
You just grab an ice tea from the fridge in the summer and you're good...”. Therefore, key
sensations associated to the situation are the sweeter flavor, the intensive taste of fruit and also
unusual fruit aromas as mango, acerola or acai berry.

e “Energy”:_the situation is focused on the social context, meaning going out with friends on a
party or on barbecues for example. The main motivation is to get some energy, stimulation. The
product has also a specific role of image-related benefits because the subject is in a specific social
context. “I'm in a club, it’s really hot, there’s music playing. It’s a non-alcoholic party. People

Just have tea with lots of ice and lemon in their glasses and are having fun.” Expected
sensations are an intensive taste of tea associated to energy with “invigorating” flavors as lemon
or mint.

e “Physical activities”: the motivation for the subject is to hydrate itself and replenish in minerals

after a physical activity. This situation is focused on the quality of the product and the mineral
content. “More refreshment from the water, there are more minerals — it’s something you
drink e.g. after bicycle riding”. Therefore, the water is important in the product because it
brings all the minerals and electrolytes to the subject. The product is, so, expected to be less
intensive in color, taste and sweetness to emphasis the presence of the water.

e “Family”: the context of consumption is during a meal, with the family and the children.
Conceptual associations are related to healthiness and naturality because the targeted
consumers are the family members. “For me it’s a tea that’s good for a meal... because how
much Coca-Cola can one drink? At home, I drink ice tea, with fries, with dinner in general...”
As the product is more natural, then the sweetness comes from the fruit and it is cloudier with
“real” fruit fragments and with polish fruit aromas namely homely flavor.

e “My moment”: the aim of this situation is to have a moment just for ourselves, to relax, after
work. The situation is associated to the pleasure of taste (and more specifically of the fruit) and
to the relaxation, chilling out benefits. “I'm on the porch and I'm happy. I'm sitting in a chair,
and there is all of this heat around, crickets buzzing, and I'm sitting with cold tea and I'qm
relishing with taste. You can see green, garden, shrubs, trees...” The product attributes
expected by the subject to emphasis this pleasure of taste are the rich flavor and the slight

sweetness added and the homely fruit taste.

From the first part, understand sensory expectations are more difficult. For each subject, expectations
are based on an individual reference in memory. Therefore, understand what could be a “slight
sweetness”, or what could be acceptable as “cloudy” for the consumers is difficult. This is why the second

part based on real stimuli is helping us providing a referential for each sensory modality.
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Results based on memory for expected sensations have shown that a “cold tea” is a product based on tea
and fruit and structured by three main sensory dimensions: the sweetness, the intensity of fruit and the
intensity of tea (Figure 43). Based on the tasting, results have highlighted that some specific sensory
modalities are rejected and don’t fit with the category: non-sweet product, sparkling product, herbal
aroma as chamomile. These kinds of rejections can be discussed as the influence of the memory in the
product perception even for non familiar products. Therefore, a stimulus is never perceived as new, but
always associated to an existent stimulus. Products with an intensive taste of fruit without tea are also
rejected. Furthermore, even if the slight sweetness has been mentioned in the first part as a criterion
that fits with the category, in the tasting part the sweetest product have been elicited by the consumers
as fitting the best on the sweetness modality with the “cold tea category”. This result highlight the role
of the memory and more precisely of the referential inducing a bias in the perception of consumer. Some
other modalities have shown this gap between the first and second part as the visual criterion: the
intensive color and cloudiness elicited in the first part, are not fitting in real with the category even if the

product is based on fruit juice.

Strange, unusual, too far removed Too fruity

from the category

Tao Kombucha

| Mangajo Baie de Goji

Guarana T S
Infusion ’/'/ \‘

(7)) London //' Elisabethen Quelle |
E // Rooibos Strawberry ,rl High fit

’ I -

I’ !
E S Honey Tea Half and / with
w / Half / cold tea
w ," /l
; ," Little Miracles White ol
(7)] '.' Tea ,/'
(a] | ! Mint Tea | g
w \ -~
a - \\ ’/,»’
w | Chamomile ‘~|~ _______________ -
&
Ceylon Tea . .

E | L | Too bitter, rejected because of the taste

| Sangaria Oolong |

TEA-LIKE FRUTINESS

Figure 43 : Sensory perception of consumers for each product among three main sensory modalities (sweetness,
tea intensity and fruit intensity)
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Appendix 3: study 3A, analysis of verbatim
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Elisabethen Quelle Rooibos

For WP1:

732 %« %«

e Case1: “"strong”, “light”, “other flavor”, “very sweet”, “refreshing taste”

» « » «

e Case 2: “no smell or aroma”, “not very intense”, “too sweet”

e Case 3: “colored”
For WP31:

e Case 1: “light”, “other flavor”, “very sweet”
» &« &«

e Case 2: “too sweet”, “ good flavor”, “nice smell”

e Case 3: “colored”, “flavoured”

For Tymbark:

&

e Case 1: “other flavor”, “very sweet”
e Case 2: “nice smell”, “nice color”

e Case 3: “colored”, “flavored”

For P2-1:

»

e Case 1: “colored”, “strong”, “very sweet”

e Case 2: “nice smell”, “nice color”
For P3-1:

e (Case 1: “colored”, “very sweet”
e (Case 2: “nice color”

e Case 3: “flavoured”
For Elisabethen Quelle Lime:

e Case 1: “colored”
e Case 3: “flavored”

e Case 4: “No smell or aroma”
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For Volvic Mint Tea:

» «

e Case 1: “strong”, “other flavor

” » o« 2

, very sweet’, “tea
e Case 2: “Minty”, “good flavor”, “nice smell”, “nice color”
e Case 3: “colored”

e Case 4: “golden color”

For Honest Tea:

» o« » &

e Case 1: “strong”, “other flavor”, slightly sweet”, “tart”,
e Case 2: “cloudy”, “good flavor”
e Case 3: “colored”

e Case 4: “unpleasant color”
For Elizabethen Quelle Rooibos:

e Case 1: “very sweet”
e Case 2: “ fruity”, “good flavor”, “nice flavor”, “nice color”

e Case 3: “colored”
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Appendix 4: study 3A, analysis of conceptual expectations
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Figure 44: Frequency of associations for each board of expectation and product. The red straight line indicates

the significance level.
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Appendix 5: Study 2B - Questionnaire of familiarity

Q1. Distance to tea range
Q1.1. Knowledge of tea range

Q1.1.1. Perceived knowledge (scale from 0 (I strongly disagree) to 4 (I strongly agree))

o [feel competent about in my knowledge of tea

e Among my friends, I am the one who is the tea expert

e Compared to others, I know less about the subject of tea
e Idon’tunderstand much about tea

Q1.1.2. Objective knowledge (codage 0 (wrong answer or I don’t know)/1(right answer))

e  Which country is the largest producer of tea in the world?
o Bazil o China o Colombia o Vietnam oI don’t know
e Before consumption, teais :
o Spice o Leaveo Herb o Root oI don’t know
e Main kind of tea (black, white, green) come from different :
o Botanical varieties o Geographic origins
o Processes of transformation ol don’t know
e Teais coming from the botanical variety Camellia....:
0 Japonica o Sasanquas o Sinensis ol don’t know
e Do you know the difference between Green Tea, Black Tea and White Tea?
o Not at all O Yes, a little

e Ifyoudo, check for each descriptor which kind of tea fit the best :

The most oxydised: 0 Green Tea o Black Tea ol don’t know
The richer in antioxydants: o Green Tea o Black Tea ol don’t know

The most consumed in the word: o Green Tea o Black Tea oldon’t know

English Tea: o Green Tea o Black Tea ol don’t know

Q1.2. Implication to tea range

(scale from 0 (I strongly disagree) to 4 (I strongly agree))

e For me, tea is something really important
e Tea concerns me personally
e lam able to make tea drinks by myself

Q1.3. Consumption habits

Q1.3.1. Frequency of consumption of tea
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How often do you consume tea drinks?

o Several
times a week

o Several times
a month

o Never or rarely

How often do you consume homemade tea drinks?

o Several
times a week

o Several times
a month

o Never or rarely

How often do you buy tea drinks?

o Several
times a week

o Several times
a month

o Never or rarely

Q1.3.2. Consumption Usage and Habits for tea range

(scale from 0 (Never) to 4 (Daily))

e Do you discuss about tea with your friends?
e Do you go for tea shopping yourself?

e Have you take lessons on tea?

e Do youread books on tea?

e Do you go on website or blogs on tea?

0 Once a
day

o Once a
day

0 Once a
day

In which proportion do you drink tea alone or with other people?

Mostly alone o O o

]

o Two to
three times a
day

o Two to
three times a
day

o Two to
three times a
day

o Four to five
times a day

o Four to five
times a day

o Four to five
times a day

Do you use to consume infusion prepared at home, with friends or family, with the following things:

0 More than
five times a
day

o More than
five times a
day

0 More than
five times a
day

Mostly with other people
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Never Rarely Sometime Often
Tea or herbal bag o o m| m|
Tea or herbal leaves mi o a a
Instant tea O ] O O
Electric kettle o o m| m|
Casserole o o m| |
Teapot with a filter ] ] | |
Tea filter in ball or teaspoon o o | |
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O 16 < TP

At home, you have:

Tea bags o Yes oNo
Tea leaves o Yes o No
Herbal tea bags o Yes o No
Herbal tea leaves o Yes o No

Have you already buy tea for your own consumption in:

A supermarket: o Yes oNo
A tea shop: o Yes oNo
A delicatessen: o Yes oNo

A fair trade or organic specialised shop: o Yes o No

Which are your criterias to select tea in a shop for your own consumption?

Q1.3.3. Consumption Usage and Habits for cold tea range

In which proportion do you drink cold tea alone or with other people?

Mostly alone o ] | a o Mostly with other people

Do you use to consume cold infusion prepared at home, with friends or family, with the following things:

Never Rarely Sometime Often
Tea or herbal bag O o m| m|
Tea or herbal leaves o o m| m|
Instant tea ] ] O O
Teapot with a filter m] ] ] ]
Tea filter in ball or teaspoon o o o m|

O 14 1<) RPN

Have you already buy cold tea for your own consumption in:

A supermarket: o Yes o No

A tea shop: O Yes o No

A delicatessen: o Yes o No

A fair trade or organic specialised shop: O Yes o No
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Which are your criterias to select a cold tea drink in a shop for your own consumption?

Q2. Brand implication
(scale from 0 (I strongly disagree) to 4 (I strongly agree))
Brand involvement

e This brand is important to me
e This brand is relevant to me
e This brand means a lot to me
e This brand is useless to me

e This brand is trivial

e This brand is beneficial

e This brand is valuable

e This brand is uninterested

e This brand is exciting

e This brand is undesirable

e This brand is appealing

Brand loyalty

e I consider myselfloyal to this brand

e I consider this is the only brand of water drinks I need

e I buy this brand whenever I can

e Ibuy as much of this brand as I can

e Thisis the one brand [ would prefer to buy or use

e Iwould go out of my way to use this brand

e Ifthis brand was not available, it would make little difference to me

Q3. Food Neophobia Scale

(scale from O (I strongly disagree) to 6 (I strongly agree))

e [ am constantly sampling new and different foods
e Idon't trust new foods

e IfIdon’t know whatisin a food, I won't try it.

o Ilike foods from different countries

e Ethnic food looks too weird to eat

e Atdinner parties, [ will try a new food

e lam afraid to eat things I have never had before
e lam very particular about the foods I will eat

o [ will eat almost anything

e Ilike to try new ethnic restaurants
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Appendix 6: Qualitative pre-study defining affective judgment relating to
sensory disconfirmation of expectations

Research question
The purpose of the study is to investigate the affective states induced by a sensory

disconfirmation of expectations in a food consumption context. This exploratory

study is defined to:

Check that sensory disconfirmation of expectations relating to food consumption
induces the same affective states as those found in the literature.

List the affective states induced by the different nature and degree of sensory
disconfirmation of expectations (sensory characteristic, benefit, and brand).

List the affective states integrating the variability of subjects regarding the usage of

the product.

Methodology

Procedure of interviews
Interviews are focus-groups of two-hours duration following three steps (Figure 45).

®
©

®

Contextualisation : inducing expectations related to a define category

Tasting of 2 products (confirmation and disconfirmation cases) and
collection of affective items

@ Auto-administrated questionnaire

Round table

@ Projective techniques focused on induced affective feelings

Selection of the more intense affective items for each of the product

Figure 45: Steps followed during the focus-group

The first step is dedicated to activate expectations. The moderator reads a sentence

inducing activation of a define ad-hoc category. No visual stimuli are given at this step. Subjects

have to then explain the characteristics that they imagine about the product. The description

is focused on the expected sensations. No consensus between subjects is required.

Page

192



In the second step, two products are tasted, one after the other, in the same order of
presentation for all the subjects. The first product is intended to illustrate a disconfirmation of
expectations. The second product is closer to expectations. The purpose of this order is to
reinforce affective states relating to confirmation. For each sample, following the tasting,
subjects have to fill in a self-administrated questionnaire with the affective states they felt after
consuming the product compared to what they had imagined. The aim is to collect individual
spontaneous reactions just after consumption without the bias of discussion and social
influence. Then a round table is organized to collect reactions and induce discussion about
affective states. The purpose is to understand differences of descriptions of affective states
among subjects. Then projective techniques are used to get access more easily to affective
aspects that could be difficult for subjects to explain. The first projective technique is to
describe the product through a creature that is not real (description and interaction with the

subject, what he thinks about it, what it inspires, etc.).

The third step is dedicated to identifying the most intense feelings each subject experienced
through the projective technique of the planets. The purpose is to imagine that each of the three
products (expected, first and second tasted) is a planet. Subjects have to describe the planet,
the environment, and the people that live there and how they feel about living there. At the end
of the exercise subjects are asked to choose the planet that is closest to the planet of the

expected product.

The nature of sensory disconfirmation and products
Different parameters are taken into account to induce the different natures of sensory

disconfirmations of expectations: the source of the disconfirmation, the kind of stimulus (to
cover all the different ranges of products, the given information to activate the category and

the degree of disconfirmation (Table 17).
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Table 17: Description of the nature of sensory disconfirmation of expectations for each group of subjects

Focus-groups Group 1 Group 2 Group 3

Source of the Generic category Benefit Brand
sensory
disconfirmation
Contextualization White cheese Actimel to prepare Concept of the
category his/her day brand “light drink”
Tasted products Product 1: stirred Product 1: Actimel  Product 1: Taillefine
yoghurt Product 2 : Diluted Fiz
Product 2 : white YOP under brand Product 2: Coca-
cheese Actimel Cola 0%
Hypothesis of Product1 : High Product 1: Low Product 1: None
degree of Product 2: None Product 2: High Product 2: Low

disconfirmation

Hypothesis of sensory disconfirmation of expectations:

e For group 1: the nature of sensory disconfirmation of expectations is induced by a lack
of texture of the stirred yoghurt.

e For group 2: the benefit “be stronger and prepare for his/her day at breakfast” is
translated into sensory properties: an intense strawberry aroma with lemon notes.
Therefore the sensory disconfirmation is induced by proposing a product which has a
less intense in strawberry aroma and without lemon notes, e.g. a diluted YOP. Previous
marketing studies also have shown that actual Actimel is not exactly fitting with this
benefit.

e For group 3: the concept associated with the brand Taillefine is a light, sparkling drink
portraying the image of pleasure and well-being; a natural product that provides
hydration. This concept is translated into a product: Taillefine Fiz, a drink with a fruit
aroma with an intense taste of water. Therefore based on the knowledge provided by
the marketing team, Coca Cola 0% was proposed as an alternative inducing a

disconfirmation.

Subjects
The recruitment of subjects was made following these criterions:

e For group 1: 50% were frequent consumers of white cheese, namely twice a week, of

any brand.
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e For group 2: 50% of the subjects were consumers of Actimel for the motivation and the

context of consumption presented at the beginning of the study ,i.e. to be stronger and

be prepared for the day ahead at breakfast. The remainders of the subjects consumed a

similar drink to Actimel, but a different brand, but for the same reasons and context.

For group 3: 100% of the subjects were consumers of light drinks, and 50% of them

were consumers of Taillefine Fiz, the other 50% were consumers of Coca Cola 0%. The

frequency of consumption was at least twice a week.

Contextualization
The first part of the focus-group is dedicated to contextualizing the tasting, namely to

activate expectations in consumers’ mind related to the category we want to address.

Products

For group 1, contextualization is made with the sentence « White Cheese » without
a specific context associated.

For group 2, contextualization is made by evoking the situation of consumption
through the following sentence: « Think about a product that you consume in the
morning at home after getting up, a product that strengthen your immunity and
better prepares you for your day. Now imagine that you are consuming an
Actimel for this purpose.”

For group 3, contextualization is made by evoking the concept attached to the brand
Taillefine Fiz through the following sentence: “Imagine that you are drinking a
light, sparkling beverage. This drink contains 0% calories to mix pleasure and
well-being. This beverage is based on mineral water with thousands of fine
bubbles, adapted to the pleasure of the moment without sacrificing its nutritional
balance. This is a natural beverage, ensuring hydration and facilitating the
consumption of 1.5 liter of water per day while maintaining its nutritional

balance”.

For each group, two cases of sensory disconfirmation are proposed through the tasting of

two different products.

For the first group, the product selected for the disconfirmation case is stirred
yoghurt and the product selected for the confirmation case is white cheese. The
products were presented for tasting in white plastic cups without brand names or
markings.

For the second group, the two products were selected for the tasting and were
assessed before the session by sensory experts. The light disconfirmation case was
illustrated by using the actual strawberry Actimel. The high disconfirmation case
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was illustrated by using a Yop diluted with full-cream milk. This mix is described
by sensory experts as less strawberry intense without lemon notes and sweeter.
There were no differences in the texture between the samples. The two samples
were served in white plastic cups under the same brand Actimel.

e For the third group, the first product illustrating the confirmation case was
Taillefine Fiz, fruitier and more watery. The second product illustrating a
disconfirmation case was Coca Cola 0%. Both have the same lemon aromatization.

The two samples were served in clear glass bottles with the brands marked on them.

Moderation and analysis
Moderation and analysis were done by external professionals in qualitative research.

As the purpose of the study was to provide an exhaustive list of affective reactions, no
quantification of elicitations was made. A transcription of each group’s interview was made,
allowing us to understand each affective item elicited by consumers and also relating them to

a defined context.

For each feeling, a description based on criteria of categorization of emotions was made:

intensity of the feeling, intensity of the stimulus (or degree of disconfirmation) and valency.

Results

Main affective states induced by sensory disconfirmation of expectations
The initial outcome of these interviews is an exhaustive list of affective items explaining the

nature of sensory disconfirmation of expectations. The final list is compared and homogenized
with literature. From the whole set of affective items elicited by subjects, the following are

selected:

e surprise : allows to detect a sensory disconfirmation of expectations

e serenity : translating a confirmation of expectations

e satisfaction: translating a confirmation of expectations related to the whole product
experience

e pleasure translating a confirmation of expectations related to an organoleptic
aspect of the product

e frustration translating a negative disconfirmation of expectations related to
previous experiences of the product, and more precisely to the benefit or the
motivation to consume the product

e deception translating a negative disconfirmation of expectations related to an

organoleptic aspect of the product

Page
196




¢ confusion translating a negative disconfirmation of expectations related to a non-
recognition of the product

e perturbation translating a negative disconfirmation of expectations related to the
motivation to consume the product, i.e. the ad-hoc category.

e Indifference translating boredom, more precisely a negative disconfirmation of

expectations for subjects that don’t recognize the benefit in the product.

‘Sadness’ is suppressed from the list. Indeed interviews are a more effective way of accessing
more intense affective states compared to an auto-administrated questionnaire. ‘Oppression’

and ‘apprehension’ are renamed ‘confusion’ because of the closeness of these two items.

As affective states are related to context, the list is set out in sentences (Table 18).

Table 18: list of affective items induced by a sensory disconfirmation of expectations

Surprise

I’'m disappointed by this product

I feel confused because I can’t recognize the product
I feel perturbed by this product

I feel frustrated after eating this product
I took pleasure eating this product
I am indifferent to this product
This product makes me feel serene

I feel satisfied with this experience

Variability of affective items among the nature of disconfirmation

Different categories of affective feelings are elicited by consumers.

For the first group of subjects, disconfirmation of expectations is induced only by one
sensory property necessary to define category « White cheese »: the thick texture. Therefore,
affective items specific to this group are induced by a sensory disconfirmation of expectation

without the influence of other information and directly related to the recipe.

The first product, stirred yoghurt, induces deception in subjects as a first affective state.
This feeling is related systematically to the taste of the product by consumers and more
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precisely to the texture of the product: “I'm disappointed, this product is not likeable and lacks
of texture”. Subjects emphasize the large gap between what they expected and the actual
product proposed for the tasting. This result shows that deception is associated with a
difference between expectations and perception focused on sensory information only.
Deception has a negative valence: “When I taste the white cheese, it’s a con, a deception. We
don’t deserve that ». This item is elicited by 5 subjects out of 6 in the group and perceived as

the most intense. To sum-up on deception: deception is a negative item perceived as intense

and induced by a high degree of sensory disconfirmation and focuses on the sensory
characteristic of the recipe.

The second product, white cheese, induces pleasure for subjects and is perceived as
being closer to what they were expecting than the first product. Among subjects, depending on
their usage this product, it matches their expectations, or is a light disconfirmation to their
expectations. The valence of this item is positive: « it’s a pleasure; it’s perfect, as thick as I like
it”. In the same way as for deception, it relates to the organoleptic aspect of the product “T want
to put my finger in it because it is smooth [...] it’s a pleasure, the greediness”. This feeling is
stated as the most intense, as a positive one, by the entire group of consumers. Pleasure is also
associated with the context of the consumption of the product, as the subjects elicit this
verbatim by referring to the specific context of consumption. Indeed, the link with the sensory
dimension, the thick texture, influences the moment of consumption more generically which
becomes a moment of plenitude « atmosphere of relaxation », « it makes me serene ». To

sum-up, pleasure is a positive item perceived as intense and induced by a high degree of
confirmation of expectations focused on the sensory characteristics of the recipe.

Recognition of the taste is also elicited by a large number of subjects. However, this aspect is
not taken into account because this is less a feeling than the expression of a discomfort that the
product is not congruent with the expectations, namely the category activated in the minds of
subjects before consumption. Nonetheless this item allows us to check the fact that the
disconfirmation we wanted to induce by presenting the stirred yoghurt was a success.
Moreover, it also ensures the nature of the disconfirmation focused only on the sensory

characteristic of the recipe: the texture.

For the second group sensory disconfirmation relates to the association between sensory
properties perceived in the recipe and the situation of the consumption of the Actimel brand.
The first product tasted is Actimel inducing among subjects, depending on their usage, either
a confirmation of their expectations or a light positive or negative disconfirmation of their
expectations. The mix with YOP induces for all the subjects a high negative disconfirmation of

expectations. Several affective items are specific to this group.
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The first feeling is perturbation induced by the discrepancy between the expectations related
to previous experiences with the product in the situation primed at the beginning of the
session: “I think that this is because I was thinking about my usual Actimel, and maybe
unconsciously I expected to feel the same sensation”. This is a negative item translating to the
non-recognition of the primed benefit in the recipe « I'm disoriented », « This is contradictory
with the taste and the freshness I have imagined », « I feel disturbed because I can’t recognize
the taste », « It is difficult to identify the brand ». This feeling is the most intense that 4

subjects out of 6 related to the mix with YOP. To sum-up, perturbation is an affective state

induced by a sensory disconfirmation of expectations related to association between

conceptual (benefit) and sensory property. It is the most intense negative state.

The second feeling is satisfaction: “this is hollow, tasteless, it leaves us unsatisfied”, “a feeling
of satisfaction because I really enjoy the taste and the freshness”, “I'm satisfied with the taste”.
This item is related by the subjects to the whole product experience, mixing the brand, context,

benefit and the taste, but it is expressed as a sensory satisfaction. Satisfaction is the positive

feeling that is the most elicited by subjects.

The third feeling is frustration elicited mostly by users of the product (3 subjects out of 6).
Furthermore, these consumers have a strong ritual associated with the consumption of the
product : “it’s a change compared to my eating habits and as it is a bit like a ritual in my
work”, “I feel frustrated”, “I feel like withdrawn”. This is a negative item induced by a
discrepancy between the brand Actimel that is recognized and the non-recognition of the
sensory pattern related to the primed situation of consumption. In other words, the category
Actimel is well identified by the subject, but sensory information perceived is not congruent

with the usual situation of consumption.

The fourth feeling is sadness which has a negative valence and is induced by a high
disconfirmation of expectations related to a discrepancy of sensation translating to the benefit.
In other words, the benefit is not recognized in the recipe through the sensory characteristics.
Intensity of feeling is high: “T feel sad with this product”, “inhabitants of this planet are all sad
people, forced to live”. This item is not consensual (1 subject out of 6) and is only induced for

subjects that have strong expectations related to the product.

Deception is also evoked in this group but is still related to a sensory characteristic defining
the generic category: « deception for me [...] the strawberry aroma is a too big change
compared to my habits ». Here the sensory disconfirmation of expectations relates to the
presence of the strawberry aroma and not to the situation of consumption. Deception has the
same effect as described above for the first group, as a negative item relating to an organoleptic
aspect of the product.
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Indifference is mentioned through the verbatim « boredom , “indifferent» by 4 subjects out of
6 that don’t recognize the expected benefit in the product “I don’t understand it and I don’t
care, I'm indifferent”, “this product lack of intensity [...] it makes me bored”. This feeling is

negative and translates to a sensory disconfirmation of expectations.

The comparison with the usual eating habits of several subjects and the expression in the first
step of strong expectations toward the benefits energizing and good for health, allow checking
that feelings elicited after the consumption of the product are related to non-recognition of the

benefit in the product during the consumption.

For the third group, sensory disconfirmation of expectations is related to the concept
associated to the brand and translated through the sensory pattern of the recipe. Affective
feelings are induced by this nature of sensory disconfirmation, namely related to the benefit
associated with the brand and associated with sensory characteristics. Taking into account the
contextualization made in the first step, the analysis was more complex to dissociate feelings
induced by the benefits themselves “pleasure and well-being” from the feelings induced by the
consumption of each sample. This group was a specific one because it was the the only one to
be consensual on the case of confirmation. Therefore, feelings induced by the tasting of the

sample Taillefine Fiz remain as reflecting a confirmation of expectations.

Serenity is evoked by all the subjects and described as a positive item induced by a state of
appeasement and rest for the subject which correlates with the absence of cognitive dissonance
after consuming the product. Several words are used to describe this state; “serenity”,

“zenitude” “relax”.

Apprehension or oppression are also elicited but as negative items induced by the presentation
of the sample Coca Cola to the subjects. This product is not fitting with the category of sparkling
water and therefore is induced by non-recognition of the category “it’s unpredictable because
this is not a sparkling water”, “it's a moment of apprehension”, and “I feel attacked,

oppressed”. This item is felt intense by the subjects.

Surprise as a common item
Surprise is induced by all the subjects from the three groups and elicited whatever the

nature or the degree of the sensory disconfirmation. Each time this item is evoked by a subject,

they then provide a more detailed and precise explanation as to whether the reaction is
negative or positive. Indeed surprise is without valence and therefore needs an association to
another affective item: “T am pleasantly surprised ». This feeling has been evoked by different

words such as ‘astonishment’. During the interviews, surprise was the first feeling elicited by
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the subjects after the tasting of products. This is visible through facial expression on video

camera, but also with verbal expression such as « surprising compared to others ».

Variability of affective items among subjects
The small number of subjects does not allow for a more general conclusion on the process of

affective feelings and on subjects’ variability. However, the analysis of results provided
between consumers allows for a hypothesis on the link between expectations and categories
activated in mind, and also on the influence of sensory disconfirmation on affective judgment.
Looking at the first group, two processes are described depending on the familiarity of the
subjects. For non-familiar subjects, sensory expectations related to the category remain
generic and based on a criterion that is necessary to define the structure of the category: the
thick texture. Activation of previous and old experiences (from the childhood for example) is
mentioned and acts as an aid to building expectations. For familiar subjects, the definition of
the category is related to a precise context. Mentioning the concept “white cheese” refers to a
precise category in mind based on a ritual experience of consumption in a defined context (for
example at breakfast or for dessert), with a given benefit (eating something pleasant without
feeling guilty) and completed by an affective dimension (my moment of pleasure). From this
result it is possible to make a hypothesis on an individual variability of associations between
the pattern of sensory information and the concept activated in mind inducing different
affective judgment. In addition, further results allow making a hypothesis on the fact that a
sensory disconfirmation can also address a disconfirmation of concept related to context,

benefit or affective dimension, because of the structural inferences of the categories.

Regarding the brand, a distinction is made between familiar and non-familiar subjects. A
familiar subject has many experiences relating to the same situation of consumption stored in
the memory which induces strong expectations because the category defined in mind is specific
and not generic. A non-familiar subject builds their expectations on the image associated with
the brand (Actimel is a good product for strengthen their immunity, so this is an alicament and
therefore, it has an unpleasant taste). In these cases, associations are made depending on the

understanding of the benefit carried by the brand for the subject.

To sum-up, results provided by the first hypothesis on an individual variability of affective

judgment, related to differences of structures of categories activated in the mind of consumers
before consumption, based on association between concepts and sensory patterns.

Methodological discussion
The main difficulty of the study is to capture the emotions felt by the subjects. Indeed,

feelings are submitted by a process of normative assessment inducing a bias when the axis of
study is focused on declarative expression. Studies emphasize the behavioral component of
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emotions through several methods such as the study of facial expressions and physiological
variables (e.g. skin conduction measure or heartbeat frequency). Moreover discussing feelings
with a consumer may be difficult because of the main definition of the term. Feelings can be
understood to be an emotion, but also to be a sensation or a functional benefit (I feel freshness,
acidity). Therefore, working with projective techniques helps the subject to express emotional
feelings through the projection of an image he has built (Anzieu and Chabert, 2004). This
methodology can nonetheless be criticized as subjects can elicit emotional feelings during the
interview that they wouldn’t express in an everyday situation. Therefore the results provided

by this kind of methodology should be used carefully.

Finally, the difficulty defining the nature of the affective item felt by the subjects can be a
possible bias. Indeed it is necessary to distinguish the emotions that relate to the primed
expectations and the related benefits, from the emotions induced by the tasting of the product
and therefore the sensory disconfirmation. Indeed conceptual expectations can retrieve a set
of emotions (Thomson et al., 2010). Therefore feelings elicited by the consumers should be also
carefully analyzed to ensure that they are induced by the sensory disconfirmation and not by

the benefit itself.
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Appendix 7: Study 3B / Questionnaire of familiarity

Q1. Health-related promotion and prevention measure

(scale from 1 (I strongly disagree) to 7 (I strongly agree))

[ often take pleasure to try improving my health

Being successful in achieving my healthy objectives drives me to do more (ex: lose weight, reach a
fitness level)

[ don’t hesitate to make new experiences (ex: buying a new product) if [ think that it can improve
my health

[ have an opportunity to improve my health, | take the advantage of it right away

I see myself as somebody that don’t hesitate to do his best to improve his health

[ often think about health issues that could happen to me in the future

[ am often worried thinking about doing the wrong thing about my health

When I am acting for my health, it's often because I am seeking to avoid risk of disease

Q2. Distance to food with probiotics
Q2.1. Knowledge of food with probiotics

Q2.1.1. Perceived knowledge (scale from 0 (I strongly disagree) to 4 (I strongly agree))

I feel competent about in my knowledge of food with probiotics

Among my friends, I am the one who know the best of food with probiotics
Compared to others, I know less about the subject of food with probiotics

[ don’t understand much about food with probiotics

Q2.1.2. Objective knowledge (codage 0 (wrong answer or [ don’t know)/1(right answer))

All good bacteria are probiotics
oYes ©0No oldon'tknow

Probiotics are living bacteria
oYes ©0No oldon'tknow

All of the dairy products contain probiotics
oYes ©0No oldon'tknow

Most of our immune cells are :
o In the brain o In the wall of the intestine o In the blood ol don’tknow

Probiotics are only used in the intestine
oYes ©ONo oldon’tknow

Some probiotics can alleviate effectively diarrhea
oYes ©0No oldon'tknow

Everybody can consume probiotics, there is no contraindication
oYes ©No o Yes with one exception ol don’t know
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e Aregular and adequate consumption of probiotics is enough to remain healthy

oYes oNo oldon’tknow

Q2.2. Implication to food with probiotics

(scale from O (I strongly disagree) to 4 (I strongly agree))

e For me, food with probiotics is something really important
e Choosing food with probiotics concerns me personally
e Iam able to choose food with probiotics by myself

Q2.3. Consumption habits of food with probioticss
Q2.3.1. Frequency of consumption of food with probioticss

How often do you consume food with probioticss?

o Never orrarely o Several times o Several o Once a o Two to
amonth times aweek  day three times a
day
How often do you buy food with probioticss?
o Never orrarely o Several times o Several o Once a o Two to
a month times aweek  day three times a
day

Q2.3.2. Consumption U&A for food with probioticss

(scale from 0 (Never) to 4 (Daily))

Do you discuss about food with probioticss with your friends?
Do you go for food with probioticss shopping yourself?

Have you take lessons on food with probioticss?

Do you read books on food with probioticss?

Do you go on website or blogs on food with probioticss?

In which proportion do you consume food with probiotics alone or with other people?

Mostly alone o i o | a

Q3. Familiarity with Actimel product (ATM)

o Four to five
times a day

o Four to five
times a day

Q3.1. Objective knowledge of Actimel product (codage 0 (wrong answer or I don’t

know)/1(right answer))
e Actimel is made from fresh milk :
ol don’t know

oYes o No

e Actimel is a fermented yoghurt :

Page

o More than
five times a
day

0 More than
five times a
day

Mostly with other people
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oYes o©oNo oldon’tknow
e  Which specific Lactobacillus is contained in Actimel?

oRamnhosus oAcidophilus o Casei oldon’t know

e How many of these specific ferments are contained in Actimel?

0 10 thousands © 10 millions o 10 billions ol don’t know

Q3.2. Frequency of consumption of Actimel

How often do you consume ATM?

o Never orrarely o Several times o Several o Once a
a month times aweek  day

How often do you consume Strawberry ATM?

o Never or rarely o Several times o Several o Once a
a month times aweek  day

Q3.3. Consumption U&A for Actimel

(scale from 0 (Never) to 4 (Daily))

e Do you go on website or blogs on ATM?

o Two to
three times a
day

o Two to
three times a
day

e In which proportion do you drink Actimel alone or with other people?

Mostly alone | mi i i

e  When do you drink ATM?(cf screener)
o When I get up O At breakfast oOnthegoto olnthe
wortk morning
before
o Other: lunch
e  Where do you drink ATM?(cf screener)

o Athome o In public o In my car o At work
transport

e Why do you drink Actimel ? (cf screener)

Q4. Brand implication (put here ATM logo + ATM name)

Page

o At lunch

o At the
cafeteria

o Four to five
times a day

o Four to five
times a day

o In the
afternoon

o Other:

o More than
five times a
day

0 More than
five times a
day

Mostly with other people

o At diner or
after
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(scale from O (I strongly disagree) to 4 (I strongly agree))
Brand involvement

e This brand is important to me
e This brand is relevant to me
e This brand means a lot to me
e This brand is useless to me

e This brand is trivial

e This brand is beneficial

e This brand is valuable

e This brand is uninterested

e This brand is exciting

e This brand is undesirable

e This brand is appealing

Brand loyalty

e [ consider myselfloyal to this brand

e I consider this is the only brand of water drinks I need

e [ buy this brand whenever I can

e [ buy as much of this brand as I can

e Thisis the one brand [ would prefer to buy or use

e Twould go out of my way to use this brand

e [fthis brand was not available, it would make little difference to me
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Appendix 8: Detailed analysis of study 3C

A second step is to analyze affective items for the cluster 2 (Figure 46Erreur ! Source du

renvoi introuvable.).

Serenity / Cluster 2 Satisfaction / Cluster 2
7 7
6 6
5 5 -
4 - a -
3 - 3
2 - 2 -
1 1+
0 - 0 -
Standard Std+plain Std+Yakult YOP Standard Std+plain Std+Yakult
Pleasure / Cluster 2 Frustration / Cluster 2
7 7
6 6
5 - 5
a - a
3 3
2 2
: = = =B
0 - . 0 -
Standard Std+plain Std+Yakult YOP Standard Std+plain Std+Yakult
Deception / Cluster 2 Confusion / Cluster 2
7 7
6 6
5 5
q 4
3 3
2 2
= S Be E= BN B BN
0 ! 0 - T
Standard Std+plain Stdh+vakult YoP Standard std+plain Std+Yakult YopP
Perturbation / Cluster 2 Indifference / Cluster 2
7 7
6 6
5 5
4 4
3 3
2 2 -
i e e i e . .
0 - ‘ : ‘ 0 -
Standard Std+plain Std+Yakult YOP Standard Std+plain Std+Yakult

Figure 46: Means of assessment of affective items for each product for cluster 2. Letters in bold show significant
differences among products at a = 10%
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An analysis of the quotations for affective items provided by cluster 2 show no significant
differences between products, except for confusion. For this negative item, ranking of the
products is not equivalent to the fitting with expectations. YOP and the mix Yakult have
significantly higher quotations for the confusion item, but also for the fitting with expectations.
In conclusion, this cluster of subjects is not discriminative for affective items. Regarding the
few differences between products for the fit with expectations, almost all the products are close
and fit with expectations, this could explain the fact that only one affective item, confusion, is

discriminative among products.

Thus, for cluster 2, as there is no disconfirmation of expectations, so there is no

discrimination among products by affective states.

Third step is the analysis of affective items for the cluster 3 (Figure 47Erreur ! Source du

renvoi introuvable.).

Sereni Cluster Satisfaction /Cluster 3

7 7

6 6

5 s |

q - 4 -

3 - 3

2 - 2

1 1

0 - 0 -

Standard Std+plain Std+Yakult Standard Std+plain Std+Yakult

Pleasure / Cluster 3 Frustration / Cluster 3

7 7

5 - 5

a4 - 4

3 4 3

2 2

' = G
0 0

Standard Std+plain Std+Yakult Standard Std+plain Std+Yakult
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Deception / Cluster 3 Confusion / Cluster 3
7 7
6 6
5 5
4 4
3 3
2 - .
0 o
Standard Steplain Std+vakult Standard Std+plain Std+Yakult
Perturbation / Cluster 3 Indifference / Cluster 3
7 7
6 6
5 5
4 4
3 3
2 - 2 -
0 - 0 -
Standard Std+plain Std+Yakult Standard Std+plain Std+Yakult

Figure 47: Means of assessment of affective items for each product for cluster 3. Letters in bold show significant
differences among products at a = 10%

Regarding cluster 3, results show significant differences among the products for 6 items out of
8. For the three positive items: serenity, satisfaction, and pleasure, significant differences can
be shown between the three products: standard, mix with plain and YOP having the highest
quotations and the mix with Yakult having the lowest quotation. This is aligned with the results
from the analysis of fitting with expectations. The same order of products has been highlighted.
However, these three items are less discriminative for the three products (YOP, standard and
mix with plain). This can be explained by the low gap between these products on the fit with
expectations. Regarding the negative items, only the item deception follows a reverse pattern
of quotation compared to positive items, namely the mix with Yakult which has the highest
quotation on deception and the lowest fit with expectations. Regarding frustration and
confusion, the ranking of products does not reflect a reverse pattern of the fit with expectations.
The chart on confusion highlights significant differences between the mix with Yakult and YOP,
namely the product fitting the best and the product fitting the least well with the expectations.
Frustration is a more discriminative item showing the same significant differences for
confusion, but also between standard and the mix with Yakult and also mix with plain and
YOP. The ranking of the products is not identical, but is almost the same. Therefore, frustration
is better to discriminate samples and more sensitive to the degree of disconfirmation of
expectations. Regarding perturbation and indifference, there are no significant differences

among products.
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To sum-up on cluster 3, most of affective states allow discriminating samples

aligned with analysis from fitting to expectations.

The influence of the nature of the disconfirmation on the affective judgment (H3)

Analysis of sensory characteristics
The second analysis for cluster 2 is shown in Figure 48 and explains the sensory perception

inducing the disconfirmation.

Sensory description related to disconfirmation
Cluster 2

30 —4—>Standard
25
20
15

Standard+plain

=
]

=dr—Standard + yakult

Percentage of elicitation

YOP

Figure 48: Percentage of elicitations of the reasons why the product does not fit with expectations. Percentage of
descriptors superior to 5% have been retained.

For cluster 2, there is no higher percentage of elicitation than 20% for one specific product.
There is no sensory disconfirmation of expectations for all the product set. Therefore, results

provided by the description are aligned with these conclusions.

The third analysis for cluster 3 can be shown in Figure 49 and it explains the sensory

perception inducing the disconfirmation.
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Sensory description related to disconfirmation
Cluster 3
50
g 45
S
E 40
S 35
@ 30 - 4—Standard
E 25
g 20 Standard+plain
‘5’ 15
2 10 - == Standard + yakult
& 5|
0 YOP
s
«°°

Figure 49: Percentage of elicitations of the reasons why the product does not fit with expectations. Percentage of
descriptors superior to 5% have been kept.

The mix with Yakult is described as too sweet (44%), too liquid (30%) and artificial (30%).
Moreover, the standard is described by 27% of the subjects as low strawberry intense. The mix
with Yakult has the highest degree of sensory disconfirmation of expectations explained by a
high sweetness perceived in the product, the texture and the artificial property. The standard
has a lower degree of disconfirmation explained by a too low strawberry intensity perceived in
the product. However there is no clear higher frequency of elicitation for YOP and the mix with

the plain.

Analysis of benefits
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Fitting with benefits

Cluster 2
7
6
5
4
3 =g=Standard
2 Std+plain
1 —d— Std+yakult
0 T T T T T 1
—YOP
Q;\ b‘\ 66 c," . Qf’ (\,"\
& &? N N & P
S &N
o Y
e Qx\‘{°

Figure 50: Means of assessment of fitting with benefits for each product for cluster 2. Significant differences at
10% are illustrated by circles

For cluster 2, significant differences on assessment are only visible for the board “Physical
activities”. These results are aligned with the absence of the disconfirmation of expectations

for these consumers.

Fitting with the boards
Cluster 3
7
6 L\
5 - : =
+ N
3 ) =$=>Standard
2 Std+plain
1 —&— Std+yakult
0 T T T T T
—<=YOP
& S (@’b & & ,§°\
&% Q¥ J xa & <
X & W
0(\ . Q?-‘
3 &
&

Figure 51: Means of assessment of fitting with benefits for each product for cluster 3. Significant differences at
10% are illustrated by circles
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For cluster 3, the results show a significantly lower assessment for the match with the five first
benefits for the mix with Yakult. This aligns with the results provided by the analysis of the

fitting with expectations.

Analysis of contexts

For cluster 2, analyses provide the same answer as for cluster 1.

Table 19 : Frequencies of check for each product and each context for cluster 2
Coloration: significant higher frequencies per product between contexts.
Bold letter: significant differences per context between products.

. Usage on Usage A
WEETERITE Usage for | the go during Usage at Ehase WEEEHN Usztge REass Usage
Cluster 2 after after the during after
3 breakfast | before the lunch 3 A other
getting up e sports | afternoon | dinner dinner
work morning
Standard 14 32 13 13 6 10 7 1 5 3
Standard + plain 12 37 17 16 2 9 6 1 3 2
Standard + Yakult 15 37 16 16 4 [¢) 5 0 5 2
Yop 13 35 10 18 5 8 4 1 5 5

“Usage for breakfast” is the only context showing a significantly higher frequency of
association. The same conclusion can be made about the priming. There are no differences
among the products on context fitting which aligns with the fact there are no clear

disconfirmant product for this cluster of consumers.

For cluster 3, the same conclusion can be made based on the significant differences among
contexts (Table 20).
Table 20: Frequencies of check for each product and each context for cluster 3.

Coloration: significant higher frequencies per product between contexts.
Bold letter: significant differences per context between products.

. Usage on Usage g
CEEERITEL Usage for | thego during Usage at WEESE EssEch Usa‘ge WEEEE Usage
Cluster 2 after after the during after
. breakfast | before the lunch . . other
getting up a sports | afternoon | dinner dinner
work morning
Standard 13 27 11 14 2 10 6 2 5 2
Standard + plain 11 23 10 10 2 9 3 9] 3 9]
Standard + Yakult 7 18 5 8 0o 8 3 1 2 4
Yop 10 27 12 15 2 12 5 2 6 4

« Usage for breakfast » has a significantly higher association to all the products highlighting
the success of the contextualization. Regarding differences among products, the mix with
Yakult has the lowest frequency for « Usage for breakfast » which is aligned with the ranking
of products on the fit with expectations. Indeed, as cluster 3 is a group of consumers rejecting
the mix with Yakult as a clear disconfirmant product, this explains why this product has been
significantly less associated with the primed context. Another point is that even if YOP and the
standard have been significantly discriminated on the fit with expectations, they have the same

frequencies of association with the right context.
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Appendix 9: Article submitted in Food Quality and Preference

What can consumers really do in a sorting task of strawberry fresh dairy
products?

Rizzo-Ivanoff Sabine®23, Rogeaux Michel', Boesen-Mariani Sabine!, Giboreau Agnes3

1. Sensory and Behavior Science

Danone Research

RD 128, 91767 Palaiseau Cedex

France

2. Research Center for Food and Hospitality Research
Institut Paul Bocuse

69130 Ecully

France

3. Université Lyon 1, CRNL
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Abstract

Industries currently run tests with consumers in order to get their insights on the perceptions
of a product range. Asking the consumer to follow a complete procedure has implications on
their attention span. When the consumer is dealing with different kinds of tasks, this attention
is somewhat flexible. Thus, the reliability of the information obtained by these consumer tests
can be challenged. The Free sorting task is frequently used in sensory evaluation of products
in industry in order to understand consumers’ perception of a product space. The aim of this
research is to assess the reliability of results when dealing with repetitive procedures applied
to the sorting task. The relevancy will be assessed through the study of the repeatability of the
sorting task by naive subjects in blinded presentation. 36 subjects were recruited to sort 9
different strawberry yoghurts. Three sorting tasks were realized on intervals of 30 minutes and
one week. Results show a good repeatability on long term delay. On the contrary, repeatability
on short term interval is not conclusive. To conclude, the results allow us to provide
recommendations on what we can ask of consumers in respect to their time of required

attention, the difficulty of the task and the lapses of time between sessions.

Key-words

Sorting; Repeatability; Consumer; Yoghurts; Description

Highlights

e We discuss the ability of consumers to follow three sorting tasks on fresh dairy
products at different delays

¢ We highlight the poor repeatability of subjects especially on a short-term delay

e We provide recommendations on consumer test designs to avoid attentional bias

1. Introduction
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Consumer tests are applied in order to better understand perception and predict future choices
in real life (Koster, 2009). Consumers have to taste products and assess at the same time
several sensory and conceptual aspects. In other words, naive subjects have to follow a
procedure that they are not used to. This induces an expense of cognitive effort and time for
them. More and more methods are involving consumers with the ultimate objective of getting
clear recommendations on their sensory perceptions (Ares et al.,, 2014; Delarue and
Sieffermann, 2004; Meyners, 2016; Moussaoui and Varela, 2010; Vidal et al., 2014). These
studies show that naive subjects are able to provide almost the same results as experts.
However, experts are highly trained on description and on specific product ranges, meaning
that they are used to staying concentrated for a specific length of time while tasting and
assessing the products simultaneously. Asking the consumer to follow the whole procedure
requires their selective attention, meaning that the subject has to focus on specific attributes
of the stimulus (Masmoudi et al., 2010). This sustained attention is described as the
concentration needed for the subjects to accomplish the task (Spence, 2002). This type of

attention is quite consuming of cognitive resources.

Thus, a possible bias due to a lack of consumers’ attention (Jaeger, 2014) is the
induction of wrong predictive answers. Jaeger presented at the end of the 6% Eurosense
conference (2014) a study showing the poor commitment of consumers at the end of a test
(Jaeger, 2014). Simple instructions were given to subjects: a scale was presented with a square
below. Consumers were asked to not write on the scale but to tick the square. Results showed
that most of them still wrote on the scale. Therefore, even for a simple task and taking into
account the length of the procedure and the attention subjects have to pay to the assessment,
it seems necessary to challenge what can be asked of consumers to keep the results closer to

their real perception.

To illustrate this idea, we uses as an example one of the easiest tasks: free sorting. The
reliability of the results was assessed through the study of the repeatability of the sorting task

with naive subjects under blinded presentation.
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The Sorting task is a methodology frequently used in consumer studies (Faye et al., 2004;
Mielby et al., 2014), having psychological foundations (Pothos et al., 2011). It reveals the
categories in subjects’ minds in a quick way. This methodology is intuitive and easy to apply,
even with children (Varela and Salvador, 2014). Many studies show that consumers, naive
subjects not trained in description, can follow the procedure quite easily and we can see the
same results as expert panelists (Valentin and Chollet, 2000). Subjects are asked to group
products according to their perceived similarities and dissimilarities. The method has been
applied on odors (MacRae et al., 1992), beers (Chollet et al., 2011), water (Falahee and MacRae,
1997), virgin oil (Santosa et al., 2010), solid foods such as cereals (Cartier et al., 2006), or
yoghurts (Cruz et al., 2013). It has also been applied to non-food products such as tissues (Faye

et al., 2004).

The repeatability of the sorting task with consumers has already been studied on 17 odors with
eight naive subjects (MacRae et al., 1992). Participants went through four repetitions in one
week. Results highlighted a consistent grouping of the molecules and an easiness to achieve
the task. It was also studied on waters (Falahee and MacRae, 1997): mineral, tap water and
distilled proposed with blended samples. Twenty subjects assessed nine blinded products.
Results showed a grouping of duplicates and a good repeatability between the five sessions
done by the subjects. Regarding the results on the consistency of assessors, only three assessors
showed at least a fair agreement on the five sessions. Another study was realized on beer
(Chollet et al., 2011). Sixty-eight naive subjects did two repetitions with a 15 minute interval
where products were presented blindly. The results showed good repeatability and a stability

of assessors’ categorization among sessions.

Therefore, sorting task seems to be repeatable with naive subjects for drinks but without
consensual results on agreement between sessions. However, drinks or odors are perceived
less satiating than solid food (Hogenkamp et al., 2012). In fact for the same amount of calories,

a drink is consumed more quickly and bypasses the association between sensory signals sent
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to the brain and the satiety effect. Moreover, expectations linked to satiety are higher for a solid
food than a drink related to sensory cues (Hogenkamp et al., 2012). The implication for the
sorting task with solid food can be a difficulty tasting and discriminating all of the samples
because of saturation. Another repeatability study on cereal products (Cartier et al., 2006)
features 24 consumers who sorted 14 kinds of cereals. They ate them dry in blind. Five
repetitions were planned during the course of one week. Results proved the repeatability of the
sorting task on solid dry food. However, as texture is an important driver of satiety, it can

impact the results of repeatability on more textured whet food.

The repeatability of the sorting task on solid food taking into account individual reliability
among sessions is still under investigation. Moreover, the addition of fruit specific aromas can
also have an impact on the results. As Chollet et al highlighted in their study (Chollet et al.,
2011), contamination between products can impact the results. For example, drinking a
stronger beer before a lighter one can explain the limited grouping of duplicates. In other
words, strong aroma notes coming from the first sample can be a source of saturation and may

distort the perception of the second sample.

We aimed at studying the repeatability of free sorting task with naive consumers on strawberry
dairy products. In addition, we studied consumers’ ability to manage the procedure in a more
difficult situation. Repeatability was assessed at two different intervals: long-term (one week)
and a short term (half an hour). The short-term interval is a way to assess the relevance of the

results obtained after one hour of concentration.

2. Method
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2.1. Procedure

The experiment was divided into three sessions (figure 1). Between the first and the second
sessions, 30 a minute delay was imposed. Between the second and the third sessions, a one

week delay was implemented.

Session 1 (day 1)

l 30 minutes

Session 2 (day 1)

l 1 week

Session 3 (day 2)

Figure 1. Global Scheme of the study

2.2.  Sorting task procedure

In each session, subjects performed a free sorting task according to the following instructions:
“Look at all the products in front of you, smell and taste all of them. Then sort them according
to the similarities you perceive. You are free to make between 2 and 9 groups of products’.

The products were presented all together in a random order between subjects.

2.3.  Sample selection

A pre-test was run on eleven products to select the product range. We first verified that the
product space was not too difficult to assess. In other words, we checked to make sure the
consumers were able to make more than two groups of products. We also checked to make sure

some of the products were not too easy to discriminate. To do this, we removed two products
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that were systematically grouped alone by all the consumers in the pre-test. Nine strawberry
dairy products were selected out of eleven. In parallel, a sensory descriptive profile was made

by an expert panel of assessors. The following products were selected:

e Three fresh cheeses called “fromage blanc” in French market, highly textured: Jockey
and Activia Fromage Blanc containing fruit pieces, and Gervais with a specific pink
color and without pieces.

e Four yoghurts with not as thick of a texture texture: Activia, Recette Crémeuse with
fruit pieces, Les 2 Vaches with little fruit fibers, almost like puré and Velouté fruix
without fruit pieces.

e Two low fat dairy products: Taillefine and Activia 0% with fruit pieces and low

sweetness.

A standard product was chosen to be duplicated: Activia. Ten products were tasted by

consumers.

2.4. Subjects

36 naive consumers were recruited from the database of the Research Center of the Paul
Bocuse Institute. All the consumers were consumers of strawberry dairy products at least once
a month. The partition of gender was 70% women and 30% men. About 34% of the participants
were between 18 and 30 years of age, 30% between 31 and 50 years old and 36% were more

than 51 years old.

2.5.  Statistical analysis
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Three criteria were assessed to check the validity of the repeatability of the free sorting task. is
the first criteria is the validity of the sorting replication, means the test of similarity between
the three configurations of the samples by the whole panel of assessors. The second criteria is
the validity of sorting replication at an individual level meaning the variability between
sessions for each assessor. The third criteria is the grouping of duplicates in order to check the

quality of discrimination of the assessors.

For each subject, a similarity matrix was calculated. This matrix was a binary matrix, product
x product where a 0 was indicated if the products were not in the same group. The individual

matrices are aggregated to give an overall similarity matrix.

The overall matrix of similarities was analyzed by Multidimensional Scaling (MDS) (Faye et
al., 2004; Kruskal, 1964). Configurations were selected for optimal Kruskral stress i.e. less than
0.02 (Faye et al., 2004). Coordinates of the best configuration on MDS dimensions were
analyzed by a Hierarchical Ascending Classification (HAC) with square Euclidian distance and
Ward’s method (Giboreau et al., 2001; Lawless, 1989). The histogram of the level index

indicated the index corresponding to the number of classes that must be kept (Lebart, 1997).

Analysis of global sorting repeatability: Computation of the three tables of dimensions
calculated by MDS from the three sessions were analyzed by Multifactorial Analysis in order
to obtain the average position of the samples for the three sessions and the distance for each
product between sessions. We also calculated Adjusted RV coefficients (ARV) in order to assess
the repeatability between the three sessions (Chollet et al., 2011; El Ghaziri and Qannari, 2015;
Escoufier, 1973; Faye et al., 2004). The coefficient had to be superior than 0.7 to conclude that

the configurations were close.

. Analysis of individual variability between sessions: Adjusted Rand Index (ARI) was
calculated for each subject between two sessions to assess the individual repeatability, i.e the
proximity between the two partitions (Faye et al., 2004; Hubert and Arabie, 1985). The index

ranged from -1 to 1. When ARI takes negative values partitions are completely different. When
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ARI equals to 0 the agreement between partitions is due to chance only. When the two

partitions are exactly the same, the index is equal to 1(Courcoux et al., 2014).

o Analysis of duplicate: Percentages of subjects who grouped together the two identical

products for each session were calculated.

3. Results

3.1.  Global sorting repeatability

Session 1 and session 3 provide close configurations of products (ARV coefficient = 0.772, p-
value<0,001). Regarding comparison between session 2 and sessions 1 and 3, RV coefficients

are below 0.7 preventing us from concluding on a similarity of products configurations (table

1).

Table 1. Adjusted RV coefficients calculated between each session of repetition on

coordinates of configurations obtained with MDS.

RV . . .
. Session 1 | Session 2 | Session 3
coefficient
Session 1 1,00
Session 2 0,343 1,00
Session 3 0,772 0,080 1,00

Therefore, based on these indices we can conclude that:

e Subjects made almost the same sorting of products in sessions 1 and 3.

e Sorting made by subjects in session 2 is different from the other sessions.
From MFA analysis (figure 2), the positioning of the products for the three sessions shows that

most of the samples have a preferential spreading of the session two opposite to sessions one
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and three. Only Gervais and Velouté have a closer positioning of sessions two and three

opposite to session one.

Axis F1and F2: 61,93 %

RECETTE CREMEUSE.S2

“,ACTIVIA FZ.S.ZVELOUTE'SZ

VELOUTE.S1

RECETTE CREMEUSE.S1

1 TAILLEFINE.S2 RECETTE CREMEUSE.S3

VELOUTES3 | k5 5 vACHES.S1

TAILLEFINE.S3
LES 2 VACHES.S3

ACTIVIAF1.S3

F2 (21,73 %)

t o t t t t
TAILLEFINE.S1 \ GERVAIS.S3

ACTIVIA 0%.S3
ACTIVIA F1.52

GERVAIS.S2

(st LES 2 VACHES.S2
ACTIVIA FB.S1

ACTIVIA FB.S3
\ ACTIVIA 0%.52
ACTIVIA 0%.51 GERVAIS.S1
2 JOCKEY.S2 JOCKEY.S3T
ACTIVIA FB.S2
-3
-4 -3 -2 -1 0 1 2 3 4

F1 (40,20 %)

Figure 2. Average configuration calculated by FMA. For each product, the position of each

session is specified on the mapping.

These results allow us to conclude that, for most of the samples, consumers seem to show
strong repeatability on the sorting task with blind samples between sessions one1 and three.
Opposition of the sample positioning in session two allows us to conclude that subjects show
limited repeatability on the sorting task in session two. Thus, after one hour of procedure (30
minutes for the first session plus 30 minutes of wait until the second), assessors are not

anymore able to provide a stable categorization of the product range even with a pause. We can
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also observe that the range of products tasted during the sessions is highly homogeneous and

therefore the product space was quite difficult to differentiate.

3.2.  Individual sorting repeatability

Individual repeatability accross the three sessions was assessed by calculating ARI. In the
figure 3, results show that the percentage of ARI superior to 0 is significantly much higher in
session one versus session three (p<0,05). This observation demonstrates that assessors are
more repeatable between session one and session three at an individual level, confirming the

first results obtained through the global analysis.

Repartition of Adjusted Rand Index between
sessions

100%

mIRA>0
mIRA=<0

80%

60%

*
significative
differences
(p<0,05)

40%

20%

0%

S1vS2 S1vsS3 S2 vs S3

Figure 3. Percentage of subjects that grouped together the two duplicated samples.

However, less than 10% of the subjects obtained an ARI superior to 0,5, meaning that there is
not a high percentage of almost identical partitions. Thus, observation on a good repeatability
between sessions one and three made through a global analysis cannot be confirmed on an
individual level. In other words, even if comparison between percentages of ARI allows us to
conclude that subjects were more repeatable on a long-term delay than in the short term, we

cannot conclude on the good repeatability of the free sorting task among the three sessions.
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3.3.  Sorting of duplicate samples

The percentage of subjects that grouped together identical samples for each session can be seen

in figure 4.

There are no significant differences between the three sessions. Nevertheless, the lowest
percentage (below 50%) is performed on session two which is congruent with previous results.
In the three sessions the percentage is quite low showing that consumers had some difficulties

discriminating the samples.

Grouped duplicata over the three sessions

70%

60% -

50% -

40% -

30% -

20% -

10% -

0% -
Session 1 Session 2 Session 3

Figure 4. Percentage of ARI in function of their value for all the subjects.

4. Discussion

The purpose of this research was to challenge the quality of responses provided by subjects
regarding attentional biases through the assessment of the repeatability of a free sorting task
over three sessions. By comparing the first session with the second session, the results proved
the poor relevancy of results obtained after one hour and a half of sustained attention (session
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one and session two). Looking at the long-term repeatability, i.e comparison between sessions
one and three, results are closer to session one. However, the results prevent us from

concluding on a good repeatability between sessions one and three.

4.1.  Saturating effect due to the short delay

The lower quality of repeatability between sessions one and two can be explained by the short
interval between them. In the study on beer (Chollet et al., 2011), only 15 minutes separated
the two sessions. The products tested were liquid and could be spat out by consumers, limiting
the satiating effect compared to tasting yoghurts. In fact, the range of products tasted by the
consumers in our study can have two saturating effects. Firstly, the strong lasting component
in the strawberry aroma may have impacted the tasting, even 30 minutes after. Secondly, some
of the samples were highly textured inducing a covering effect after swallowing. This
interpretation is supported by the conclusions given through duplication analysis. The low
percentage of subjects that grouped together duplicate samples can be interpreted as Chollet
et al (Chollet et al., 2011) : the strong aroma of a product and the texture in the mouth may
have impacted the tasting. Indeed, Chollet et al conclude in their study on a possible
contamination between the beers (around 40% of subjects categorized together the identical
samples). When a strong beer was tasted before a lighter one, it became difficult for the
consumer to categorize them because the intensity of the aroma of the first beer can saturate
the receptors in the mouth and modify the perception of the second one. In the same way for
the strawberry aroma, some products may have contaminated the full range. Moreover, this
reinforces the idea that the range of products was quite close in terms of texture and taste and
so quite hard to discriminate. This is congruent with the fact that we didn’t find any link
between frequencies of consumption and individual repeatability or regrouping of duplicate
samples. The first hypothesis was that if subjects are used to consuming the products, they may
differentiate them more easily. This hypothesis is not confirmed here. However, these
physiological effects that induce tiredness have already been quite thoroughly studied,
especially in expert subject cases (Depledt, 2009).
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4.2.  Difficulties related to the length of product range

Ten products were tasted by the consumers. This can be considered as too difficult for a
consumer and inducing early saturation. However, sorting results show that for the three
sessions, consumers were able to discriminate samples in three or four groups. Moreover,
results provided on the duplicate positioning on the first sessions show that 60% of the subjects
were able to group together the two duplicates. Thus, the length of the product range is not per
se a limit in the quality of responses provided by subjects but more related to a saturation effect

for sessions two and three.

4.3. Number of consumers

The size of the consumer panel can be a limit. Indeed, most of the studies on consumer
perceptions are made on large panels of subjects in order to have good quality of statistical
criteria. Rather, the test was conducted with 36 naive subjects. In comparison to previous
research on repeatability of free sorting task, the number of subjects is higher than most of the
studies. In addition, for the global assessment of the product range, use of the Adjusted RV
coefficient counteract the effects of small numbers of individuals (El Ghaziri and Qannari,

2015).

4.4. Using a warm-up

Differences between sessions one and two can be explained through the warm-up effect.
Indeed, our consumers had never done a sorting task before. Thus, session one acted as a
warm-up for them to understand the methodology. Consumers should therefore have been
more skilled in the methodology during sessions two and three. However, the closer proximity
of results provided by sessions one and three than by sessions two and three dismisses this
hypothesis. Nevertheless, providing a first example of the task on tissues, for example, to better
understand the methodology could improve the quality of the results. This could also induce a

higher use of attentional resources spent by the consumers.
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4.5. Memorization effect

Looking at the results obtained for the comparison of repeatability between sessions three and
two and sessions one and two, the RV coefficient is not sufficient to investigate the stability of
the sorting map. Taking a deeper look at individual results can give other insights into the
results. In other words, the results on individual repeatability for the comparison of sessions
two and one and sessions two and three can be explained by the memorization of the samples
by the consumers. As Mojet and Koster show, thickness and creaminess, two important criteria
in texture assessment, are well remembered by consumers for the yoghurt category (Mojet et
al, 2005). Results from session one show a grouping of products among fruit pieces with a clear
distinction between Les 2 Vaches, Gervais, Velouté (without big fruit pieces) and the others.
Results from session three show a clear distinction among texture first and then among fruit
pieces. These results can be interpreted as an example of memorization by the consumers of

the range of samples among the criteria enhanced by Mojet et al (Mojet et al, 2005).

4.6.  Warnings for the design of consumer tests

This result can be also taken as a warning for the design of consumer tests. Indeed, when some
are dealing with consumer insights, precautions are necessary when deciding on the number
of tasks, range of products to be tasted or the delay imposed on the assessors. In this study,
even with the same cognitive task, results through short intervals are poor. The more the tasks
asked to the consumers are different, the more flexible they needed to be. In the next few years
of sensory research, using consumers as sensory assessors will be an advancement (Meiselman,
2013). More and more sensory studies are being explored with consumers in order to save in
training time. This gain should not decrease the quality of results. Key points of control should

be observed to design the procedure:

e C(Clear instructions must be given to consumers. Pre-tests on the sorting task for the

study have been implemented and showed that clear objective details on the procedure
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consumers have to follow should be given. Even with a rework of the instruction, one
consumer was removed from the set because of a lack of understanding of the task
required. Additionally, quitting is an important adaptive behavior when the task is
judged as too complex for the subject (Silvia et al., 2014).

e Time spent by the subjects is key. The more that is asked of the consumers, even with
a pause, the higher the risk to have a bias in the results. Results on short-term interval
emphasize this aspect. A recommendation is therefore to alert the consumer to the
multiple tasks that they will have to follow. Their expectations of the task demand will
influence the attentional allocations they will follow and also increase the efficiency of
memory retrieval during the task (Rummel and Meiser, 2013).

e The difficulty and variability of cognitive tasks. Attention is a top-down process
influencing the perception of consumers. Inducing a bias by reducing their level of

attention will bias their perception and therefore impact the results.

On the other hand, this study provides also a warning when we want to know more about
consumers’ perception. To manage the saturation issue, easiness of the methodology or
timeliness can ensure avoiding biases on the results and can lead the results closer to the reality

of perception.

4.7.  Providing results based on individuals

The conclusions provided based on the overall panel of subjects and based on the
interindividual analysis are not completely similar. Indeed, the analysis made on ARI
highlighted the fact that subjects were not repeatable compared to the overall analysis showing
that configurations of both sessions were closed. This is also a warning regarding the analysis
of the consumer test displayed on the overall panel without taking into account the differences

of assessment between subjects.
To conclude, the results allow us to provide recommendations on what we can ask of
consumers. This research should be continued. For example, adding a session four at a 30
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minute delay after session three should be a way to validate the poor level of quality of session
two. Some questions could also be added during the test to provide more information on the

level of concentration of the consumers.

Results obtained in this study could be expanded to a wider range of methodologies. Even if
sorting task is an easy methodology to be used with consumers because it’s time-efficient and

quite robust, the comparative way of presenting the samples is more difficult than for monadic.
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Résumé

Le lancement d’un nouveau produit sur le marché est une étape a risque pour I'entreprise qui
peut se conclure par un échec. Une raison partielle de cet échec est que le produit ne correspond pas
aux attentes des consommateurs. L'enjeu consiste donc a mieux comprendre et intégrer dans le design
de produits les attentes des consommateurs.

Les théories contemporaines en psychologie cognitive nous permettent d'améliorer les
méthodologies actuelles de tests consommateurs et a concevoir les produits sur la base des
connaissances des consommateurs. L'objectif de cette recherche est de mieux comprendre l'influence
d’une adéquation entre les attentes des consommateurs et leurs perceptions sur leurs jugements
affectifs dans le contexte de consommation alimentaire. Dans le champ de la cognition incarnée et
située, nous avons utilisé la théorie du Perceptual Symbol System qui suppose une forte relation entre
les concepts et les propriétés sensorielles. Trois études ont été menées sur des gammes de produits
familiers et non familiers. Les résultats nous permettent de conclure que les attentes des
consommateurs sont des catégories ad-hoc dépendantes d'une situation de consommation, c’est-a-
dire une motivation a consommer le produit dans un contexte de consommation donné. Les propriétés
de la catégorie définissent les attentes de type concepts et les propriétés sensorielles attendues du
produit. Ainsi, nous avons mis en évidence que les concepts et les propriétés sensorielles sont
associées a travers les catégories réactivées en mémoire.

Les résultats de cette thése ont aussi permis de proposer des améliorations aux méthodologies
de tests consommateurs. Plus particulierement, ces méthodologies permettent d’une part d’expliciter
les attentes des consommateurs a travers une tache de catégorisation et d’autre part de sélectionner
les produits les plus adéquats aux attentes des consommateurs a travers I'évaluation de leurs
jugements affectifs.

Mots-clés : Catégorisation, Attentes, Aliment, Disconfirmation sensorielle des attentes, Jugement Affectif

Abstract

One challenge when dealing with the launching of new products is to understand consumers’
expectations towards the product experience. Many innovations fail because they do not address the
right expectations, for the right consumers, and for the right product.

Theories in cognitive psychology allow us to improve current methodologies of consumer tests
and to design food products based on the knowledge of consumers. The objective of this research is
to better understand the influence of the discrepancy between consumers’ expectations and
perceptions on the affective judgment in the context of food consumption. Within the framework of
Grounded and Embodied cognition, we use theories developed on Perceptual Symbol System
assuming a strong relationship between concepts and sensory perceptions. Three studies were
conducted on familiar and non-familiar product ranges. Results allow us to conclude that consumers’
expectations are defined as ad-hoc categories dependent on a situation of consumption, i.e. a
motivation to consume the product in a determined context of consumption. Properties of the
category define cognitive expectations and sensory expectations of the product. Thus, we provide
evidence that concepts and sensory perceptions are strongly related through retrieval of categories.

The results of this thesis also provide methodological improvements to elicit consumers’
expectations through categorization tasks and to screen samples fitting the best with consumers’
expectations through affective judgment.

Keywords: Categorization, Expectations, Food, Sensory Disconfirmation of Expectations, Affective Judgment
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