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The environment is so rich with information that our cognitive system would be
overloaded without a way to evaluate what is relevant for our needs and goals. Appraisal
theory has shown how emotions, by “tagging” the environment with differential values,
enable the attribution of our attentional resources to what is most relevant in any
given circumstances. Most often, however, the different cues triggering the allocation
of attention are thought of as purely individualistic, like physiological needs or past
encounters with certain stimuli. This approach is perfectly appropriate for objects,
organisms or events that, by their intrinsic properties, affect the organism’s well being.
But for humans, many aspects of the environment are culturally or temporally dependent:
a soccer game may be highly relevant to some, but not at all to others. This paper
contributes to a better understanding of the processes by which different elements
of our social environment acquire value through our socialization process. We recruit
different concepts proposed by developmental psychologists to shed some light on this
social acquisition of relevance. The notion of “joint attention,” for example, is particularly
important to understand how we are sensitive to the other’s focus of attention. Similarly,
the term “social referencing” has been used to describe the process of taking into account
the affective reaction to a given stimuli, in order to direct our behavior. At the core of this
process, called “social appraisal” by Manstead, we propose that a specific emotion plays a
major role: interest. Someone else’s expression of interest, which seems to be detectable
from a very early age, is extremely useful in gauging what is worthy of attention among
stimuli that are not inherently interesting. The paper highlights how external sources of
information (the life experiences of community members) indicate what is relevant, thus
giving access to the social values of that group.
Keywords: appraisal theory, interest, social appraisal, social values, social learning

INTRODUCTION
In the long empiricist tradition that characterizes the Western
conception of humankind, our inner experience of the world
results from successive perceptual contacts with our biological,
physical and social environment. In this context, it is hard from
a developmental perspective not to think of a baby’s mental life
as “one great blooming, buzzing confusion,” (James, 1890/1981,
p. 462). How could it be otherwise in a world of objects and events
that overlap and coincide in so many ways? Many of the recent
breakthroughs in developmental psychology have been aimed at
understanding the relative placidity of babies confronted with
a plethora of information that they in fact, master impressively
quickly. Everything happens as if babies were naturally equipped
for such “cognitive digestion,” either because they can rely on
some evolutionary modules to make sense of the information
due to some core knowledge—naive physics, biology, psychology, or even sociology (Baillargeon, 1994; Wellman and Woolley,
1990; Hirschfeld and Gelman, 1994; Spelke, 1994; Xu and Carey,
1996), or because they rely on powerful “pattern detectors” which
enable them to detect correlations and forge hypotheses about the
structure of the world (Gopnik, 2010).
These cognitive predispositions, however, are just part of the
solution. Even if we imagine that babies are equipped to process
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in specific ways, how can they assess which information should
be processed at any given time? Without a system enabling them
to prioritize how to distribute their cognitive powers, the risk of
behavioral paralysis is too high.
Appraisal theory provides a possible answer since it describes
how not all stimuli are equal to our cognitive system, and how
our emotions play the role of “radar antennae scanning the environment,” (Scherer, 1994, p. 230). This relative saliency in our
environment can be due to the fact that, given our organism’s
needs, certain stimuli have a high biological significance and
are therefore automatically prioritized by the attentional system
(Brosch et al., 2007). For instance, when hungry, the value of food
is very high and priority is given to any process leading to the satisfying of this biological need. Other factors are more personal
and depend on the individual’s history: a given odor or taste for
instance, can mobilize a person’s attention because it reminds her
of a special time with her grandmother. Finally, certain elements
of our environment are socially relevant because they are considered as important for the members of the individual’s reference
group. In certain communities for example, a soccer World Cup
Final will thus be lived as though it is a religious ritual, whereas
in others, it will be ignored. For all these values, the amygdala
seems to play an essential role in filtering what is relevant to the
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organism, and an event is relevant if it can “significantly influence (positively or negatively) the attainment of his or her goals,
the satisfaction of his or her needs, the maintenance of his or her
own well-being, and the well-being of his or her species” (Sander
et al., 2003, p. 311).
In this paper, we will focus on social relevance and, more
specifically, on how socio-cultural values pass from socialized
to newly arrived social members, i.e., babies. After a brief summary of the component process model (CPM) proposed by Klaus
Scherer to describe how we appraise incoming stimuli, we will
concentrate on a dimension of the model that has not been given
much attention: normative significance. By specifying the nature
of this check, we will propose that recent attempts to describe
social appraisal are particularly relevant to this topic. More specifically, we will show how the emotion of interest can be essential
for the baby to discern what is valued in his or her social environment when it is displayed by significant others. To specify
the competences required for “using” expressed interest to detect
what is socially relevant, we will revisit three important notions
that underlie the way infants can be influenced by others in
their development: joint attention, social referencing and social
appraisal. Consequences for the study of the role of interest will
then be discussed.

THE SOCIAL SIDE OF APPRAISAL
Nowadays, the CPM is one of the most complex, empirically
supported and heuristic models of emotion processing (Scherer,
1984, 2001; Ellsworth and Scherer, 2003). In this model, emotions
are regarded as psychological episodes that have a felt character and are evaluative of particular objects (Deonna and Teroni,
2012). Its central idea is that emotions play a key role in the
way our brains scan the environment and prepare our organism
for action (Leventhal and Scherer, 1987). This evaluation is performed by a series of different checks that occur in a sequential
order—Stimulus Evaluation Checks (SEC). Everything happens
as if the emotional processes respond to the following questions:
“(a) How relevant is this event for me? Does it directly affect me
or my social reference group? (relevance); (b) What are the implications or consequences of this event and how do they affect my
well-being and my immediate or long-term goals? (implications);
(c) How well can I cope with or adjust to these consequences?
(coping potential); (d) What is the significance of this event for
my self-concept and for social norms and values? (normative
significance)” (Scherer, 2009, p. 1309). These checks, that often
occur automatically, unconsciously and effortlessly, are supposed
to follow this order.
In this model, relevance detection plays an essential role
because it is considered to be a first selective filter that a stimulus or event needs to pass through in order to merit further
processing (Sander et al., 2005, p. 322). However, the role played
by social factors at this stage remains unclear. On the one hand,
the significance of the stimulus or the event with respect to social
norms and values is clearly relegated to one of the final evaluation checks. It consists in checking the compatibility with external
standards: social norms, values, beliefs about justice, or moral
principles (Scherer, 2009, p. 1313). By definition, it requires highlevel and comprehensive information, and even “comparison
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with high-level propositional representation” (Sander et al., 2005,
p. 322). On the other hand, the social nature of the relevance process is acknowledged: relevance is about how a given event affects
oneself or one’s social reference group (Sander et al., 2005, p. 319).
Indeed, the role of social context in appraisal has been highlighted
by recent work underlining, in the CPM perspective, the role
played by the amygdala for relevance. Sander et al. (2003) suggested that the human amygdala works as a “relevance detector”
and is activated in presence of social signals such as gaze direction,
intentions, group adherence, trustworthiness and facial familiarity. Other works have highlighted the role played by the amygdala
when individuals have to evaluate trustworthiness in their social
exchanges (Adolphs et al., 1998; Winston et al., 2002; Todorov and
Engell, 2008). Given the rapidity of these relevance detection processes driven by the amygdala (Vuilleumier, 2005; Brosch et al.,
2008), one can therefore conclude that at least a part of what is
social in the CMP does not need reflexive and/or propositional
processes.
If the processing of another person’s facial or bodily expressions triggers the amygdala, especially when the person is looking
directly at you (Conty and Grèzes, 2012), it is unlikely that these
intersubjective situations are the only way that appraisal processes are influenced by the “social.” Indeed, relevance is evaluated
according to the significance events have for what is valued by
the organism. Certain stimuli have high biological significance
and are automatically prioritized by the attention system (Brosch
et al., 2007), while others trigger specific evaluations of the environment as a result of personal needs and values (Ellsworth and
Scherer, 2003). Social relevance aims precisely at understanding
how these personal values are shaped during the development of
a person. Admittedly, values do not emerge in a social void. On
the contrary, children most likely develop a certain number of
their personal preferences and values as a result of the contact
they have with their social referents (parents, friends, teachers,
coach, etc.). Once this transmission period ends, specific parts
of their environment will more or less automatically trigger their
attention and interest. For a child born into a family of cyclists,
for instance, a champion like Eddy Merckx would be immediately detected in a crowd and this episode would be remembered
forever, while on the contrary, the cyclists’ hero would stay unnoticed by a family of soccer players. Therefore, depending on the
“attentional” priorities of their social milieu, an individual’s environment tends to be colored by different “social lenses” that will
render certain elements of the world as valuable and worthy of
attention, at the same time sentencing the others to indifference
and invisibility.
Therefore, it seems very important (even from a psychological
point of view) to understand how values, inherent in a given form
of life (Clément, 1996), pervade our appraisal system, to the point
that it can influence the very beginning of the SEC. As the following section will show, developmental psychology appears to offer
some indications.

ATTENDING TO OTHERS
In many senses, the human species is fundamentally a
social species. As the anthropologist Clifford Geertz wrote:
“human behavior is so loosely determined by intrinsic sources
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of information that extrinsic sources are so vital” (Geertz,
1973/1993, p. 93). Even if not credulous, children learn most
of what they know via others’ testimony (Clément et al., 2004;
Clément, 2010). Moreover, the human species is fundamentally
altricial: offspring are highly dependent on others for a very long
period of time. It is therefore not very surprising that other people’s appraisal systems can influence one’s own evaluation of
events and stimuli.
From a cognitive perspective, newborns seem to be “prewired”
for attending to human-like faces (Johnson et al., 1991; HeronDelaney et al., 2011). This preference may well be due to the
fact that there is an evolutionary advantage for babies in treating other human faces as particularly relevant to making sense
of their surroundings, given their richness as a source of information. Furthermore, from an early age, babies are increasingly
able to follow someone else’s gaze (Scaife and Bruner, 1975). For
instance, 2–5-day-old newborns can discriminate between direct
and averted gaze, and 4-month-old infants’ brain activity shows
specific neural activity when presented with faces with direct
(as opposed to averted) eye gaze (Farroni et al., 2002). A few
months later, evidence begins to emerge that infants start looking at the world via others’ perspectives. At 12 months, infants
are able to detect selective attention when an adult looks at several things but attends only to some part of them (Tomasello and
Haberl, 2003). This capacity, called joint attention, plays a crucial role in development, notably in language learning. Indeed,
it is thanks to joint attention that caregivers and infants can
establish what is being referenced, and learn that certain sounds
match with objects, persons or events in the shared environment
(Tomasello, 2003). From a perceptual point of view, it is therefore
very likely that infants are prone to select their objects of attention, at least partially, by aligning their own attention with others’
attention.
Beside the ability to take into account others’ objects of interest and to be driven to be attentive to the same objects, babies
around that age (the end of their first year) start to move around
on their own, and they gain new ways of feeding their appetite
for exploration. Facing all kinds of new objects, they have ever
more opportunities to create mischief. Fortunately perhaps, it
is also at this age that they start to rely more on their caregivers’ cues (facial expressions, body language and tone of voice)
to appraise ambiguous and new events (Klinnert et al., 1986).
As Feinman and Lewis (1983) put it, caregivers serve from now
on not only as a base of security but also as a base of information. Such social information gathering “is rooted in the ability
to appreciate that another individual can function as a conduit
for information about the world” (Baldwin and Moses, 1996,
p. 1917). In the famous visual cliff experiment, infants dared
to crawl over a simulated cliff when the mothers expressed joy
or interest (Sorce et al., 1985). This ability that the infant has
to disambiguate the emotional meaning of objects in the environment by actively seeking out emotional information from
significant others (Hertenstein and Campos, 2004) has been
called social referencing. It is important to highlight the fact that,
contrary to joint attention where infants’ focus of attention is
driven by another’s gaze direction, the object of concern for
social referencing pre-exists in the infant’s conscious field. In a

www.frontiersin.org

Interest and transmission of values

way, the child has already evaluated the object as relevant, and
the social information she obtains is essentially used to modulate her behavior toward that object. We propose therefore, a
slightly less inclusive definition than Feinman and Lewis (1983,
p. 878), who define social referencing as the use of one’s perception of someone else’s interpretations of a situation to form
one’s own understanding of that situation. We agree more readily with Pelaez et al.’s (2012) definition of social referencing
as “a behavior chain in which the presence of an ambiguous
object or event signals the gaze shift of an infant toward another
person, typically the mother, whose facial, vocal, and gestural
expressions may then serve as discriminative stimuli for a subsequent approach response” (p.23). We therefore endorse the
view that social referencing directs behavior, rather than forms
an understanding.
In contrast to the aforementioned cases, there are situations
where the focus of a given object or event does not pre-exist the
social interaction, or when the evaluation of the object itself is
modified by the nature of the social information. Children, for
instance, can be intrigued by the way adults are captivated and
excited by a soccer game on television (Demers et al., 2013);
in those families, we can expect children to be sensitive to
future soccer related events. On the contrary, the appraisal that
underlies an activity like stuffing oneself with ice cream can be
modified by a strong and negative emotional parental reaction.
Even occurrent emotional reactions triggered by an individual
appraisal, for instance, bursting out laughing when seeing an
old man stumbling in a bus, can be re-evaluated once the emotional reactions of the other, disapproving witnesses are taken
into consideration (Jakobs et al., 1997). To refer to these cases
where the value of events or objects are modified by the observation of other people’s emotional reactions, Manstead and his
colleagues (Manstead and Fischer, 2001; Evers et al., 2005) have
proposed the concept of social appraisal. One of Manstead’s
objectives is to highlight the fact that most appraisal theorists
tended to favor research that focuses on relatively socially isolated individuals, and on values that are essentially independent
from the socio-cultural environment. In contrast, social appraisal
highlights the fact that “the behaviors, thoughts or feelings of
one or more other persons are often appraised in addition to
the appraisal of the event per se” (Manstead and Fischer, 2001,
p. 222).
Social appraisal can be expected to play a considerable part in a
child’s socialization, given that there are many events and objects
in our social environment that are not relevant in terms of their
intrinsic properties, and the fact our social environment is full
of objects that arouse considerable interest for certain groups of
people, but not to others.
It is only via others’ appraisal that the relevance of a particular
artistic form, sport, hobby, political engagement, or environmental consciousness becomes salient for the children. However,
while there is an abundance of developmental research on joint
attention and social referencing, the role of social appraisal has
not really been identified in infancy. Compared to social referencing, where others’ emotions seem to play a regulatory role
in the expression of a behavior by encouraging or discouraging the on-going action, it is most likely that social appraisal
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necessitates a much finer understanding of the expressed emotion. To play the role of relevancy detectors, others’ faces have
to be “read” by the children: only a rather subtle interpretation of others’ appraisal can help them to detect if an object
or event is worthy of attention, on a scale going from “abhorrent” to “highly desirable.” In this context, we hypothesize that
certain expressed emotions play an essential role by “tagging”
certain stimuli with a given emotional valence for the children. Such a transmission of values can be intentional and
explicit: parents, for instance, may find that is very important
to transmit their love of the arts, or the virtue of politeness, to
their heirs. In these cases, parents may resort to what Gergerly
and Csibra call natural pedagogy with ostensive communication to indicate new and relevant information (Gergely and
Csibra, 2006; Csibra and Gergely, 2009). It has been shown in
such pedagogical contexts that mothers adapt their voice and
speech when talking to young children, speaking “motherese”
(Snow, 1972). More generally, adults also modify their movements when interacting with infants such that their actions
simultaneously enhance infant’s attention and highlight meaningful units within the flow of motion (Brand et al., 2002).
More specifically, when mothers show objects to young children, relative to showing them to other adults, their actions
are notably characterized by closer proximity to the partner,
greater enthusiasm, a larger range of motion, greater repetitiveness, longer gazes, more turn-taking and greater simplification (Brand et al., 2007). However, we argue that not all
social transmissions of values rely on such ostensive cues. By
observing others, children (and adults) can detect what captures their attention or, on the contrary, what they disregard:
an expression of awe or an expression full of scorn, even
expressed by an anonymous by-stander, can still be very socially
relevant.
For this third-party influence in the ontogenesis of social relevance, we suppose that certain expressed emotions will play an
essential role, notably disgust, contempt, and interest. We will
focus here on interest because (1) it is an emotion that has not
yet been extensively studied, (2) it should indicate to an observer
what another person appraises as being “worthy of interest”, i.e.,
as relevant. Interest is therefore an emotion of crucial importance
for social appraisal.

THE ROLE OF INTEREST
Given the scope of this paper, we cannot discuss here all the
aspects of interest (but see Silvia, 2006). Briefly, interest is the
emotion associated with curiosity, exploration, and information
seeking (Tomkins, 1962; Berlyne, 1966; Izard, 2009). According
to Silvia, interest as a felt emotion consists of appraisals of novelty
(factors related to the unfamiliarity and complexity of an object
or event) and appraisals of coping potential (the ability to understand the new object or event) (Silvia, 2005). Its function is to
motivate seeking behaviors, learning and exploration (Panksepp,
2005; Silvia, 2008). One of the important questions in studying
interest concerns the existence of a specific expression of interest.
This aspect is especially important given our problematic: social
appraisal could not take place without cues that enable children
to detect others’ interest.
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The expression of interest has apparently no place among
the most renowned and widely used basic emotion stimuli that
Ekman considered as universal: happiness, sadness, anger, fear,
disgust, and surprise (Ekman and Friesen, 1971). Actually, it
appears from later research that Ekman had considered including both “interest” and “contempt” in the series, but presumably he was unable to find suitable static photographs (Ekman,
1992, 1993). However, even if “momentary expressions” are
particularly efficient from an evolutionary perspective, Ekman
did not deny the important role that “extended expressions”
might play (Ekman, 1993). Interest seems precisely to be one of
these extended emotions and it is therefore not surprising that
even adults cannot recognize static stimuli of interest. This was
first identified in a 1964 study where interest was one of eight
expressions presented to participants (neutrality, surprise, distress, enjoyment, fear, anger, disgust, shame, and interest) and
where interest was only more frequently recognized than surprise
(Tomkins and Mc Carter, 1964). Interestingly, Tomkins and Mc
Carter report that the actors they had hired to pose the expressions complained particularly about how difficult it was to pose
“interest.” We had a similar difficulty with the actors that were
hired for a study we are currently conducting with adults, as if
playing a static interest, contrary to a dynamic one, was impossible. In our experiment, participants are asked to watch pictures or
movies and to recognize the staged emotions based on Ekman’s
basic expressions, including a neutral/calm expression and the
expression of interest. Static headshots are not well recognized
for interest, particularly when compared to six-second films of
dynamic headshots and dynamic whole body shots (Dukes et al.,
in preparation). Similar results were found in another study in
which four positive emotions (pride, pleasure, joy, and interest)
were compared (Mortillaro et al., 2011). Facial expressions of
each emotion were taken from the Geneva Multimodal Emotion
Portrayal corpus in which each actor was asked to express each
emotion several times [see Bänzinger et al. (2012) for details].
Representative facial expressions were then coded using the Facial
Action Coding System (FACS). While the four positive emotions
could not be differentiated on the basis of the presence or absence
of particular Actions Units (AU), they could be differentiated
in terms of their temporal dynamics—the sequence and timing
of the unfolding expression [see Krumhuber et al. (2013) for a
review of the dynamics of facially expressed affect].
From the perspective of studying the role of expressed interest
in the ontogenesis of social appraisal, it will therefore be essential to expose infants to dynamic stimuli. The other important
point to be assessed is the “contagion” of the interest. In other
words, does the observation of someone being interested by an
object cause children to also appraise this object with interest?
One of the dimensions is behavioral. As interest is the emotion that underlies curiosity, seeking and exploratory behaviors
are expected toward an object that has been considered with
interest by a third-party. A more subtle behavioral dimension
is eye gaze pattern: by using an eye-tracker, it should be possible to detect whether an object of someone’s interest triggers
more curiosity and becomes more visually explored by the participant. Another dimension is the transmission of the emotion
itself: when an infant sees a person being interested in something,
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will he/she start being interested in the same object? Such an
inquiry is rather complicated because one has to identify on
babies’ faces the signs of interest. Actually, several early studies
have described the facial expression of interest in babies. One such
study argued that babies as young as 9 months were able to express
interest (Izard, 1980), while another study suggested that infants
may facially signal emotions, including interest (Oster, 1978). A
further study described several facial movements as indicative
of an expression of interest, such as brows raised, brows knit,
eyes widened and rounded, eyes squinted, cheeks raised, mouth
opened and relaxed, tongue moved, lips pursed [(Izard, 1979);
Izard, as cited in Langsdorf et al. (1983)]. Using these indications, Langsdorf et al. (1983) showed that facial expressions of
interest predicted the time that the infants spent viewing human
or inanimate objects while Izard et al. (1995) show that expressions of interest were morphologically stable between the ages
of 2.5 and 9 months. Another important facet of the expression
of interest appears to be the “body stilling and facial sobering”
(Camras et al., 2002) or “freezing” (Scherer et al., 2004) that characterizes a reaction to a novel stimulus: the whole body and facial
expression remains motionless for a moment after the stimulus
becomes known. It has been argued that freezing is a normal reaction to an ambiguous situation, as the person is unsure how to
react, and that this is more likely to occur in very young infants
who “do not yet have the necessary cognitive mechanisms (nor
the stored experiences) to conclusively appraise highly unusual
events and to prepare appropriate action tendencies” (Scherer
et al., 2004, p. 399). It is as if the organism is “buying time” to
disambiguate the situation before reacting. Of course, the importance that freezing may play in an expression of interest shows
again why interest might be more recognizable when presented
dynamically.
By putting together what we currently know about (a) the
way interest is expressed and (b) the different cues indicating
that infants are experiencing the emotion of interest (behavior,
eye gaze patterns, and felt interest), it is possible to conceive
of studies that seek to understand when and how children are
able to take into account the attentional parsing of the environment performed by their caregivers. Given that joint attention
is assumed to emerge around the age of 12 months (Carpenter
et al., 1998; Moll and Tomasello, 2004), we suspect that this ability emerges during the second year. Furthermore, as children
have been shown to learn a lot about their social environment by
observation alone (Rogoff, 2003), it is likely that this third-party
appraisal does not require any ostensive signals from the adults in
order to be accomplished.

CONCLUSION
The main objective of this paper was to consider more carefully the role played by others in the determination of what is
relevant in our surrounding. Apart from some very basic biological values, most of the objects, events, and phenomena we
consider as worthy of investment in time, energy or resources, we
in fact inherit from our social and cultural environment. It seems
therefore important to study, in an appraisal theory perspective,
the last step of the SEC proposed by Klaus Scherer: normative
significance.
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Our feeling is that, via social information gathered by children
from very early on, norms and values are so deeply embedded in
the appraisal process that even the first evaluation check—how
relevant is this event for me?—is marked by the social history of
the individuals.
When scanning the environment, some objects or events seem
more salient than others. These objects/events are often more
salient because they are relevant to the individual’s goals. We have
shown the importance of an individual’s life experience in the
detection of what is relevant and therefore their “choice” of object
about which they will appraise. This does not mean that this
experience has not been tainted by numerous encounters with significant others who shared, explicitly or not, what they considered
as interesting, appalling, or insignificant. But, at a given time, all
these life experiences can act as an internal source of information
when appraising an event. In other situations, the importance of
the third person’s perspective can be brought to the forefront in
the appraisal process: in this case, it is some external source of
information (the life experience of another person) that will influence the appraisal. Clearly, this third person directs her attention
as a consequence of her own life experiences and values, which
again were elaborated in contact with others. When these multiple social appraisals happen in a relatively interconnected circle,
nothing less than a culture is transmitted and perpetuated.
To study the very beginning of this cultural process and to
prepare the ground for experimental studies with infants, we proposed a conceptual gradation in the way children take advantage
of social information in the early stages of their development.
From a perceptual point of view, babies are sensitive to others’ direction of gaze. At the end of their first year, they can
detect others’ selective attention and join their own attention
to those of their caregivers—joint attention. From a behavioral
point of view, they can, at around the same period, actively seek
emotional information from significant others to modulate their
own behavior—social referencing. Eventually, most likely in the
second year, infants are able to take into consideration an emotion expressed by another person to appraise an event, object or
person—social appraisal.
The emotion of interest appears to be particularly relevant for
studying the onset and development of social appraisal by children. In expressing interest, adults offer important cues about
what is salient for them in their environment. We hypothesize that
every expression of interest that children can detect on an adult’s
face and body, enables them to “tag” their environment with different levels of saliency. Social appraisal plays therefore a crucial
role for children: it enables them to enter a given society by gaining access to the values that are essential to the members of their
reference groups.

ACKNOWLEDGMENTS
The authors would like to thank the two anonymous reviewers for their helpful suggestions and Joseph J. Campos and
Philippe Rochat for their helpful advice. This work was supported
by the National Centre of Competence in Research (NCCR)
“Affective Sciences: Emotion in Individual Behavior and Social
Processes”, financed by the Swiss National Science Foundation
(SNSF, 51NF40-104897), and hosted by the University of Geneva.

June 2013 | Volume 4 | Article 349 | 5

Clément and Dukes

REFERENCES
Adolphs, R., Tranel, D., and Damasio,
A. R. (1998). The human amygdala in social judgment. Nature 393,
470–474. doi: 10.1038/30982
Baillargeon, R. (1994). How do
infants learn about the physical
world? Curr. Dir. Psychol. Sci. 3,
133–140. doi: 10.1111/1467-8721.
ep10770614
Baldwin, D. A., and Moses, L. J. (1996).
The ontogeny of social information gathering. Child Dev. 67,
1915–1939. doi: 10.2307/1131601
Bänzinger, T., Mortillaro, M., and
Scherer, K. R. (2012). Introducing
the Geneva multimodal expression
corpus for experimental research on
emotion perception. Emotion 12,
1161–1179. doi: 10.1037/a0025827
Berlyne, D. E. (1966). Curiosity and
exploration. Science 153, 25–33. doi:
10.1126/science.153.3731.25
Brand, R., Baldwin, D., and Ashburn,
L. (2002). Evidence for ‘motionese’:
modifications in mothers’ infantdirected action. Dev. Sci. 5, 72–83.
doi: 10.1111/1467-7687.00211
Brand, R., Shallcross, W., Sabatos, M.,
and Massie, K. (2007). Fine-grained
analysis of motionese: eye gaze,
object exchanges, and action units
in infant-versus adult-directed
action. Infancy 11, 203–214.
doi:
10.1111/j.1532-7078.2007.
tb00223.x
Brosch, T., Sander, D., and Scherer, K.
R. (2007). That baby caught my eye
Attention capture by infant faces.
Emotion 7, 685–689. doi: 10.1037/
1528-3542.7.3.685
Brosch, T., Sander, D., Pourtois, G., and
Scherer, K. R. (2008). Beyond fear:
rapid spatial orienting toward positive emotional stimuli. Psychol. Sci.
19, 362–370. doi: 10.1111/j.14679280.2008.02094.x
Camras, L., Meng, Z., Ujiie, T.,
Dharamsi, S., Miyake, K., Oster, H.,
et al. (2002). Observing emotion
in infants: facial expression, body
behaviour, and rater judgements
of responses to an expectancyviolating event. Emotion 2, 179–192.
doi: 10.1037/1528-3542.2.2.179
Carpenter, M., Nagell, K., and
Tomasello, M. (1998). Social
cognition, joint attention, and
communicative competence from 9
to 15 months of age. Monogr. Soc.
Res. Child Dev. 63, 1–174.
Clément, F. (1996). Une nouvelle
“forme de vie” pour les sciences
sociales. Rev. européenne Sci. Soc.
34, 155–168.
Clément, F. (2010). To trust or not to
trust? Children’s social epistemology. Rev. Philos. Psychol. 1, 531–549.
doi: 10.1007/s13164-010-0022-3

Interest and transmission of values

Clément, F., Koenig, M., and Harris,
P. (2004). The ontogenesis of trust.
Mind Lang. 19, 360–379. doi:
10.1111/j.0268-1064.2004.00263.x
Conty, L., and Grèzes, J. (2012). Look
at me, I’ll remember you: the
perception of self-relevant social
cues enhances memory and right
hippocampal activity. Hum. Brain
Mapp. 33, 2428–2440. doi: 10.1002/
hbm.21366
Csibra, G., and Gergely, G. (2009).
Natural pedagogy. Trends Cogn.
Sci. (Regul. Ed.) 13, 148–153. doi:
10.1016/j.tics.2009.01.005
Demers, L. B., Hanson, K. G.,
Kirkorian, H. L., Pempek, T. A.,
and Anderson, D. R. (2013). Infant
gaze following during parent-infant
coviewing of baby videos. Child
Dev. 84, 591–603. doi: 10.1111/j.
1467-8624.2012.01868.x
Deonna, J. A., and Teroni, F. (2012).
The Emotions: A Philosophical
Introduction. Oxford: Routledge.
Ekman, P. (1992). Facial expressions
of emotion: new findings, new
questions. Psychol. Sci. 3, 34–38.
doi:
10.1111/j.1467-9280.1992.
tb00253.x
Ekman, P. (1993). Facial expression and
emotion. Am. Psychol. 48, 384–392.
doi: 10.1037/0003-066X.48.4.384
Ekman, P., and Friesen, W. V. (1971).
Constants across cultures in the face
and emotion. J. Pers. Soc. Psychol.
17, 124–129. doi: 10.1037/h0030377
Ellsworth, P. C., and Scherer, K. R.
(2003). “Appraisal processes in
emotion,” in Handbook of Affective
Sciences, eds R. J. Davidson, H.
Goldsmith, and K. R. Scherer (New
York, NY: Oxford University Press),
572–595.
Evers, C., Fischer, A. H., Mosquera,
P. M., and Manstead, A. S. (2005).
Anger and social appraisal: a “spicy”
sex difference? Emotion 5, 258–266.
doi: 10.1037/1528-3542.5.3.258
Feinman, S., and Lewis, M. (1983).
Social referencing at ten months:
A second-order effect on infants’
responses to strangers. Child Dev.
54, 878–887.
Farroni, T., Csibra, G., Simion, F.,
and Johnson, M. H. (2002). Eye
contact detection in humans from
birth. Proc. Natl. Acad. Sci. U.S.A.
99, 9602–9605. doi: 10.1073/pnas.
152159999
Geertz,
C.
(1973/1993).
The
Interpretation of Cultures. London:
Fontana Press.
Gergely, G., and Csibra, G. (2006).
“Sylvia’s recipe: the role of imitation
and pedagogy in the transmission of cultural knowledge,” in
Roots of Human Sociality: Culture,
Cognition, and Human Interaction,

Frontiers in Psychology | Emotion Science

eds N. J. Enfield, and S. C.
Levenson (Oxford: Berg Publishers)
229–255.
Gopnik, A. (2010). How babies think.
Sci. Am. 303, 76–81. doi: 10.1038/
scientificamerican0710-76
Heron-Delaney, M., Wirth, S., and
Pascalis, O. (2011). Infants’ knowledge of their own species. Philos.
Trans. R. Soc. Lond. B Biol. Sci. 366,
1753–1763. doi: 10.1098/rstb.2010.
0371
Hertenstein, M. J., and Campos, J.
J. (2004). The retention effects of
an adult’s emotional displays on
infant behavior. Child Dev. 75,
595–613. doi: 10.1111/j.1467-8624.
2004.00695.x
Hirschfeld, L. A., and Gelman, S.
(1994). Mapping the Mind: Domain
Specificity in Cognition and Culture.
Oxford: Oxford University Press.
doi: 10.1017/CBO9780511752902
Izard, C. E. (1979). The Maximally
Discriminative Facial Movement
Coding System (Max). Newark,
NJ: University of Delaware,
Instructional Resources Center.
Izard, C. E. (1980). “The emergence
of emotions and the development
of consciousness in infancy,” in The
Psychobiology of Consciousness in
Infancy, eds J. M. Davidson and R.
J. Davidson (New York, NY: Plenum
Press), 193–216.
Izard, C. E. (2009). Emotion theory and research: highlights, unanswered questions, and emerging
issues. Annu. Rev. Psychol. 60, 1–25.
doi: 10.1146/annurev.psych.60.1107
07.163539
Izard, C., Fantauzzo, C. A., Castle,
J. M., Haynes, O. M., Rayias, M.
F., and Putnam, P. H. (1995).
The ontogeny and significance of
infants’ facial expressions in the
first 9 months of life. Dev. Psychol.
31, 997–1013. doi: 10.1037/00121649.31.6.997
Jakobs, E., Fischer, A. H., and
Manstead, A. S. R. (1997).
Emotional experience as a function of social context: the role
of the other. J. Nonverbal Behav.
21, 103–130. doi: 10.1023/A:
1024904019590
James, W. (1890/1981). The Principles
of Psychology. Cambridge, MA:
Harvard University Press.
Johnson, M. H., Dziurawiec, S.,
Ellis, H., and Morton, J. (1991).
Newborns’ preferential tracking of
face-like stimuli and its subsequent
decline. Cognition 40, 1–19. doi:
10.1016/0010-0277(91)90045-6
Klinnert, M., Emde, R., Butterfield, P.,
and Campos, J. (1986). Social referencing: The infant’s use of emotional signals from a friendly adult

with mother present. Dev. Psychol.
22, 427–432. doi: 10.1037/00121649.22.4.427
Krumhuber, G., Kappas, A., and
Manstead, A. S. R. (2013). Effects
of dynamic aspects of facial expressions: a review. Emot. Rev. 5, 41–46.
doi: 10.1177/1754073912451349
Langsdorf, P., Izard, C. E., Rayias,
M., and Hembree, E. A. (1983).
Interest expression, visual fixation,
and heart rate changes in 2-and
8-month-old infants. Dev. Psychol.
19, 375. doi: 10.1037/0012-1649.19.
3.375
Leventhal, H., Scherer, K. R. (1987).
The relationship of emotion to
cognition: a functional approach
to a semantic controversy. Cogn.
Emot. 1, 3–28. doi: 10.1080/
02699938708408361
Manstead, A. S. R., and Fischer, A. H.
(2001). “Social appraisal: The social
world as object of and influence
on appraisal processes,” in Series in
Affective Science: Appraisal Processes
in Emotion: Theory, Methods,
Research, eds K. R. Scherer, A.
Schorr, and T. Johnstone (Oxford:
University Press), 221–232.
Moll, H., and Tomasello, M. (2004).
12-and 18-month-old infants follow
gaze to spaces behind barriers. Dev.
Sci. 7, F1–F9. doi: 10.1111/j.14677687.2004.00315.x
Mortillaro, M., Mehu, M., and Scherer,
R. (2011). Subtly different positive
emotions can be distinguished by
their facial expressions. Soc. Psychol.
Pers. Sci. 2, 262–271. doi: 10.1177/
1948550610389080
Oster, H. (1978). “Facial expression and
affect development,” in The Origins
of Behaviour: Affect Development,
eds M. Lewis and L. A. Rosenblum
(New York, NY: Plenium Press),
43–75.
Panksepp, J. (2005). Affective consciousness: core emotional feelings
in animals and humans. Conscious.
Cogn. 14, 30–80. doi: 10.1016/j.
concog.2004.10.004
Pelaez, M., Virues-Ortega, J., and
Gewirtz, J. L. (2012). Acquisition of
social referencing via discrimination
training in infants. J. Appl. Behav.
Anal. 45, 23–36. doi: 10.1901/jaba.
2012.45-23
Rogoff, B. (2003). The Cultural Nature
of Human Development. Oxford:
Oxford University Press.
Sander, D., Grafman, J., and Zalla,
T. (2003). The human amygdala:
an evolved system for relevance
detection. Rev. Neurosci. 14,
303–316. doi: 10.1515/REVNEURO.
2003.14.4.303
Sander, D., Grandjean, D., and Scherer,
K. R. (2005). A systems approach to

June 2013 | Volume 4 | Article 349 | 6

Clément and Dukes

appraisal mechanisms in emotion.
Neural Netw. 18, 317–352. doi:
10.1016/j.neunet.2005.03.001
Scaife, M., and Bruner, J. S. (1975). The
capacity for joint visual attention in
the infant. Nature 253, 265–266. doi:
10.1038/253265a0
Scherer, K. (1994). “An emotion’s
occurence depends on the relevance of an event to the organism’s
goal/need hierarchy,” in The Nature
of Emotion: Fundamental Questions,
eds P. Ekman and R. Davidson
(New York, NY: Oxford University
Press), 227–231.
Scherer, K. R. (1984). “On the nature
and function of emotion: a component process approach,” in
Approaches to Emotion, eds K. R.
Scherer and P. Ekman (Hillsdale,
NJ: Erlbaum), 293–318.
Scherer, K. R. (2001). “Appraisal
considered as a process of multilevel sequential checking,” in
Appraisal Processes in Emotion:
Theory, Methods, Research, eds K. R.
Scherer, A. Schorr, and T. Johnstone
(New York, NY: Oxford University
Press), 92–120.
Scherer, K. R. (2009). The dynamic
architecture of emotion: evidence
for the component process model.
Cogn. Emot. 23, 1307–1351. doi:
10.1080/02699930902928969
Scherer, K. R., Zentner, M. R., and
Stern, D. (2004). Beyond surprise:

www.frontiersin.org

Interest and transmission of values

the puzzle of infants’ expressive
reactions to expectancy violation.
Emotion 4, 389–402. doi: 10.1037/
1528-3542.4.4.389
Silvia, P. J. (2005). What is interesting? Exploring the appraisal structure of interest. Emotion 5, 89–102.
doi: 10.1037/1528-3542.5.1.89
Silvia, P. J. (2006). Psychology of Human
Motivation: Exploring the psychology
of interest. New York, NY: Oxford
University Press.
Silvia, P. J. (2008). Appraisal components and emotion traits: examining
the appraisal basis of trait curiosity. Cogn. Emot. 22, 94–113. doi:
10.1080/02699930701298481
Snow, C. E. (1972). Mothers’ speech
to children learning language. Child
Dev. 43, 549–565. doi: 10.2307/
1127555
Sorce, J. F., Emde, R. N., Campos,
J. J., and Klinnert, M. D. (1985).
Maternal emotional signaling: its
effect on the visual cliff behavior of
1-year-olds. Dev. Psychol. 21, 195.
doi: 10.1037/0012-1649.21.1.195
Spelke, E. (1994). Initial knowledge: six
suggestions. Cognition 50, 431–455.
doi: 10.1016/0010-0277(94)90039-6
Todorov, A., and Engell, A. D. (2008).
The role of the amygdala in
implicit evaluation of emotionally
neutral faces. Soc. Cogn. Affect.
Neurosci. 3, 303–312. doi: 10.1093/
scan/nsn033

Tomasello, M. (2003). Constructing
a
Language: a
Usage-Based
Approach to Child Language
Acquisition.
Cambridge,
MA:
Harvard University Press.
Tomasello, M., and Haberl, K. (2003).
Understanding attention: 12– and
18 month-olds know what is new
for other persons. Dev. Psychol. 39,
906–912. doi: 10.1037/0012-1649.
39.5.906
Tomkins, S. S. (1962). Affect, Imagery,
Consciousness, Vol. 1, The Positive
Affects. New York, NY: Springer.
Tomkins, S. S., and Mc Carter, R.
(1964). What and where are the
primary affects? Some evidence for
a theory. Percept. Mot. Skills 18,
119–158. doi: 10.2466/pms.1964.18.
1.119
Vuilleumier, P. (2005). How brains
beware: neural mechanisms of emotional attention. Trends Cogn. Sci.
9, 585–594. doi: 10.1016/j.tics.2005.
10.011
Wellman, H., and Woolley, J. (1990).
From simple desires to ordinary
beliefs: the early development of
everyday psychology. Cognition 35,
245–275. doi: 10.1016/0010-0277
(90)90024-E
Winston, J. S., Strange, B. A.,
O’Doherty, J., and Dolan, R. J.
(2002). Automatic and intentional
brain responses during evaluation
of trustworthiness of faces. Nature

Neurosci. 5, 277–283. doi: 10.1038/
nn816
Xu, F., and Carey, S. (1996). Infants’
metaphysics: the case of numerical
identity. Cogn. Psychol. 30, 111–115.
doi: 10.1006/cogp.1996.0005

Conflict of Interest Statement: The
authors declare that the research
was conducted in the absence of any
commercial or financial relationships
that could be construed as a potential
conflict of interest.

Received: 16 April 2013; accepted: 29
May 2013; published online: 17 June
2013.
Citation: Clément F and Dukes D (2013)
The role of interest in the transmission of
social values. Front. Psychol. 4:349. doi:
10.3389/fpsyg.2013.00349
This article was submitted to Frontiers in
Emotion Science, a specialty of Frontiers
in Psychology.
Copyright © 2013 Clément and
Dukes. This is an open-access article
distributed under the terms of the
Creative Commons Attribution License,
which permits use, distribution and
reproduction in other forums, provided
the original authors and source are
credited and subject to any copyright
notices concerning any third-party
graphics etc.

June 2013 | Volume 4 | Article 349 | 7

