Preverbal Infant: Valence Attribution, Social Preferences and Moral Development



Abstract

This study aims to analyse the competence to identify actions’ intentions and choose social partners in preverbal infants, which might precede moral development. 
The exploratory design resort to a sample of preverbal infants, replicating the studies of Hamlin, Wynn and Bloom (2007) and Hamlin and Wynn (2011).
The instrument consists in the presentation of three scenarios, where interactions between two characters with antagonistic actions (action of collaboration and action of obstruction towards the action performed by the main character). 
The results are consistent with the original studies, which allows to affirm that the instrument might provide markers related to an apparent ability to attribute valence to observed behaviour. 
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Resumo
Este estudo analisa a competência do bebé pré-verbal para compreender a intenção das ações e escolher parceiros sociais, capacidade que poderá anteceder o desenvolvimento moral. O design exploratório recorre a uma amostra de bebés em fase pré-verbal, replicando os estudos de Hamlin, Wynn e Bloom (2007; 2011). O instrumento consiste na apresentação de três cenários, onde ocorrem interações entre duas personagens com ações antagónicas (ação de colaboração e ação de obstrução à intenção de uma personagem). Os resultados obtidos são consistentes com os estudos originais, sendo possível afirmar que o instrumento poderá fornecer indicadores relativos a uma aparente capacidade de atribuição de valências aos comportamentos observados nas personagens.
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Introduction

This study aims to analyze the possible existence of an ability to discriminate the intention of others’ behavior in the preverbal stage, attributing valences to those, its underlying mechanisms and the impact on social choices and moral development, while exploring the use of the Hamlin, Wynn and Bloom (2007) and Hamlin & Wynn (2011) instruments to verify this abilities.
Valence attribution to others’ behavior is an ability that consolidates throughout one’s development and learning. Moral sense itself is acquired within the most significant interactions that allow to elaborate the meaning of different concepts (Young & Waytz, 2013; Taylor & Workman, 2018).
Besides the phenomenon of learning implied in this process, various studies indicate that the capacity to attribute valences to actions might be a part of the human genetic repertoire (Baron-Cohen, 1995; Hamlin, Wynn & Bloom, 2007; Hamlin, Wynn & Bloom, 2010; Hamlin & Wynn, 2011; Hamlin, 2013; Premack & Woodruff, 1978; Ruggiero & Catmur, 2017). Mirror-Neurons System hypothesis (Rizzolatti & Craighero, 2004) has been claimed as essential to explain the mechanism behind the comprehension of others’ intentions (Ruggiero & Catmur, 2017; Keysers, 2009).
In phylogenetic terms, this sociocognitive ability is fundamental to exist in a social world (Hamlin, Wynn, & Bloom, 2007), allowing a discrimination of social contexts that arises from the gathering of information about people with whom we one interacts (Lane, Wellman, Olson, LaBounty, & Kerr, 2010). Moral sense might be a mechanism that emerges from this capacity to evaluate others and act in compliance with one’s interpersonal context (Young & Waytz, 2013). 
As inheritably social beings, starting with the need for attachment (Bowlby, 1969), humans go through numerous neurological and behavioral processes to affirm themselves in this complex world, some of them we are not quite able to fully understand and to be sure of.
This study proposes an overview on the literature about neuropsychological and learning processes involved in one’s sociocognitive development, leading to take into account a hypothesis that proposes the moral development and one’s ability to make social choices begins way earlier that what is usually stated.

Method

The present work has two exploratory purposes. The first one is to analyze the competence of valence attribution to actions, distinguishing between good and evil ones, and associate this ability with the moral development. The second proposes to analyze the instruments created by Hamlin et al. (2007; 2011) to understand its suitability to assess this competence in infants.

Participants
The sample was formed by 10 infants, 6 girls and 4 boys with ages comprising between 6 and 12 months of age, with an average of 9 months and 29 days. It is a convenience sample recruited in a infants’ store after a lecture regarding the Montessori parenting style. The age gap respects the minimum limit of 6 months and 0 days and the maximum limit of 11 months and 23 days, specifically.
The criteria for selection were a) infants from intact families; b) infants from families with an average to high socioeconomic level; c) infants without any significant intercurrences until the moment of participation; d) term or post-term infants. The reward for participating in this study was a diploma with the name and stating that the infant was a “Baby Scientist”.
Two conditions were created, one where the helper situation in each scenario was presented first, and another where the hinderer situation in each scenario was presented first. In a random order, five infants were presented the first condition, and the remaining five were presented the second condition.
Data was collected between April and June 2019.

Design
The present study uses a qualitative methodology of exploratory nature based on a cross-sectional study.
The qualitative nature of this study derives from the assessment of a response tendency in a way that allows to attribute meanings and create hypothesis, and from the critical analysis to the methodology and functionality of the instruments applied to define their suitability in the assessment of the defined hypothesis.
The exploratory dimension regards the small sample and the fact that it was the first time these instruments were applied on the Portuguese population, through which we were recording data that could be used in a further confirmatory study.

Materials
This work has an empirical study in which three instruments are replicated. These arise from the studies and clinical work of Hamlin (2007; 2011). Together with other colleagues, Wynn (2007; 2011) and Bloom (2007), they proposed to understand the origins of social evaluation behavior that we so naturally do in adulthood, so it would be possible to understand its development throughout life.

Hill Scenario (Hamlin, Wynn & Bloom, 2007)
In 2007, Hamlin, Wynn, and Bloom, proposed to assess the base of this competence by observing the way infants, since 6-months-old, can evaluate social interactions in which they participate only as observers, using a choice paradigm in which subjects show their preference by reaching the object (Hamlin et al., 2007). The sample in this study, adapted from Kuhlmeier, Wynn and Bloom (2003), was constituted by 52 infants, with ages ranging from 6 to 10-months-old, distributed across three different experiences.
In the first experience, with twelve 6-months-old infants and sixteen 10-months-old infants, consisted in a presentation of a red circle with eyes (the climber, P) standing in the bottom of a hill. In the habituation phase, the climber tries, repeatedly, to climb the hill with no success until, in the last attempt, one of these characters appear. The helper that pushes P up the hill, helping it to reach its goal; or the hinderer that pushes P down, stopping it from achieving its goal (Hamlin et al., 2007). For the main character’s to be perceived, the controllers made P to climb closer to the top in each trial (Hamlin et al., 2007). The other characters were a yellow triangle and a blue square that would alter their actions from infant to infant, so the “choice by color” could be erased as a parasite variable (Hamlin et al., 2007).
In the second experience, to understand if the infants were choosing the helper by its up movement instead of considering the social behavior, the authors carried out another experience to a new group of participants. In this, the social features of P (the eyes) were removed, so the other characters showed up performing the same actions towards an “inanimate” object (Hamlin et al., 2007).
On a third experience, applied on a new group of participants, one of the groups was exposed to a scenario with two characters, a helper and a neutral, and another group assisted to a scenario with another two characters, a hinderer and a neutral (Hamlin et al., 2007). In this, the helper and the hinderer executed the same actions as in experiment 1, but a neutral character would appear to perform simple movements of up and down without interaction with P (Hamlin et al., 2007). After the presentations, infants had to choose between an active character and a neutral one (Hamlin et al., 2007).
In experiment 1, infants chose, distinctively, the helper over the hinderer, which might indicate that they perceived different intentions from both characters during the interactions with P (Hamlin et al., 2007).
If babies based their choice considering up and down movements, then it would be expected, in the experiment 2, that the results were similar to those in experiment 1 (Hamlin et al., 2007). In contrast, 6/12 infants with 10-months and 4/12 infants with 6-months chose the character that pushed up, therefore, showing divergencies regarding what occurred in experiment 1 (Hamlin et al., 2007).
In experiment 3, infants reacted differently towards the neutral character comparing to the other characters. In the helper/neutral situation there was a tendency to choose helper (7/8 10-months-old infants; 7/8 6-months-old infants); in the hinderer/neutral situation there was a tendency to choose the neutral (7/8 10-months-old infants; 7/8 6-months-old infants). 

Box Scenario (Hamlin & Wynn, 2011)
Hamlin and Wynn (2011) proposed to extend their 2007 studies through a presentation of different stimuli.
On a first experience, called “the box scenario” (Hamlin & Wynn, 2011), in the social condition, infants were presented a main character (P) that tried to open a box that contained colorful objects inside. Then a character appeared and interacted with P helping it to lift the lid of the box, and another character emerged and closed the box (Hamlin & Wynn, 2011). Then, an investigator presented the two characters, helper, and hinderer, to proceed with the choice paradigm (Hamlin & Wynn, 2011).
In the control condition, the succession of events was similar, but P was replaced by a claw covered in green tape (Hamlin & Wynn, 2011).
In each condition the scenarios were repeated 10 times (Hamlin & Wynn, 2011).

Ball Scenario (Hamlin & Wynn, 2011)
In a second experience known as “the ball scenario” (Hamlin & Wynn, 2011), the social condition had P playing with a ball, dribbling, and jumping, and then P would lose the ball. When this happened, two different characters would interact and one, the helper, would give the ball back to P, the other, the hinderer, would run away from the scenario without giving the ball back (Hamlin & Wynn, 2011).
In the control condition the events were similar, but P was replaced by a claw covered in green tape, as in the box experience (Hamlin & Wynn, 2011).

The choice of stuffed toys in these experiences was based on the belief that it would be possible to replicate, in a better way than wood toys like in Hamlin et al., 2007, biological movements like turning the head or moving the arms since they were handled by human individuals (Hamlin & Wynn, 2011).
The use of hand puppets instead of humans was in order to be easier to control the variables of human movement, like the change of facial expressions, something that does not happen while using puppets (Hamlin & Wynn, 2011).
The control conditions in this study presented data that allow to infer that infants’ evaluations are based on social features of the individuals, given that when the social character is replaced by the claw covered in green tape, the choices between the helper and the hinderer do not show any differences (Hamlin & Wynn, 2011).

Procedure
The stimuli consisted in the presentation of the three scenarios, explained above, following the main proceedings by Hamlin et al. (2007) and Hamlin & Wynn (2011). The presentation had its beginning with the “Hill Scenario”, followed by the “Ball Scenario” and the “Box Scenario”.
The sampling was conducted in the assigned room for BabyLab Research Group in the Faculty of Psychology and Educational Sciences of University of Coimbra and the space was organized considering the available materials in it. 
It was used a swivel chair placed at 1 meter and 50 centimeters from a table where the material for the scenarios was disposed.
During the presentation the lights were turned off and the only source of light came from a window in the back of the room. I decided to turn off the lights in order to turn the infants’ focus onto the set that was illuminated by two small lamps.
Given the participation in the “ManyBabies Project” (Aschersleben & Krieger, 2018) of the University of Washington’s Laboratory, the hill scenario was presented in a digital format, in a television with 54 centimeters, placed 1 meter and 50 centimeters away from the subject. The other scenarios were presented live, on a set covered by a black fabric that could hide the person that was handling the puppets, similar to the ones used in the original experiments.

Habituation phase
Each scenario was presented 3 times, given that the characters actions were presented 6 times considering that each scenario counts with two different actions.
The decision of presenting the scenarios 3 times, differing from the original studies, was due to the exploratory nature of this study and because infants of this young age could show signs of irritability, fatigue and lack of attention if the session was too long. It would not be in our favor, since our sample was already so small, if we had to dismiss subjects.
It was stablished with the parents that they could not interfere in any way with the process unless it was necessary or indicated by the investigators.
The variable “choice by color” was controlled by changing the colors of the characters helper and hinderer for each baby. For example, the hinderer had a blue shirt while the helper had the green one for infant number 1, and for infant number 2 the hinderer had the green shirt, and the helper had the blue one.
The variable “choice by order of presentation” was controlled through the changing of the order of exhibition. For example, some infants were presented the helper first and the others were presented the hinderer first.
The control of this variables followed the proceedings of the original studies.

Test phase
At the end of the three presentations, we proceeded with the habituation phase that consisted in the exhibition of the pair of active characters correspondent to each set. To begin this choice paradigm process both characters were presented by an investigator that did not participate in the presentation of the scenarios, this way this individual could not influence the choice of the infant by aimlessly looking to or lifting one of them.
To present the characters it was asked to the parent that turned the baby to a white simple wall in order to not have any other visual stimuli present that could affect the attentional process and the choice time. The characters were positioned in front of the infant at a reachable distance so the infant could grab the chosen toy.
To measure the latency time between the moment when the characters were presented and the movement that defined the infants’ choice, other investigator recorded it in a position where the baby could not see this individual but that it was possible to understand the movements of the infant and clock the time correctly.
In this phase it was demanded to the investigator that presented the stimuli that she would not make any kind of movement that could bias the babies’ choices, specifically, the characters had to be presented at the same level and she could not look anywhere else other than the infants’ faces.
It was also asked to the parents not to interfere in this moment so they could not bias the infants’ choice.

Data analysis
To analyze the data, it was performed a frequency analysis on Statistical Package for the Social Sciences (IBM SPSS for Windows, version 17.0) regarding the responses given in each scenario, considering the choice statistical tendency for each character, the helper or the hinderer.

Ethical Considerations
In this work it was followed the general and specific ethical standards of Portugal, the Universal Declaration of Ethical Principles for Psychologists (IAAP & IUPsyS, 2008), the International Ethical Guidelines for Biomedical Research Involving Human Subjects (CIOMS, WHO & PAHO, 2016) and the declarations of the ISP regarding ethical behavior at the time of submission (ISP, 1978, 2008a, 2008b, 2014, 2016, 2018, 2019).

Results
The dependent measure in this study was the infants’ choice of each character and the independent measure was the presented stimulus, each scenario. To analyze these variables, it was conducted a frequency measure of each response in the different scenarios in order to understand the choice statistical tendency for the helper or the hinderer characters. 
The results are presented separately for each scenario, the “Hill”, the “Ball” and the “Box”, in which is perceptible that the different variables of the stimulus, such as the objects used, or the interaction between the characters, might alter the perception of the intentions. 

Table 3
Table of Frequencies of “Hill Scenario”.
	
	Frequency
	Percentage

	Helper
	7
	70%

	Hinderer
	3
	30%



Table 4
Table of Frequencies of “Ball Scenario”.
	
	Frequency
	Percentage

	Helper
	5
	50%

	Hinderer
	5
	50%



Table 5 
Table of Frequencies of “Box Scenario”.
	
	Frequency
	Percentage

	Helper
	9
	90%

	Hinderer
	1
	10%



Despite the reduced sample, it is possible to take some conclusions considering the results of the original study.
In Hamlin’s et al. investigations (2007; 2010; 2011) the data suggests that infants might be able to distinguish between prosocial and antisocial partners.
In the present study, with a smaller sample and with less presentations, in the hill and the box scenario, the results meet the original ones. However, in the ball scenario statistics indicate ambivalence in the choice of the characters, with half of the subjects choosing the helper and the other half choosing the hinderer.
Considering the ball scenario, the ambivalence in the choice of characters might be due to the movements of the helper and the hinderer being so similar. P plays with a ball, and in both situations, he just limits its movement to a simple roll of the ball to one side of the set. After this the helper returns the ball and the hinderer grabs it and goes out the set. Comparing with the intensity of movements in the box scenario, the actions of the characters in ball scenario might not be so clear in terms of gathering the important information to understand the intention behind the actions. Since babies cannot inform us at what extent the actions of the characters were perceivable, it is not possible for the investigators to comprehend if the results have something to do with that detail.
In this scenario, the hinderer’s behavior implies a movement of getting away from the set which constitutes an apparent rejection of the relationship with the main character, while in the other scenarios, the helper and the hinderer have interactive and opposite differentiated by the type of movements and interaction with P.
In the box scenario, after some thought about the way the scenario is presented, its features and, mainly, the type of movements performed, it is possible to understand that this set can be more compelling for the participants since it implies movements with greater intensity comparing to the other scenarios. The helper helps to open the box and P can finally get to the objects inside the box. It is important to note that in this case, the intention of P is easily understood because there is something inside the box that infants can see too, since the box is transparent. This can be a factor that triggers the infants’ attention. The hinderer entails an intense movement and sound since the character sits on the box and it makes a noise by clicking it, as it is known, more movement and sound can easily attract human attention.

Discussion
The exploratory nature of this study does not have as a goal to validate the instruments used; however, it was expected that the results we would obtain in this investigation would mirror the results of the original studies, which partially occurred.
Preverbal infants provide information through only a few communicative means, which are subject of interpretation by those who tend to attribute a significance to it.
Despite being so hardly refutable the fact that humans have innate mechanisms that allow, from early in life, to build who we are and the world that surround us, it is not yet clear how that is done. However, in this study, considering the hypothesis that we propose to analyze, infants show signs of attention to the way others behave towards a third party, which works as a stimulus to their arousal states of approach or avoidance. The results obtained in this sample and in the original studies allow to clarify that others’ actions are not unnoticed to infants; actions are considered an object of appreciation; and actions serve as organizers of babies’ interactions.
We cannot let the adult representation of the infants’ immaturity contains everything that we may consider their capacities. Even though some might think that it is not possible to argue, with certainty, that a baby can distinguish between a good and a bad action, we also cannot affirm that that is not possible. In fact, there are more empirical reasons that lead us to believe in the existence of this ability (Baron-Cohen, 1995; Hamlin et al., 2007; 2010; 2011; 2013; 2015; Martin & Clark, 1982; McDonald & Messenger, 2011; Ruggiero & Catmur, 2017).
In the data available in this work there is an attempt to show, focusing our species’ phylogeny, that the human being is a product of an extraordinary evolution that, throughout time, inputs and perfects its skills in order to turn mankind, progressively, into an interdependent and autonomous being. The species’ evolution itself proves that there are abilities that were developed and that are, today, part of our genetics in a very complex way. The linguistic system itself is a pragmatical example of this evolution.
It is important to note that, despite our efforts and focus on genotypical determinants, we have to consider the interactive component that defines human race. If not, we could not attribute to human beings the value of being intrinsically social, which is a competence that, effectively, depends on thousands of years of an interdependent and contextualized evolution.
The valence attribution to actions is considered an innate capacity since all of us are able to attribute, almost immediately, a meaning to the different stimuli that we are exposed to on a daily basis.
Considering, in a fast and automatic way, a stimulus as positive or negative is usual to the most diverse emotional experiences and it is, very likely, transversal to all cultures (Ellsworth, 1994).
Regarding the emotional expressions, evil can be exemplified by rage expressions that go beyond facial expression, it also includes the physical behavior and the voice tone. By observing some kind of behavior that indicates hostility we tend to go into reverse to the basic arousal state that is in our repertoire and to adopt an avoidance behavior towards that individual.
If, throughout life, we get used to constant hostility movements and avoidance, naturally, that will restrict our interactions with others. A depressive or borderline mother-infant relationship, where it is not possible to establish a safe bond, will restrain the emotional bonds of a developing human being and its potential socializing skills.
Attributing a valence to an action might be assumed as an immediate and inevitable response, but not necessarily; sometimes, it is possible to feel that a stimulus might be potentially significant, but not being able to distinguish between its positivity or negativity. For example, a loud noise might arouse an alert state and an intense feeling, but the attribution of a positive or negative valence will only occur when there is more information available for the individual to assess the stimuli. Occasionally, it is possible to feel ambivalence regarding a certain situation during a period of time, but even in these cases the valence rises as universal, since it is the knowledge of the probability of the valence attribution that turns that stimulus into something significant (Ellsworth, 1994). The possibility of an event to be good or bad for an individual is enough to raise emotion (Ellsworth, 1994).
The fact that there is, with evidence, areas in the human brain that allow the identification and processing of social situations, like the fusiform gyrus that is involved in facial reconnaissance and stimuli categorization (Guassi Moreira, Ban Vabel, & Tezler, 2017), we may consider that this instrument has some failures regarding the identification of the abilities of valence attribution and social preferences. Apparently, the figures have human features, like a complete face, however, the lack of emotional expression that, as it is referred in this work, as an extreme importance to the process of mentalizing, might influence the babies to make a choice focused, for example, in the movements of the characters, which means that they might not be able to interpret the actions in order to recognize the intentions. It would be important for us to define, for sure, that infants are actually recognizing the characters as individuals, attributing a social nature.

To analyze this work, it is important to take into consideration that the hypothesis explored cannot be confirmed or denied, there is no assumption that the infants’ brain is, effectively, able to perform some of the cognitive processes implied in the sociomoral development in such an early stage, especially in what comes to the social evaluation ability and an actual distinction between others’ actions. 
It is clear that Developmental Psychology presents a perspective not so compliant with the Neuroscience point of view since the first one ends up being way too simplistic regarding infants’ capacities. Despite that, it is not guaranteed that the data from the studies presented in the Neuroscience field can confirm that babies have these social skills as developed as we are trying to state.
The attributions made to the preverbal phase are restricted by the known facts regarding the human behavior in advanced stages of development, since the type of communication of the baby during the first year of life, although it is intentional and susceptible of being decodified progressively, has in its base the nonverbal communication, resorting to movements and sounds, essentially.
It is not possible to the most evolved human being to be able to fully understand the way a preverbal infant perceives, reflects and guides its behavior. It is only possible to infer, conveniently, what their actions might intend.
Therefore, in the present study we performed an analysis on the valence attribution competence and its implications on social preferences and morality development. This implies that the apparently predetermined ability to understand others’ intentions, taking into consideration the action towards a third party, has a role in social preferences, that means, in the affective bonding and in the organization of peer groups.
The organization of peer groups and social contexts implies, besides implicit skills in emotional experiences, the learning of societal rules in order for the individual to be able to insert in a social group and act in the most harmonious way within. These rules guide, not only interactions, but also the behavior towards others and the assessment we make of the actions observed.
That means that the evaluative skill, guided by emotional experience, present in species’ behavioral repertoire, develops in the interactions with the context, allowing to go from a predetermined ability to a fully developed competence, defined as morality. We go from a simple evaluation of a behavior as good or bad, to a competence that allows us to attribute valences that contain more complex concepts as right and wrong.
Although it is not possible to affirm that these instruments are the most adequate to evaluate the valence attribution in infants, the theoretical data enhances that the human repertoire is full of complex aptitudes that boost, a priori, the abilities of interaction with the context, that allows a guidance of one’s behavior in a sense of guaranteeing the most primitive need of the human species, survival.
In conclusion, the presence of a resonance mechanism that seems to show its ways early in life, led by the emotional phenomenon, seems to enable the infant with a set of social competences that allow a guidance of one’s interpersonal relationships. As an hypothesis, this skills, that seem to have their first signs earlier than what has been conjectured, might establish as the core of the moral development and so, it makes it possible to affirm that this process might begin right in the first years of life, contributing for the perspective that humans have, inserted in their phylogeny, the needed mechanisms for the development of morality.
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