Social Referencing and Sympathy

           2

Differential Behavior Regulation in Infant Social Referencing and Implications for the Development of Sympathy
Hailey Love

Cornell University

Abstract

From an early age, infants pay attention to how people emotionally respond to ambiguous stimuli and use this as information to guide their behavior. Recent research has also shown that infants are able to use indirect emotional information (i.e. emotional cues directed at a third party) to regulate their behavior towards strangers and objects. However, all of this research has looked at how anger affects infant’s behavior. In my study, I looked at how 18 month old infants changed their behavior towards an object after seeing an adult researcher react with anger, sadness, or neutral affect. Infants were given a toy to explore and then an adult showed them one particular way to play with the toy. In response to this, another researcher (the emoter) reacted with one of the aforementioned emotions directed towards the accomplice experimenter, and demonstrated another way to play with the toy. Infants were then given back the toy and their imitative behavior was observed.  After doing this three times with three different toys, the emoter pretended to hurt herself on the way out of the room in order to test the infant’s empathetic response. This study hopes to address how infants change their behavior in response to an other-related emotion (sadness) as opposed to a self-related emotion (anger), which could have direct negative consequences for the infant. This could speak to how infant’s develop and act on sympathy as well as the possible mechanisms behind social referencing.
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From an early age, infants pay attention to how people emotionally respond to ambiguous stimuli and use this to guide their behavior. This phenomenon, called social referencing, has been indicated in multiple situations and used by infants in several ways. For instance, by around 12 months, infants can use emotional cues from others to determine their behavior towards strangers (Feinman & Lewis, 1983), objects (Walden & Ogan, 1988), and novel situations (Sorce et al., 1985). Infants also use others’ emotional cues when imitating, which can directly affect their learning. Imitation of simple actions on objects has been shown in infants as early as 6 months of age (Barr, Dowden, & Hayne, 1996), and by 12 months, infants will interact with an object when an adult conveys a positive expression towards it, but exhibit delayed and/or reduced object contact if negative affect is expressed (Mumme & Fernald, 2003). 


After the initial development of social referencing around 12 months of age, there are other milestones as infants undergo greater cognitive development, are able to better differentiate between emotions of the same valence, and use all emotions in a growing number of situations. Around 12 months, infants display referential specificity, meaning they are able to link the emotional signals of others to a particular event or object, and can subsequently use this information to guide their behavior if the emotions are of a difference valence (Hertenstein & Campos, 2004; Moses, Baldwin, Rosicky, & Tidball, 2001; Mumme & Fernald, 2003). Some time after developing referential specificity, infants are also able to differentiate between emotions of the same valence and use these cues to direct behavior accordingly, a skill called affect specificity. Though the age at which this arises is still contested, it is generally accepted that it develops after 15 months of age (Bingham, Campos, & Emde, 1987; Martin, Witherington, & Edwards, 2008). Additionally, infants are able to use indirect emotional information (i.e. emotional cues directed at a third party) as early as 18 months to regulate their behavior towards strangers (Feinman & Lewis, 1983) and novel objects (Friend, 2001; Mumme & Fernald, 2003; Repacholi & Meltzoff, 2007). A developing ability to use emotional cues as information helps infants understand the world around them and direct their behavior accordingly.

Mechanisms Underlying Social Referencing


There has been much debate about the mechanisms underlying infants’ behavioral regulation in social referencing situations. One argument, referred to as the cognitive account of social referencing, is that infants understand the other person’s emotional state (e.g. “she is afraid”) and communicative intent (e.g. “she is telling me that this is dangerous”) and then are able to use this information to reappraise the situation. Alternatively, some argue that another person’s emotional expression might directly modify the infants’ own feelings, which would then direct their subsequent behavior without the infant understanding anything about the meaning of the emotional display or appraising the situation for its relevance to the self. This is often referred to as an emotional contagion account of social referencing, and has been attributed to newborn infants when they cry in response to hearing other infants crying (Sagi & Hoffman, 1976). Somewhat in between these two views is the theory that simple associate learning processes can explain an infant’s change in behavior after seeing emotional cues. Under this framework, it is believed that past experiences teach infants to associate certain emotions with certain outcomes. For example, an infant may learn to associate anger with negative outcomes, causing them to become behaviorally inhibited when exposed to an angry adult. Still other researchers argue that infants not only use general cognitive appraisal, but are specifically able to understand the “aboutness” of an adult’s emotion, or what the emotion is caused by. During social referencing, this ability prompts infants to search for the source of an adult’s emotional expression, and allows them to specifically regulate their behavior towards the target of the emotion (for a review of social referencing mechanisms, see Repacholi & Meltzoff, 2007). One of the goals of the present study is to add to this ongoing dialogue concerning mechanisms underlying social referencing. 

Sadness as an Emotional Cue


Little research has been done on the use of sadness as an emotional cue compared to other emotions such as happiness, anger, and fear. At 12 months old, infants seem to be confused when socially referring to sadness, meaning they do not seem to know how to react to sadness or use it as emotional information to guide their behavior. Consequently, they do not use it reliably in most social referencing paradigms (Bingham, Campos, & Emde, 1987; Sorce et al., 1985). One flaw in this research is that sadness is often not a reasonable reaction, such as in Sorce et al.’s visual cliff paradigm (2006). However, if infants are not reliably responding to sadness because the situation does not seem to warrant it (as opposed to not responding because they do not understand how to react to sadness), the infant is clearly employing some kind of cognitive appraisal at an earlier age than previously hypothesized. Along those same lines, if infants were shown to use sadness as a unique emotional cue to regulate their behavior in a situation that does not normally merit sadness (a feature of this present study), it could be decisive evidence in support of a more cognitive mechanism for social referencing. Because so little research has been done on the use of sadness as an emotional cue in social referencing paradigms, little more is known, except that by 18 months, infants are able discern whether a situation would cause sadness without receiving any facial or vocal cues, and can react accordingly (Vaish, Carpenter, & Tomasello, 2009). In that study, infants observed either an adult interaction in which one adult aggressively took away or destroyed the other adult’s possessions (harm condition) or an interaction in which one adult performed a similar action, but without any harmful consequences for the other adult or their possessions (neutral condition). In both conditions, the “victim” did not show any emotion and remained completely neutral. However, infants in the harm condition still expressed more concern during the interaction and were later more likely to show prosocial behavior towards the “victim” after she lost a balloon. This sympathetic response in the absence of emotion reveals that infants are indeed using some cognitive appraisal in a social referencing situation.
Although infants are able to express sympathy even in the absence of sadness, it is still important to address how they respond to this emotion compared to other emotions. As Vaish, Grossman, and Woodward (2008) argue, perceiving another person’s fear or anger signals something different about the current situation, including what subsequent action should be taken, compared to sadness. The current research hopes to expand the literature examining how infants use sadness as emotional information to direct their behavior.

Sympathy

Infants’ use of sadness conveyed by others to regulate their behavior could have direct implications for their development of sympathy, or feeling concern for another. Soon after birth, babies show reactions to other babies crying or distress that might be considered sympathy, or at least some precursor to sympathy such as emotional contagion (Sagi & Hoffman, 1976). Around 14-18 months, as children more clearly differentiate self from other, they show greater variation in their other-directed sympathetic responses to distress (see Eisenberg, Spinard, & Sadovsky, 2006, for a review). As previously mentioned, by 18 months old, infants even show sympathy towards a victim in the absence of overt emotional signals, displaying a higher capacity for understanding the situations that evoke emotions and supporting a more complex mechanism for social referencing (Vaish, Carpenter, & Tomasello, 2009). 

Infants have been known the show sympathy in several ways, including prosocial behavior, facial expressions, and looking behavior, all of which will be tested for in the current study (Vaish, Carpenter, & Tomasello, 2009; Eisenberg & Fabes, 1990; Zahn-Waxler, Robinson, & Emde, 1992). When infants show sympathy in response to another person’s sadness they are essentially addressing another person’s needs or distress with presumably nothing or very little to gain from it. However, when adjusting their behavior in response to someone else’s anger, infants are most likely trying to prevent negative consequences for themselves. Therefore, by looking at infants’ differential responses to someone else’s anger or sadness, one is directly comparing their willingness to change their behavior to prevent someone else from feeling distress (other-related response) versus their willingness to change their behavior to prevent negative consequences for themselves (self-related response). This could be important when looking at infants’ development of sympathy because it is an indicator of how infants are prioritizing the needs of other people.

It is important to note that the current study is primarily looking to see if infants will change their behavior to prevent someone from feeling sad, not alleviate someone’s sadness, though an additional empathy task, which will be explained shortly, will be used to test the latter. The fine line between sympathy and empathy is important to understand as empathy involves actions to ease another person’s distress rather than simply feeling concern for them (Young et al, 1999, p. 1189). As previously stated, the current study hopes to primarily address how infants are prioritizing the needs of others. A secondary interest is if previously seeing someone angry or sad influences infants’ later empathetic response.
The Current Study

As mentioned above, one of the goals of the present study is to add to the ongoing dialogue concerning the possible mechanisms underlying social referencing. In order to do this, we will see if 18 month old infants respond differently to two negatively-valenced emotions, anger and sadness. Behavioral response will principally be measured by comparing imitation of a neutral experimenter to imitation of an emoter who expresses anger, sadness, or neutral affect towards the experimenter based on their actions with a toy. Additionally, a task will be used in which the infant will have the opportunity to directly show empathy towards the emoter by trying to help them when they are hurt. If infants do differentially regulate their behavior after seeing sadness and anger, the results could provide further support for a more cognitive mechanism underlying social referencing as infants would presumably be assessing the situation in two different ways by considering more than simply valence. Furthermore, seeing someone else express sadness is primarily other-related when considering potential consequences for oneself –making someone sad will not necessarily have direct consequences for the self as opposed to anger which can spawn punishment for the infant or revenge. Therefore, if the infant differentially regulates his or her behavior after seeing sadness, it could be argued that social referencing at 18 months of age has an underlying mechanism in which the infant assesses relevance to the self and potential consequences in addition to the emotional meaning of a situation. This would provide insight into infant sympathy because the potential difference in responses after seeing anger and sadness expressed would effectively show whether infants use an other-related emotion (sadness) more or less than a self-related emotion (anger) to guide behavior. 
In addition, the present study will explore how infants’ exposure to another person expressing anger or sadness influences their later empathetic response to the emoter. This will further inform how infants develop and act on sympathy, as well as how emotional displays possibly affect infants’ views of people.
Methods

Participants


A total of 25 infants participated with a mean age of 18.3 months old (SD: 0.56, range: 17.3-19.9). Two infants moved out of camera range during the response period so only 23 infants are included in some analyses. There were 10 infants in the sadness condition, 9 in the neutral condition, and 6 infants in the anger condition. Participants were recruited from the infant database at the Cornell Infant Studies Lab at Cornell University, Bright Horizons Daycare Center, and the Ithaca Community Care Center (ICCC). All infants were full term with no known physical or mental handicaps.

Stimuli


Test Objects. Three toys were used for each of three trials in which the infant saw an emotion or neutral affect displayed towards the experimenter’s actions on the object. One object was a set of three small, wooden bowls that the infant was able to stack (displaying “on”) or nest by putting a bowl into a larger one (displaying “in”). The second toy was a set of three plastic, circular cups which the infant was also able to stack and nest. The final toy was a set of three KID O plastic, square cups whose corners were raised. Again, infants were able to stack and nest each cup. The order the infants played with the objects was counterbalanced.

Apparatus


One Canon video camera was used in this study to capture the infant's facial expressions, movements, and actions on the target object. The infant was seated at a small play table with their face towards the camera with a researcher on each side of the table facing each other, and a parent directly behind the infant sitting in a separate chair. Some infants were seated in their parents lap. The researchers were equidistance from the infant.
Procedure


Design. Infants were randomly assigned to one of three conditions which determined the emotion they would see the emoter display in response to the experimenter’s action: Anger, Neutral, and Sadness. Each infant only saw one of the emotions displayed for each of three trials, and the procedure was the same for each of the emotions. For all three emotions, words were used that infants would not normally understand so only their response to the emotional signals would be assessed. Anger was shown using furrowed eyebrows, tight lips, and narrowing of the eyes in addition to matching angry vocal cues. Sadness was displayed with a down-turned mouth, wide eyes, and quivering, sad vocalizations. In the neutral affect condition, the emoter kept an even-toned voice while keeping her face steady, without wrinkles or exaggerated movements, and her mouth straight, but not tight. The experimenter stayed neutral during the entire procedure using the aforementioned facial and vocal cues for neutral affect. Different emotion scripts were used for each condition and can be seen in the Appendix.

Procedure. In this study, infants were tested in a room while sitting at a diagonal to the experimenter and in front of their parent. Parents were asked to remain emotionally neutral and to avoid interacting with their child in any way. The experimenter brought the infant and parent into the room and then gave the infant the first object to play with for 60 seconds without any direction or interference by the experimenter or parent. This period was used as a baseline in order to test for the infant’s change in behavior towards the object after the three emotion trials. The experimenter then demonstrated a target spatial relation (“in” or “on”) on the object twice (i.e. “Look, I put it on”). After the two initial demonstrations, the emoter entered the room, was greeted by the experimenter in a friendly voice, and was introduced to the infant before sitting down at the table across from the experimenter. The experimenter then demonstrated the same spatial relation with the object while facing the emoter and addressing them. The infant was still able to clearly see the action as well as the emoter’s emotional response. The emoter reacted with a planned script (see Appendix) in neutral affect, anger, or sadness depending on the infant’s randomized condition. All emotion was directed at the experimenter only. The emoter then asked for the toy, and demonstrated the opposite spatial relation three times while maintaining neutral affect and keeping their eyes on the toy and the experimenter only, not the infant. The emoter maintained neutral affect while demonstrating the action with the toy and used the same script as the experimenter (i.e. “Look, I put it in”). The infant then got the toy for another 60 second period of free play –this will be referred to as the response period. There was no direction from any adults while the infant played with the toys. Also, both the experimenter and the emoter remained neutral and did not make eye contact with the infant –instead, they focused their eyes on the toy and the table where the infant was sitting at. This procedure was repeated two more times with the two additional objects. The emoter continued to express the same emotion (i.e. they expressed neutral affect, sadness, or anger during all three trials) and always directed their attention at the experimenter and the toy, never making eye contact with the child. The experimenter and the emoter also each always demonstrated the same spatial relation during all three trials. 

Half of the infants were randomly assigned to see the emoter act on the object first during all of the three trials. In this case, the emoter entered the room and was introduced after the initial 60 second baseline period. They then demonstrated a spatial relation three times addressing the experimenter while both researchers remained neutral. After the emoter demonstrated their spatial relation three times, the experimenter asked for the toys without reacting in any way to what the emoter did. The experimenter then demonstrated their spatial relation twice to the infant and once specifically addressing the emoter. This was when the emoter reacted with one of the three designated emotions directed towards the experimenter only. Following both demonstrations and the emoter’s reaction, the infant received the toy for the 60 second response period. Again, both experimenter and emoter remained completely neutral during the response period and did not give any feedback to the infant.

Following the three trials, the empathy task began. During the empathy task, the emoter announced she was leaving and got out of her chair. While walking out of the room, the emoter hit her foot on the corner of the table farthest from the infant. The emoter reacted by falling to the ground, pretending to cry, and expressing pain and discomfort for 60 seconds. The infants’ response was coded during this time using an adapted version of the Spinrad & Stifter (2006) coding method, which takes into account self comforting, comfort seeking, looking behavior, affect, and concerned awareness. After 60 seconds, the experimenter asked the emoter if she was all right, at which time, the emoter recovered and got up. The emoter expressed that she was fine and her foot no longer hurt before exiting the room. This marked the end of the procedure.
Results


During preliminary analyses, there were slight gender differences, with girls imitating the emoter more in the sadness condition, but this difference was not statistically significant so gender was not included in subsequent analyses F(2,20)=1.852, p=0.19. An alpha level of .05 was used for all statistical analyses unless otherwise indicated. An experimenter and emoter imitation score was calculated for each infant by subtracting the number of productions of each spatial relation during the baseline period from the corresponding number of productions during the response period. For example, if an infant produced five “in” spatial relations during the baseline period, the emoter demonstrated “in” during the demonstration period, and the infant produced eight “in” spatial relations during the response period, their emoter imitation score would be three. In that case, the experimenter imitation score would be determined by how many “on” spatial relations they produced in the baseline and response periods. The imitation score was a measure of change from the baseline period to the response period. When looking at the contrasts between the emotion conditions in a univariate ANOVA, there was a significant difference in how much infants in each condition imitated the experimenter compared to their baseline, as measured by the experimenter imitation score, F(2,20) =4.395, p=0.04 (partial eta squared =0.42) (See Table 1).

 Taking into account these findings, a 3 (Emotion Condition) × 2(Modeling Order) × 2 (Spatial Relation) ANOVA was done. Using this model, a significant interaction effect was found for experimenter imitation score, F (2, 20)=11.885, p=0.005 (partial eta squared =0.50). Individually, emotion condition had a marginally significant main effect, F(2, 20)=3.460,  p=0.07, (partial eta squared =0.37), modeling order had a significant main effect, F(2, 20)=6.138, p=0.03 (partial eta squared =0.34), and spatial relation was not significant, F(2, 20)=0.847, p=0.375, (partial eta squared =0.07) (see Table 4). Spatial relation may have lacked significance in the model because an effect was only seen for total imitation of experimenter during the response period. A 3 (Emotion Condition)* 2(Modeling Order)* 2 (Spatial Relation) ANOVA was also done for total imitation of the experimenter and emoter during the response period.  The only significant main effect was the effect of spatial relation on imitation of the experimenter, F(2, 20)=6.319, p=0.03 (partial eta squared =0.33). Finally, there was a correlation between whether the infants understood "in" and "on" according to the MacArthur Vocabulary Checklist filled out by a parent and their total imitation of the emoter during the response period, r (22) =0.517, p=0.01.
In individual contrast analyses, the anger and sad conditions significantly differed from each other with infants in the sad condition decreasing their imitation of the experimenter significantly more compared to their baseline total production of the spatial relation that would be demonstrated by the experimenter, F(2,20) =4.395, p=0.01 (See Table 2). Infants in the sadness condition had the lowest average experimenter imitation score of (M=0.56, SD =5.70) while infants in the neutral condition had the highest average (M= 3.67, SD= 3.71), and infants in the anger condition were only slightly behind those in the neutral condition (M=3.33, SD=4.76). The difference between infants in the sadness and neutral conditions did not reach significance, F(2,20) =4.395, p=0.08 as well as the difference between infants in the anger and neutral conditions, F(2,20) =4.395, p=0.17 (See Table 2). For the emoter imitation score, indicating how much infants increased or decreased their production of the spatial relation modeled by the emoter, no results were significant. However, it is important to note that infants in the sadness condition not only had the highest average emoter imitation score (M=1.63, SD= 6.94), but were the only ones were increase imitation of the emoter. Infants in the neutral condition decreased imitation of the emoter the most (M=-5.33, SD= 9.17) while infants in the anger condition were in between the other two groups (M=-3.5, SD= 9.85). 

When looking at contrasts for how much the infants imitated the experimenter and emoter in total (not taking into account their baseline production), there were no significant differences, though infants in the sadness condition did imitate the emoter slightly more than infants in the other conditions (M=7.22, SD=5.74). On average, infants in the anger condition imitated the emoter the least (M=4.67, SD=4.46), and infants in the neutral condition imitated the emoter slightly less than infants in the sadness condition (M=6.33, SD=8.08).

Though the emotion condition significantly influenced infant experimenter imitation score, it did not reliably predict total imitation of the experimenter or emoter during the response period. This means, though the emotion condition significantly influenced how much infants increased or decreased production of the experimenter’s spatial relation, it did not solely predict total imitation of the experimenter or emoter during the response period. However, the spatial relation that was modeled by each researcher did have a significant effect on total imitation of the experimenter. When the experimenter demonstrated nesting, or placing one toy  "in" another one, all conditions imitated her more overall during the response period than when she imitated stacking, or placing a toy "on" another one, F(2, 20) =5.808, p=0.03. However, there was not a significant difference between how much the infants imitated the emoter when she demonstrated "on" versus when she demonstrated "in", F(2,20) =3.647, p=0.08 (See Table 3). 


Finally, modeling order had a marginal effect on the infant experimenter imitation score. Infants were more likely to imitate the last spatial relation shown to them, F(2, 20) =4.404, p=0.06. No effect was seen on emoter imitation score.


Slight toy differences were also found, though no results reached significance. Infants were much less likely to stack the KID-O cups than the wooden bowls or plastic cups. Additionally, during the baseline period, infants were much more likely to nest the toys, but this only reached significance for the KID O cups, F(2, 20)=17.987, p=0.001 (partial eta squared =0.58).


During the response period, infants in the sadness condition looked to the emoter the most (M=15.07, SD=11.3), though this was only marginally significant when comparing them to infants in the anger condition, F(2,20)=2.51, p=0.059 (M=5.38, SD=6.36). . Infants in the neutral condition looked at the emoter less then half the amount of time infants in the sadness condition looked, though this did not reach significance, F(2.20)=2.51, p=0.09 (M=7.50, SD=8.80). Interestingly, infants in the anger condition looked at their parents more then infants in the other conditions, though this did not reach significance (M=9.27, SD=7.06). Infants in the neutral and sadness condition looked at their parents for approximately the same amount of time (M=5.01, SD=5.18) and (M=5.13, SD=5.46), respectively. For infants in the anger condition, refraining from looking at the emoter and looking more towards their parents during the response period could have been a coping mechanism.

During the empathy task, infants in the sadness condition looked at the fallen emoter more than infants in the other conditions (M=46.0, SD=7.94), though this did not reach significance. Suprisingly, infants in the neutral condition looked at the emoter the least (M=42.42, SD=9.23) while infants in the anger condition looked at the emoter only slightly less then those in the sadness condition (M=44.62, SD=9.59). Previous emotion arousal level could have played a part by making infants in the sadness and anger conditions more sensitive to the later expressions of the emoter. Finally, infants in the sadness condition also showed greater concerned awareness during the empathy task compared to infants in the other conditions though these results did not reach significance.

Discussion


The model that most explained infant behavior included emotion condition, modeling order, and the spatial relation, showing that all three of these factors influenced who the infant imitated in relation to their baseline measure. Infants in the sad condition decreased imitation of the experimenter the most, though infants in the anger condition also decreased their imitation of the experimenter. Based on this model, it could be concluded that infants changed their behavior by decreasing production of the spatial relation modeled by the experimenter in order to prevent the emoter from becoming sad ( or to a lesser degree, to prevent the emoter from becoming angry), but this was even more likely if the experimenter had demonstrated "on" and if they demonstrated a spatial relation first. It should be noted, however that this model only significantly explained experimenter imitation score, a measure which took into account what spatial relations the infant produced during the baseline trial. Additionally, while the infants in the sad condition reduced imitation of the experimenter to a greater degree than either of the other conditions, they did not significantly increase imitation of the emoter. However, infant emoter imitation score was significantly correlated with whether or not the infant understood "in" and "on" as indicated on the MacArthur Vocabulary Checklist filled out by parents. No wider language effects were found. Therefore, whether or not the infants actually increased imitation of the emoter was correlated with whether they understood what they were doing, in this case, placing a toy "in" or "on" another one. 
Looking at the response period independently of the baseline, total imitation of the experimenter and emoter was significantly effected by the spatial relation each researcher demonstrated. In particular, infants imitated the experimenter more when she demonstrating nesting as opposed to stacking. Also, during the response period, infants in the sad condition looked at the emoter the most, though this difference was not significant. During the empathy task, infants showed concerned awareness more after they had previously seen the emoter sad, though this difference was not significant, and looking time was similar across all conditions. 

These results could have several implications. Overall, the results replicated Repacholi and Meltzoff's (2007, Repacholi et al., 2008) findings that infants are able to learn from an interaction between two third parties (2007, Repacholi et al., 2008). However, when looking only at total imitation of the experimenter during the response period, infant’s in the angry condition did imitate the experimenter about as much as the other conditions, which is a contradiction with Repacholi et al. (2008), but again may be due to the small sample size in the current study. However, it is important to note that these two studies are not directly comparable because the Repacholi et al. (2008) study only measured infants’ total imitation of the experimenter while the current study not only looked at who the infant imitated in the response period and how much, but whether this showed a change from their original exploration of the toys. . In fact, this measure of behavioral change produced the most significant results, showing it may be important for future research to consider infants’ original behavior. When looking at a change in production of the spatial relation modeled by the experimenter, infants in the angry condition did slightly increase imitation of the experimenter, but to a lesser degree than infants in the neutral condition. Again, the small sample size could have had a significant effect on these results, particularly on the large variance seen in the anger condition. The two studies also are not directly comparable because the current study included demonstrations by both the experimenter and the emoter, not just the experimenter. Infants essentially had a choice on who to imitate because the toys were mainly designed to do one spatial relation or another. It is possible that infants in the anger condition chose to imitate the experimenter rather than the emoter because the emoter was showing aggression and the experimenter was actually seen as victimized. During the Repacholi et al (2008) study, only the experimenter demonstrated an action, and the infants may have reduced imitation of that action because they had not alternative and it had clearly made the emoter angry. However, during the current study the infants could have seen a choice in which they appeased the experimenter after the emoter displayed anger towards them or appease the emoter who appeared to react aggressively. This is just speculation and much more research could be done to address this question of motivation on the infant’s part.

When looking at the total amount of imitation, the spatial relation demonstrated by the experimenter and emoter had a significant influence as well as whether or not the infant understood "in" and "on" as indicated on the MacArthur Vocabulary Checklist. This could have very important implications for infant learning and social referencing in general. Infants may readily change their behavior to NOT do something that causes another person sadness (or anger, to a lesser degree), but their overall ability to learn from that person through imitation is influenced by other factors, including whether they understand what that person is doing and their own preferences. 
In addition to looking at how emotions effect infant imitation, one of the goals of the current study was to address social referencing mechanisms. There was no difference between how long it took an infant to touch each object or how much time they spent touching it, which does not support the emotion contagion account of social referencing. If this were the mechanism behind social referencing, one would expect the infant to change his/her beliefs about the object and therefore act differently towards it during the response period depending on the condition. This was actually shown in 12 month olds in a study in which infants exhibited delayed and/or reduced object contact if negative affect was expressed (Mumme & Fernald, 2003). Perhaps by 18 months infants are using a more advanced mechanism to socially refer. 

Interestingly, infants in the anger condition looked at the emoter the least during the response period while infants in the sadness condition looked at them the most. However, this difference was not significant, and all infants looked at the emoter for about the same time during the empathy task. This information may refute the simple associative learning account of social referencing because the infants did not seem to act cautiously towards the emoter after seeing her angry which would be anticipated if they were expecting a similar angry response. Also, infants changed their behavior more after seeing someone react sadly, which is a display of an other-related response rather than a self-related response, which would be expected if the infants changed their behavior more after seeing someone angrily. The simple associative learning mechanism would seemingly predict the later because it posits that infants only change their behavior if they have associated negative or positive consequences for themselves with an action or emotion. While this study could not directly account for the general cognitive appraisal mechanism for social referencing, it seems all the results together would indicate the “aboutness” mechanism. Infants reliably changed the spatial relation they produced based on if the emoter became sad, but did not touch the toys less, showing they probably understood exactly what was making the emoter react in a negative way and changed their behavior accordingly without receiving any further promptings. Additionally, whether or not the infant understood "in" and "on" affected whether they imitated the emoter more, perhaps showing a place for cognition in social referencing -whether or not an infant understands what an adult is doing may affect whether or not they change their behavior.


Infants’ general change of behavior after seeing the emoter react negatively once again confirms that 18 month olds are able to use indirect emotional information to regulate their behavior towards novel objects, as previous research has shown (Friend, 2001; Mumme & Fernald, 2003; Repacholi & Meltzoff, 2007). The fact that infants behaved significantly different in the anger and sadness conditions, as measured by the experimenter imitation score, confirms that 18 month olds show affect specificity and are able to differentiate between emotions of the same valence, as found by Vaish et al. (2009).


Besides, the emotion displayed by the emoter, other factors also influenced infants’ behavior. For instance, infants showed a clear preference for nesting throughout the study. In the baseline, this was significant for the KID-O toy, but was apparent for all three toys. In the response period, this actually influenced how much the infants decreased imitation of the experimenter after seeing the emoter react negatively. Infant preference for nesting was also the only significant factor for total imitation of the experimenter during the response period. Infant preference for nesting has actually been established before (Casasola & Cohen, 2002). In the current study, this could mean that infants are willing to change their behavior based on the emotional response of others, but this desire to appease may not overcome their own preferences. Modeling order also had an impact on infant behavior –infants imitated the experimenter less during the response period if they saw the emoter’s reaction last (meaning, when the emoter demonstrated first) as opposed to the emoter’s spatial relation demonstration last (when the experimenter demonstrated first). However, this did not seem as powerful as spatial relation as it only influenced experimenter imitation score in an interaction effect of emoter condition × spatial relation ×modeling order.  Infants’ diminished ability to retain the emotional information contradicts a previous study on the retained effects of emotional displays on infant behavior (Hertenstein & Campos, 2004). However, in that study, infants saw positive affect and disgust displayed towards a toy and were directly addressed. Specifically, the fact that infants were directly addressed may have caused them to retain the information longer as opposed to just being an onlooker. In the current study, the fact that only the experimenter directly addressed the infant may explain why all infants still imitated the experimenter. In particular, infants in the neutral condition greatly increased production of the experimenter’s spatial relation during the response period which could indicate that they used direct communication to decide who to imitate in the absence of any emotional cues.

There were several limitations to this study. First, due to a time shortage this was a very small sample. In particular, the angry condition had fewer infants than any of the other conditions, and did not have an even distribution for modeling order or the spatial relation modeled by the experimenter and emoter. The small sample size limited the power of the results, and perhaps prevented some results from reaching significance by contributing to a large variance as seen in the graphs of results (see Appendix). Additionally, the small sample size limits one’s ability to generalize these results. 
Another limitation was the coding method for the empathy task. An adapted version of Spinrad and Stifter (2006) was used in which each infant was only given one score for each category of concerned awareness and prosocial behavior as opposed to a score after each ten second interval. This greatly reduced the variability that was possible between individuals, possibly creating a ceiling effect where true differences between conditions were not able to come through. A more in-depth coding system should be used in future research. Also, the empathy task may not have elicited prosocial behavior as well as other tasks might have. In this task, the emoter pretended to hurt their foot as they left the room and appeared to be in physical pain. Other studies have used tasks in which the researcher is emotionally harmed. For instance, in Vaish, Carpenter, & Tomasello (2009), the experimenter takes something from the emoter or destroys something they are working on. In these scenarios, the infant may feel more able to help the emoter by sharing a balloon and thus are more prone to show this kind of prosocial behavior. In the current study, several infants did point out the hurt emoter to their parents, an action that qualified as concerned awareness, which may have been their way of trying to solicit help for the emoter when the infant themselves could not help them alleviate their pain. Only one infant offered the emoter a toy, and she did this only after the emoter “recovered”, left the room, and re-entered a minute later. Considering these limitations, however, the results from the empathy task seem to show that previously seeing someone react angrily or sadly does not affect infants’ later empathetic response. Interestingly, the only discernable difference was increased concerned awareness by infants in the sad condition, which is actually a measure of sympathy since it does not lead to action. This may simply mean infants are more likely to show sympathy towards someone they previously sympathized for, but it does not necessarily have an affect on their desire to act to alleviate that person’s distress (empathy).

Another limitation was the difference in emotion intensity during the emoter’s reaction. While the sadness displayed during the empathy task was uniform, the demonstration of sadness when the emoter reacted to the experimenter may have been more intense than the anger they displayed for some infants because the emoter pretended to cry relatively loudly while facial expressions were the main exhibit of anger. This limitation may have affected infants’ motivation to change their behavior in the angry condition. 
Finally, the toys that were used in this study may need to be re-evaluated. The current toys seemed to affect the infants’ ability to imitate the researchers, perhaps because he/she was more familiar with one or two over the other. Additionally, it was noticeably harder for the infants to stack the KID-O cups because the corners have a ridge which required very precise placing that may have still been hard for some infants considering fine motor development at this age.


Overall, the current study confirmed that sadness can be used as an emotional cue to direct behavior. Though very few past studies have used sadness as emotional information, the findings were generally inconclusive. However, in this study, infants significantly decreased imitation of the experimenter after the emoter reacted with sadness at their actions. This reaction could be classified as a sympathetic response, though other factors also influenced whether the infant actually imitated the sad emoter significantly more, including the spatial relation they modeled and the modeling order. However, most importantly, 18-month-old infants do appear to be able to change their behavior if someone reacts with sadness, even if that emotion is directed at someone else. Interestingly, infants showed a greater change in behavior when the emoter reacted with sadness than when they reacted with anger. Though this could in part be due to the limitations previously mentioned, it would be interesting for future research to further address this issue. Finally, while there were several limitations to the empathy task, the results seem to indicate that infants are more likely to sympathize (show concerned awareness) for someone who they had previously sympathized for, but this does not necessarily escalate into action to alleviate their distress (empathy). Future research could further address how another person’s previous emotional displays influence infants’ future empathy towards them. 

Infants are clearly very adept at observing the world around them, even when they do not much of it, and using their observations to direct future behavior. It would be very interesting to better understand how emotions specifically influence infant behavior because emotions are an important part of the social world we live in, and therefore an important part of the infant experience as they navigate through development.
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	Table 1. Univariate Test Results

	Source

	Dependent Variable

	Sum of Squares

	df

	Mean Square

	F

	Sig.

	Partial Eta Squared


	Contrast

	Total Imitate Exp. Score

	112.934

	2

	56.467

	4.395

	.037

	.423


		Total Imitate Emot. Score

	78.905

	2

	39.453

	.507

	.615

	.078


	Error

	Total Imitate Exp. Score

	154.167

	12

	12.847

			
		Total Imitate Emot. Score

	934.167

	12

	77.847

			

	Table 2. Contrast Results (K Matrix)

	Emotion Condition Simple Contrasta
	Dependent Variable

	
	Total Imitate Exp. Score
	Total Imitate Emot. Score

	Anger  vs. Sadness
	Contrast Estimate
	6.111
	-4.833

	
	Hypothesized Value
	0
	0

	
	Difference (Estimate - Hypothesized)
	6.111
	-4.833

	
	Std. Error
	2.126
	5.234

	
	Sig.
	.014
	.374

	
	95% Confidence Interval for Difference
	Lower Bound
	1.479
	-16.236

	
	
	Upper Bound
	10.743
	6.570

	Neutral vs. Sadness
	Contrast Estimate
	3.708
	-3.667

	
	Hypothesized Value
	0
	0

	
	Difference (Estimate - Hypothesized)
	3.708
	-3.667

	
	Std. Error
	1.970
	4.849

	
	Sig.
	.084
	.464

	
	95% Confidence Interval for Difference
	Lower Bound
	-.584
	-14.233

	
	
	Upper Bound
	8.001
	6.899


	Table 3. Contrast Results (K Matrix)

	Spatial Relation Simple Contrasta
	Dependent Variable

	
	Total Imitate Exp.
	Total Imitate Emot.

	"in"  vs. "on"
	Contrast Estimate
	5.267
	-6.000

	
	Hypothesized Value
	0
	0

	
	Difference (Estimate - Hypothesized)
	5.267
	-6.000

	
	Std. Error
	2.185
	3.142

	
	Sig.
	.031
	.078

	
	95% Confidence Interval for Difference
	Lower Bound
	.546
	-12.787

	
	
	Upper Bound
	9.988
	.787

	


	Table 4. Tests of Between-Subjects Effects

	Source
	Dependent Variable
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	Total Imitate Exp. Score
	377.572a
	10
	37.757
	2.939
	.040
	.710

	
	Total Imitate Emot. Score
	775.486b
	10
	77.549
	.996
	.495
	.454

	Intercept
	Total Imitate Exp. Score
	115.017
	1
	115.017
	8.953
	.011
	.427

	
	Total Imitate Emot. Score
	76.205
	1
	76.205
	.979
	.342
	.075

	EmotionCondition
	Total Imitate Exp. Score
	88.890
	2
	44.445
	3.460
	.065
	.366

	
	Total Imitate Emot. Score
	44.600
	2
	22.300
	.286
	.756
	.046

	ModelingOrder
	Total Imitate Exp. Score
	78.851
	1
	78.851
	6.138
	.029
	.338

	
	Total Imitate Emot. Score
	.695
	1
	.695
	.009
	.926
	.001

	SpatialRelation
	Total Imitate Exp. Score
	10.887
	1
	10.887
	.847
	.375
	.066

	
	Total Imitate Emot. Score
	96.624
	1
	96.624
	1.241
	.287
	.094

	EmotionCondition * ModelingOrder
	Total Imitate Exp. Score
	135.882
	2
	67.941
	5.288
	.023
	.468

	
	Total Imitate Emot. Score
	40.820
	2
	20.410
	.262
	.774
	.042

	EmotionCondition * SpatialRelation
	Total Imitate Exp. Score
	38.406
	2
	19.203
	1.495
	.263
	.199

	
	Total Imitate Emot. Score
	377.598
	2
	188.799
	2.425
	.130
	.288

	ModelingOrder * SpatialRelation
	Total Imitate Exp. Score
	58.626
	1
	58.626
	4.563
	.054
	.276

	
	Total Imitate Emot. Score
	2.299
	1
	2.299
	.030
	.866
	.002

	EmotionCondition * ModelingOrder * SpatialRelation
	Total Imitate Exp. Score
	152.695
	1
	152.695
	11.885
	.005
	.498

	
	Total Imitate Emot. Score
	18.023
	1
	18.023
	.232
	.639
	.019

	Error
	Total Imitate Exp. Score
	154.167
	12
	12.847
	
	
	

	
	Total Imitate Emot. Score
	934.167
	12
	77.847
	
	
	

	Total
	Total Imitate Exp. Score
	673.000
	23
	
	
	
	

	
	Total Imitate Emot. Score
	1846.000
	23
	
	
	
	

	Corrected Total
	Total Imitate Exp. Score
	531.739
	22
	
	
	
	

	
	Total Imitate Emot. Score
	1709.652
	22
	
	
	
	

	a. R Squared = .710 (Adjusted R Squared = .468)

	b. R Squared = .454 (Adjusted R Squared = -.002)
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Anger Script: 


Emoter: "That's erroneous!" That's so irritating!" 


Experimenter: "Oh, I thought it was actually exciting." 


Emoter: "That's just your opinion! It's appauling!" 


Emoter: "That's ghastly! That's so atrocious!" 


Experimenter: "Oh, I'm sorry you think that." 


Emoter: "Well, you should be sorry! It's appauling!" 


Emoter: "That's so irritating! That's really distracting!" 


Experimenter: "Oh, I didn't realize you'd react this way." 


Emoter: "Well, you're wrong about that! It's very irritating. I would prefer…(demonstrates opposite spatial relation)."








Sadness Script: 


Emoter: "That's so depressing. That seems so ominous."


Experimenter: "Oh, I thought it was actually exciting." 


Emoter: "That's just your opinion. It's so wretched." 


Emoter: "That's gloomy. That's very dreary." 


Experimenter: "Oh, I'm sorry you think that." 


Emoter: "Well, you should be sorry. It's depressing." 


Emoter: "That's unbelievably ominous. It's quite grim." 


Experimenter: "Oh, I didn't realize you'd react this way." 


Emoter: "Well. you're wrong about that. It's very disheartening. I would prefer… (demonstrates opposite spatial relation)." 











Neutral Script: 


Emoter: "That's quite intriguing. That's so interesting." 


Experimenter: "Oh, I thought it might be a little too dull." 


Emoter: "That's your opinion. It's captivating." 


Emoter: "That's  appealing. That's enticing" 


Experimenter: "Oh, I'm surprised you think that." 


Emoter: "Well, it's essentially remarkable." 


Emoter: "It's utterly captivating. It's intriguing." 


Experimenter: "Oh, I didn't realize you'd react this way." 


Emoter: "Well, you were wrong about that. It's so appealing, but I would prefer… (demonstrates opposite spatial relation)." 











