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Abstract 

Emotion regulation is a topic that has received much attention in the literature in recent decades, 

but gaps still exist in the literature. Particularly, the toddler population is relatively unstudied. 

The present research helps fill gaps in the research by looking at 114 typically developing 36-

month-old children during a frustrating task, the Transparent Box task. According to a functional 

theory of emotions, the children’s emotions will likely predict the strategies they use to cope 

with the situation. Children who display anger will be more likely to pursue the goal of the task, 

while children who display sadness will be more likely to relinquish the goal. Furthermore, at 

high-intensity anger levels, this effect is likely to diminish. Results provided partial support for 

this theory, and implications for future research are examined. 
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Emotion regulation has been defined in the literature as the changes that result from an 

emotional state, including changes in both the emotion itself as well as the psychological 

functions associated with it (Cole, Martin, & Dennis, 2004). Emotion regulation is a topic that 

has become increasingly popular in the past decade (Buss & Goldsmith, 1998; Grolnick, 

Kurowski, McMenamy, Rivkin, & Bridges, 1998; Eisenberg, Spinrad, Fabes, Reiser, 

Cumberland, Shepard, Valiente, Losoya, Guthrie, & Thompson, 2004). This is because the 

development of such a skill beginning in infancy and continuing throughout childhood is a vital 

skill in order for the child to perform optimally in both cognitive and social situations (Grolnick 

et al., 1998). Additionally, the development of emotion regulation is multifaceted, affecting 

everything from attachment to psychopathology (Buss & Goldsmith, 1998). Particularly in 

preschool aged children, the development of emotion regulation has been linked in the research 

to a number of factors of the child’s social domain. These factors have included competence, 

popularity, and inhibition in social situations (Carlson & Wang, 2007). It is apparent that the 

ability for children to be able to control their emotions is a crucial element to the optimal 

development in a large variety of areas. 

 When analyzing emotion regulation, two aspects are particularly important – both 

emotion expression and regulatory strategy. Being that the emotion component is such a vital 

part of emotion regulation, in any construct of emotion regulation it is imperative that emotion is 

examined. Though there is currently no standard definition for the construct of emotion (Cole, 

Martin, & Dennis, 2004), one of the most typical ways that studies undergo examination of 

emotion regulation is by observing nonverbal communicative behavior, i.e. emotion expression. 

By looking at observable nonverbal signals of a specific emotion—through facial action, vocal 

tone, and gestural and postural cues, we can get an idea of the emotional state of the child (e.g., 
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Malatesta, Culver, Tesman, Shepard, Fogel, Reimers, & Zivin, 1989). Beyond the emotional 

component to emotional regulation, behaviors that are believed to help a child regulate 

emotion—regulatory strategies—can also be examined.  It can be assessed whether children use 

specific strategies, if they are appropriate to the situation, and if they are effective in modifying 

emotional intensity or duration. Strategies are any behavior that a child executes that serves as a 

regulatory mechanism for changing the emotion; common strategies among young children 

participating in emotion-eliciting laboratory tasks are distraction, focusing on achieving a goal, 

or seeking social support from adults (Buss & Goldsmith, 1998). 

  Much research has been devoted to each aspect of emotion regulation, particularly in 

regard to negative emotions and how they are regulated.  There has also been some research on 

how negative emotions affect other psychological functions. To start, physiological functions are 

altered by negative emotion expression. As early as infancy, cortisol levels, which indicate 

stress, increase when infants are sad, and heart rate increases for both sadness and anger (Lewis, 

Ramsay, & Sullivan, 2006). Beyond physiological functioning, Lengua, West, & Sandler (1998) 

illustrate a significant link between children’s negative emotionality and clinical symptoms of 

psychopathology, including both internalizing and externalizing problems. Furthermore, negative 

emotion expression has been linked to non-clinical social problems, including negative 

evaluations of child behavior by both teachers and peers (Denham, Blair, Schmidt, & DeMulder, 

2002). The latter study is one of the few to examine how children’s negative emotion influences 

their regulatory behavior. These negative social perceptions of the child were most related to 

whether or not the child regulated negative emotions – particularly anger - properly.  

The empirical study of regulatory strategies is vital because as early as infancy they are 

shown to be important in maintaining and regulating negative emotions. For example, Stifter & 
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Braungart (1995) examined five- and 10-month-old infants in a distressing task, observing how 

infant regulatory strategies, such as self-soothing and averting gaze away from the source of 

distress, alleviated their negative emotions. They showed that these behaviors reduced the 

intensity of infant distress, providing evidence that the behaviors were strategic in modulating 

negative emotion. Repeatedly research has been consistent with the finding that regulatory 

mechanisms like strategies can have an effect on the emotional reactivity of even very young 

children, although the effectiveness of these strategies in early childhood is quite limited (Buss & 

Goldsmith, 1998). 

 Although there is this small body of research showing how strategic behaviors affect 

negative emotions in young children, there is very little research showing how negative emotion 

affects which strategic behaviors children attempt. One study, however, has shown a relation 

between the strategy employed by a preschool age child and the emotional expression associated 

with that strategy, specifically anger and sadness.  Dennis & Kelemen (2009) considered three 

different types of strategies and the way children consider their effectiveness in changing their 

emotion during a frustrating task. The types of strategies were behavioral distraction (the child 

opts to change activity), cognitive distraction (the child opts to think about something else), and 

repair (the child opts to try to fix the problem). They related these strategies to three emotions—

anger, sadness, and fear. Children then indicated how effective the strategies would be at 

reducing the negative emotions of anger, sadness, and fear through a puppet procedure – where 

children were instructed to recommend the best course of action for puppets in various 

emotionally eliciting situations. The results indicated that children as young as three denoted the 

belief that behavioral distraction was more associated with reducing sadness and repair would be 

a better strategy to reduce anger. If children are likely to endorse specific strategies at this young 
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age, it seems plausible that they will, in turn, use the same strategies they would endorse in order 

to control their own emotions in a given situation. 

 In order to put this idea to the test, Dennis, Cole, Wiggins, Cohen, & Zalewski (2009) 

looked at three and four year old children in two different frustration tasks in order to assess the 

way in which the strategies children use related to the emotions they expressed. The waiting task 

frustrates a child by making the child delay gratification, i.e. wait to open a gift.  In this 

procedure, the child was told by mother to wait to open a wrapped present while the mother 

completed work that she had to do.  The only other play object in the room was a broken toy.  

The child was observed in this situation for eight minutes. The second task, the transparent box 

task, elicited frustration in a different manner. In this task, the child selects a desired toy and the 

research assistant has the child place it in a clear, acrylic box and then shows the child how to 

lock and unlock the box with a set of keys.  The assistant then prepares to leave the room but 

gives the child the wrong set of keys.  Whereas the child is with mother in the wait task, the child 

is alone in the transparent box task.  

Dennis et al. (2009) set out to explore both the strategies that related to emotion 

expression, but also the range of behaviors that are associated with each emotion expression by 

observing the relations within 15-second epoch levels. In particular, they found that in the 

transparent box task, anger was more associated with children’s efforts to solve the problem, 

focusing on the task demands, and distracting attention from the box, more than sadness was. 

This evidence provided partial support for the functional theory of emotion in that the tendency 

to act strategically in the situation was related to anger but not sadness, but the idea that sadness 

would be related to a specific type of strategy was not found. Nonetheless, this study is a good 

starting point to begin testing this theory in young children.  One limitation of the Dennis et al. 
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(2009) study; however, was that unique relations may have been overlooked because of the long 

time units they used—15 seconds. It was not possible for them to know the temporal nature of 

the relations. A strategic behavior could have occurred before an emotion expression of anger or 

sadness, for example. It is therefore important to further the study of the relation between 

specific strategies – such as behavioral distraction and repair – and to determine if improved 

design of the research yields predicted relations between child emotion expression and 

subsequent strategy use.   

 Despite the wealth of information about emotion regulation that has developed over the 

past decade, gaps still exist and need to begin being targeted in the research. One of the problems 

within the current research is the lack of information about the population of toddlers. While 

there is a multitude of studies have looked at emotion regulation in infancy (Stifter & Braungart, 

1995; Buss & Goldsmith, 1998), school-age children (Rossman, 1992; Southam-Gerow & 

Kendall, 2002), and adolescents (Eschenbeck, Kohlmann, & Lohaus, 2007; Shipman, Zeman, & 

Stegall, 2001) there appears to be a significant lack of information that looks at the emotions and 

behaviors of this particular population in frustrating situations (Dennis et al., 2009). Another 

problem is that many studies look at tasks of emotion regulation that involves another person – 

either the mother or a research assistant - being present in the room. While it is important to 

examine the role of this influence on the child’s emotion regulation, it has been demonstrated in 

the research that there are differences in how the child reacts with a parent in the room with 

them. Namely, the child is more likely to act in socially appropriate ways because of the 

mother’s presence in a room during a task (Grolnick et al., 1998). Finally, when studies such as 

Dennis et al. (2009) do examine if relationships between emotion and strategy do exist, the time-
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lapse that is examined between the two observations are usually very large – for example, in 

epochs of ten to fifteen seconds.  

 To combat the problems and gaps within the current body of research, the present study 

aims to target a specific range of goals. By studying a group of 36 month old children, an 

addition to the body of literature on emotion regulation will be achieved, especially for a 

population with such a dearth of information. Furthermore, the present study differentiates 

between anger and sadness, so that a better glimpse of negative emotion and its implication on 

emotion regulatory strategy can be achieved. Moreover, this study aims at looking at the 

intensity of such emotion and how it relates to whether or not the strategy occurs. This is another 

important area of research that is understudied. The importance is due to the effects of the 

intensity of emotion: while more severe and under-regulated anger tends to lead to more 

externalizing problems and lower effortful control, this is not as severe of an impact when the 

anger is milder or well-regulated (Eisenberg et al., 2004). As in the Dennis et al. (2009) study, 

anger in a frustrating task actually elicited behaviors that were socially appropriate and helpful in 

the situation, specifically, attempting to achieve the goal. Therefore, anger at low levels should 

be more linked to persisting at solving a problem, whereas more intense anger, which is known 

to be associated with problematic behavior, should diminish the likelihood of socially 

appropriate behavior and the positive effects of anger.  

Other ways in which the present study aims to fill the gaps in the body of literature is that 

the current study involves observations of the child alone, without the mother being present in 

the room, which allows a more direct assessment of child self-regulation. Most young children 

will turn to a trusted adult in a distressing situation; it is when they are alone that we can observe 

what they are able to self-generate as a method of self-regulation. Moreover, when the mother is 
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present, a child may be more likely to engage in socially appropriate behavior because an adult is 

present.  Therefore, observing children when they are alone allows for examination whether their 

behavior deteriorates (becomes inappropriate) and whether their behavior reflects efforts to self-

regulate. Finally, the current study takes a new approach to examining the relations between 

emotion regulatory strategy and emotion expression by examining them in a highly fine-grained 

manner, at a second-by-second level. This approach permits assessment of subtle elements of 

emotion expressions and their relation in time to regulatory strategies that occur within a given 

task so that all relations can be understood and studied.  

 The present study addressed two central questions: 1) do relations exist between the 

child’s expression of anger or sadness, and the type of strategy the child attempts, specifically 

does anger predict trying to solve a problem and sadness predict stopping the effort to solve the 

problem?; and 2) if a relation is found, does the intensity of the emotion expression predict the 

likelihood of the behavior? According to functional emotion theory, anger should predict 

different strategies than sadness does. Campos, Campos, & Barrett (1989) wrote in their paper on 

the function of emotion that sadness indicates readiness to forgo achievement of a goal, whereas 

anger indicates readiness to achieve the goal despite the obstacles. Therefore, this study 

hypothesizes that when 36-month-olds express anger, they will be more likely to pursue the goal 

in a frustrating task (or engage in a problem solving strategy), whereas when they display 

sadness, they will be more likely to relinquish the goal (or engage in a distraction strategy). 

However, this relation may depend on the intensity of the child’s emotion.  Poorly regulated 

anger or sadness is less likely to lead to any appropriate strategy. Therefore, the prediction is that 

high intensity of negative emotion interferes with appropriate pursuit of the goal or 

relinquishment of the goal.   



8 

Method 

Participants 

 Participants in this study were 114 typically developing children, 62 boys and 52 girls. 

The full sample included 120 children but several children missed the 36-month-lab visit or the 

procedure used in this study.  The children’s families were a part of a larger, longitudinal project 

that began when the children were 18 months old and ended when they were 5 years old. 

Throughout the project, children were visited in their homes and in the laboratory. For the 

current research project, children were observed in the laboratory at 36 months old (M age in 

months = 35.67, SD = .85). At the start of the study, 94% of the children had been identified as 

Caucasian, and 5.8% as being from an ethnic minority (including African American, Hispanic, 

and Asian). In addition, families were recruited from rural and semi-rural communities in central 

Pennsylvania.  

 In order to be included in the larger study, families also had to meet certain inclusion 

criteria. First, family income was restricted to households that were economically strained. For 

the larger study, an economically strained household was defined by household income level 

being above the poverty level that is set by the federal government and below the national 

median income level for the family’s size. This criterion was not standard for the present study, 

as two of the families fell above the income limits in the present study. Second, children had to 

be 18 months old at the first visit (SD = 2 weeks). Third, the child had to have lived with the 

primary caregiver from at least three months of age. Finally, the child could not have a condition 

that would interfere with the ability to participate in the laboratory procedures, such as blindness.  

 Families were recruited through a multi-step process. First, researchers used U.S. census 

data to identify communities that contained a large percentage of families with young children 
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that met the income criteria of the study. Next, further research was done to look into these 

communities in order to gain familiarity with them. After this, researchers contacted community 

leaders in medicine, education, politics, and religion in order to understand the communities 

further and to familiarize community leaders with the research study. When all necessary 

information of the communities was gained, undergraduate research assistants searched through 

published birth records in order to find and contact eligible families. From this research, letters 

were sent to the homes of potential participating families. Researchers also recruited participants 

by going to community events and putting up fliers in daycare and preschool centers. Interested 

families were given additional information about the study over a phone interview, in which they 

were also determined as to whether or not they met the eligibility requirements. If they were, a 

second demographic-based phone interview was made and the family was signed up for their 

first visit.  

 There are other notable characteristics of the families participating in this study. At 18 

months, 19% (n = 23) of mothers had only finished high school, 15.7% (n = 19) of mothers had 

attended vocational school, and 63% (n = 76) of mothers had taken some college courses. 28% (n 

= 34) of mothers described themselves as unemployed or homemakers, 32% (n = 39) worked 

part time, and 39% (n = 47) worked full-time. Also at 18 months, the average annual household 

income was $40,655.70 (SD = 14,996.57).  The average annual household income per capita at 

18 months was $11,009.49 (SD = 4,534.17). Finally, of the children participating in the study, 

45% (n = 54) were the first-born, 38% (n = 45) were the second-born, 12% (n = 15) were the 

third-born, and 5% (n = 6) were the fourth- or later-born in their family structures. 

 As mentioned previously, these families were part of a larger longitudinal study that 

began when the child was 18 months and ended when the child was 5 years old. Four visits were 
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conducted in the child’s home and five visits were conducted in the laboratory at the Child Study 

Center at the Pennsylvania State University. The current study uses data drawn from the 

laboratory visits when the child was 36 months old. The laboratory visits included standardized 

intelligence testing, language testing, and naturalistic observation of children in a variety of 

tasks, ranging from non-frustrating/challenging to frustration-inducing activities. Only the 

procedure that was used for the present study is described.  

 Procedure 

 Emotion expression and regulatory strategy were observed using the Attractive Toy in 

Transparent Box task, a standard task used to elicit anger (Goldsmith & Rothbart, 1996). The 

task began with the research assistant asking the child to choose the toy the child likes best from 

an assortment. Once the child chose a toy, the research assistant put the toy in a transparent box 

and locked the box with a padlock. The research assistant then taught the child to open the box 

with a key, showing them how to insert the key, turn it, and pull down the lock to open it and the 

box. After insuring the child understood the instructions, the research assistant left the child 

alone in the room for 2½ minutes with the wrong set of keys. When the research assistant 

returned, the child was asked questions about how it felt be unable to open the box and why the 

box would not open. The research assistant then informed the child that a mistake was made and 

the child was given the wrong keys. When the child opened the box with the correct key, he or 

she was allowed to play with the toy for a small amount of time and then take the toy home after 

the lab visit.  Children were video recorded from behind a two-sided mirror so that research 

assistants could code emotion expression and strategy use after the visit.  
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Measures 

 In order to gather data for the Attractive Toy in the Transparent Box Activity, two 

independent coding teams classified child behaviors – one team for emotion expression, and one 

team for strategy use. The variables used for the present study were taken from these two coding 

systems, described next.  

Second-by-Second Emotion Coding 

 One team was trained to code the emotion expression of the children for each second of 

the task. The specific emotions this team was trained to recognize and code were sadness, anger, 

happiness, and anxiety. Specifically, the coding team was trained to code emotion of the child 

based on non-verbal behaviors, including facial, vocal, gestural, and postural information. 

Sadness expression was defined by any of the following: turned corners of lips, pouting, drooped 

eyes, an oblique brow, low voice volume without intending to whisper, voice dropping off and 

the end of speech, head dropping down and to the side, shoulders and body slumping, and eye 

rubbing. Anger expression was defined by any of the following: furrowed brow, narrowed eyes, 

clenched jaw, pressed lips, squared off mouth, harsh vocal quality with loud pitch, and arms 

akimbo with fingers either jabbing or wagging. Happiness and anxiety were not included in the 

present study. 

In addition to coding the presence of a certain emotion in a given second, emotion coders 

also coded the intensity of the expressed emotion on a scale from 1-3. A score of 1, or mild 

emotion, was defined by an emotion expression that was faint and minimal. Examples of this 

would be a slight dropping of the head to the side. A score of 2, or moderate emotion, was 

indicated by clear expressions, with more than one cue of the emotion likely present. For 

example, an anger expression with an intensity score of 2 could be defined by clearly pressed 
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lips and a furrowed brow. Finally, a score of 3, or high emotion, was designated by clear, 

unambiguous, full emotion expressions. Scores of 3 for the emotion of sadness could be 

identified by a turned down mouth, a slumped posture, and a whimpering cry.  The coders were 

trained to 85% accuracy with a master coder. Once accuracy was achieved, each person coded 

individual cases independently. Approximately 10% of the cases were double-coded, without the 

coders’ knowledge, to ensure that reliability was maintained. Throughout the coding process, 

coders maintained 85% reliability. 

Second-by-Second Strategy Coding 

 A second coding team was trained to observe strategies the child employed on a second-

by-second level. The different strategies that were coded for this task were: bids to the mother or 

research assistant, self-soothing, verbalization, attempt to fix, attempt to fix - alternative, 

distraction, and focus on the demand.  This study in particular looks at the strategies of attempt 

to fix, attempt to fix – alternative, and distraction. Attempt to fix was defined simply as when the 

child attempted to open the box in the way he or she was instructed to do – putting the key in the 

lock and trying to turn it to open it. Attempt to fix – alternative, then, was defined as the child 

attempting to open the box in any other way other than the way he was showed. Examples 

include trying to pull down the lock without having unlocked it, trying to wedge the key in the 

box, and trying to throw the box on the ground. Distraction was defined in two ways – a brief 

distraction and a focused distraction. Brief distraction was defined typically as less organized 

and/or briefer than focused distraction, which was intentional and typically lasted longer 

amounts of time. Either of the types of distractions included jingling the keys, walking around 

the room, or looking at the posters in the room. The strategy coding team established 85% 

reliability through training, and once trained began independently coding. This team also had 



13 

random reliability checks without their knowledge in order to ensure reliability. Throughout the 

coding process, coders maintained 78% reliability, with approximately 15% of tapes providing 

reliability checks.  

Variables in the Present Study 

 To test the hypotheses of the current study, the emotion expressions of anger and sadness, 

and the strategies “attempt to fix” (i.e., instrumental problem-solving behavior) and distraction 

(i.e., attention shifting away from the source of distress), were used to create variables. Both 

attempt to fix and attempt to fix – alternative were included in the overarching “fix” strategy. 

Likewise, both brief and focused distractions were included in the overall “distract” strategy. In 

addition, for the emotion coding of anger and sadness, intensity of the expression was taken into 

account. Lagged variables were created so that the strategy that occurred was counted in the one 

second following the emotion expression. The resulting variables were: no regulatory behavior 

observed, fix, distract, other regulatory behavior, no anger or sadness, mild anger (intensity = 1), 

mild sadness (intensity = 1), and high intensity anger and sadness (anger + sad with intensities > 

1).  

Results 

 Table 1 presents the means, standard deviations, ranges, sums, and percentages relative to 

all behaviors for each emotion and strategy observed in the present study. The top portion of the 

table refers to only the variables of the emotion or the strategy (anger, sadness, attempt to fix, 

and distraction all separate from one another). The bottom part of Table 1 refers to the variables 

of the emotion or the strategy as they are in relation to each other – in one-second lag relations.   

The results showed that there was a relation between the types of negative emotion expression a 
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child displayed and the regulatory strategy the child used in the following second using the 

Crosstabs procedure (SPSS 18.0) and the Pearson Χ2 statistical test. 

A significant effect was shown, as predicted, there were nonrandom relations between 

emotion expression and strategic behavior, Χ2 = 981.266, df = 9, p = .0005).  The strategy 

“attempt to fix” was more likely to occur in the second following low-intensity anger expression 

than would be expected by chance (expected count = 406, actual count = 353.4).  Moreover, also 

as predicted, when emotion expression was more than mild in intensity, the fix strategy was less 

likely to occur than would be expected by chance (expected count = 354.4, actual count = 107).  

In terms of sadness, relations were also found although these were not entirely as 

expected, Χ2 = 981.266, df = 9, p = .0005. As predicted, distraction was more likely to occur in 

the one second following mild sadness expressions than would be expected by chance (expected 

count = 80, actual count = 96) and less likely to occur in the second following an expression of 

mild anger (expected count = 84.1, actual count = 48).  That is, distraction was twice as likely to 

occur following sadness as it was following anger.  Moreover, attempt to fix was less likely 

following sadness than would be expected by chance (expected count = 336.3, actual count was 

212). However, mild sadness was more likely than expected by chance to be followed by either 

no regulatory behavior (expected count = 26.9, actual count = 59) or any of the other regulatory 

strategies that were not the focus of the study (expected count = 147.6, actual count = 224). So 

although sadness more than anger was related to distraction, sadness was also related to a range 

of other regulatory behaviors.   

In addition to the predicted findings, additional results were revealed that are noteworthy. 

These include the likelihood of strategies to occur when the child is not expressing anger or 

sadness prior to the use of a strategy (Χ2 = 981.266, df = 9, p = .0005).  For attempting to fix, the 
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expected count that the strategy will occur following no anger or sadness expression is 8078.8 

but it actually occurs at a somewhat higher frequency (actual count is 8398).  For distraction, 

however, there appeared to be no relation; the expected count following no anger or sadness 

expression in the preceding second was 1922.5 and the actual count was 1935.  

 Another notable finding is the likelihood of anger preceding no or other regulatory 

behaviors (Χ2 = 981.266, df = 9, p = .000). The expected count of mild anger preceding no 

regulatory strategy is 28.3, less than the expected count of 37, but in either case highly unlikely. 

Additionally, the expected count of the use of any other regulatory strategies occurring in the 

second following mild anger expression is 155.3 and the actual count is 130.  In other words, 

anger is likely to be followed by a behavior, and this is not limited to efforts to unlock the box.  

For example, the most likely behavior would occur after an anger expression is focus on the 

demand (i.e., the child staring at the box or keys).  

 Finally, relations were also found in regard to higher intensity negative emotion 

expressions (Χ2 = 981.266, df = 9, p = .0005). First, the likelihood that no regulatory behavior 

would occur after high intensity emotion was greater than expected by chance (expected count = 

28.4, actual count = 147). Additionally, the likelihood of distraction was relatively unaffected by 

high intensity emotion expressions (expected count = 84.4, actual count = 92). However, other 

regulatory behaviors were also more likely to occur than what would be expected by chance after 

high intensity expression of negative emotion (actual count = 277, expected count = 155.8). For 

the full results, please refer to Table 2 and Figure 1, Figure 2, Figure 3, and Figure 4. 

Discussion 

 The present study found relations between the negative emotions a child expresses in a 

frustrating task and the strategy the child employs in the following second. As predicted by the 
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functional theory of emotions, anger expression was followed in the next second by goal-

pursuing strategies – in the present study, the attempt to fix strategy – at a frequency greater than 

chance. Furthermore, as predicted, this effect was present only when the anger was expressed at 

a mild level of intensity.  When negative emotion expression intensity was either moderate or 

high, the frequency of an attempt to fix strategy following the emotion was less than expected by 

chance alone. It should be noted that higher intensity sadness and anger were likely to co-occur 

(personal communication, Melanie Klein, master emotion coder, April 9, 2010).   

The study also showed that mild expressions of sadness were more likely than mild 

expressions of anger to be followed by distraction - a goal-relinquishing type of strategy – 

because distraction involves turning attention away from the problem at hand. Interestingly, 

anger expression was followed by distraction at a much lower frequency than expected by 

chance in the one second following any intensity of anger expression, supporting the view that 

anger fosters focus on achieving the goal rather than turning away from it. Likewise, attempt to 

fix strategies followed sadness expression at lower frequencies than expected by chance, 

consistent with the view that sadness reflects readiness to relinquish a goal. All of the findings 

align with both the hypotheses of the current study, as well as the functional theory of emotion 

that the present study was conceptualized from. 

 A few other findings that were not based on predictions were also found that help to 

contextualize the predicted findings. First, it is notable that in the second following a mild sad 

expression there were high occurrences of the absence of any regulatory behavior but also the 

presence of regulatory behaviors other than instrumental problem solving (attempt to open the 

box) and distraction (shifting attention away from the box). Thus, although sadness was more 

likely than anger to be followed by distraction, sadness was most likely to be followed by other 
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behaviors and even no action at all.  In contrast, other regulatory behaviors were less likely to 

follow mild anger, supporting the view that anger reflects readiness to act to overcome the 

obstacle to the goal. However, it must be noted that the absence of any regulatory behavior 

(which essentially meant the child was doing nothing) was slightly more likely than by chance to 

occur following mild anger expression, such that not all mild anger leads to instrumental 

behavior.  Indeed, mostly attempts to fix the lock and turning away from the box attempt-to-fix 

strategies and distraction strategies that did occur in the task occurred with no emotion 

prompting. This most likely reflects the fact that the children often engage in these behaviors 

without any palpable expression of emotion, which could reflect the fact that they are in 

relatively calm states at those moments or that their emotions are at such low levels that they are 

not discernable in expressive behavior.   

Nonetheless, the study supports the hypotheses that when an emotion is expressed at mild 

intensity it predicts the likelihood of the behavior immediately following that emotion 

expression. For example, though a child may have been engaging in an attempt-to-fix strategy 

before an anger expression, the child was much more likely after the anger expression to keep 

pursuing the goal by engaging in the same strategy. It is important to note that in the present 

study, not all variables were examined for analysis. As noted previously, the emotion variables 

of happiness and anxiousness expressions, as well as the strategy variables of bidding, 

verbalization, self-soothing, and focusing on the demand were excluded from analysis. 

 Despite the significant findings, there are some limitations that exist within the current 

study. Though the purpose of the current study was to simply look at negative emotions and the 

specific strategies that occurred following them, the approach to analyzing these relationships 

may have been too limiting in itself. Further research may want to look on a broader scale at all 
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emotions as well as all strategies within the task. The transparent locked box paradigm is 

designed to elicit frustration, not sadness, and perhaps a better test of the hypothesis would be to 

study children in both anger- and sadness-eliciting contexts. Moreover, the strategies that one 

can use will vary by task and it would be important to study a wider range of behaviors. This 

may help clarify some of the other interesting relations found in the present study.  For example, 

sadness tends to be followed at much higher rates by no regulatory strategy or other regulatory 

strategies. This relation can be better examined if all strategies were included in the analysis. 

Furthermore, even though attempt to fix and distraction strategies occurred more frequently than 

just by chance alone when there was no anger or sadness preceding the strategy, it is hard to tell 

if these strategies happened following the other emotions of happiness or anxiousness. Though 

the limitation does not affect the findings that support the hypotheses of the present study, further 

research would better examine specific relationships with a full analysis of all coded variables. 

 Another limitation of the current study is that only one specific task was examined in 

analysis. There could be context-mediating factors that determine the strategy that follows 

specific negative emotion. For example, the goal-pursuing strategy of attempt to fix in a task that 

blocks a goal may follow anger more than in a task where there is delay of gratification, such as 

in the Dennis et al. (2009) study. The context of the task may indicate that different strategies 

may follow different emotions from task to task. Though this study demonstrates the relationship 

between emotion expression and strategy in a frustrating task, there are many other contexts that 

this relationship needs to be examined in. Furthermore, the current study did not exclude cases in 

which the mother remained present in the room throughout the task because the child would not 

separate. This can create some errors within the data because children are more likely to act in 

socially appropriate ways when the mother is present during the task (Grolnick et al., 1998). 
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However, because the instances in which the mother was in the room, did not affect 

administration of the task, the cases in which this happened were kept in.  

 A final limitation of the present study is the lack of observing specific relationships 

between high intensity negative emotions and strategies that followed the emotion expressions in 

the following second. In the present study, both anger and sadness were combined to examine 

the relationship of the strategy that followed high intensity negative emotion expression. Because 

of the low frequency of emotion intensities higher than 1, the two negative emotions were 

combined for a more accurate style of analysis; however, future research should disentangle the 

two in order to observe how high intensity of anger or high intensity of anger plays into the 

strategy a child employs in a frustrating situation.  

 Despite the limitations of the present study, it is unique from any previous study that has 

examined the relationship between emotion expression and behavioral strategy employed in that 

the current study has examined these relationships on a second-by-second level. Most fascinating 

is that results were found on such a conservative measure between emotion and strategy. In a 

single second, significant results were found to verify relationships between mild intensities of 

anger and attempt to fix strategies and sadness emotion expression and distraction strategies. 

Presumably, if the lag time between emotion expression and strategy variable were increased 

anywhere as high as five seconds, much higher frequencies would verify relationships even 

further. Currently, no studies exist that suggest the most accurate amount of time between a 

child’s emotional expression and how much time elapses between it and the behavior that 

accounts for the two to be related. Because of this, the current study stayed conservative at one 

second. However, inferring from currently established literature, we can assume that the 

relationship can exist beyond one second. For example, in a classic study of calculating reaction 
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times to the presentation of emotional faces, 18-23 year old males show a reaction time of 

anywhere between 560-649 milliseconds (Roelfos, Minelli, Mars, van Peer, & Toni, 2009). 

Because children have slower reaction times in general than young adults, we can assume that a 

child’s behavioral reaction to their emotion expression extends much further beyond one second. 

Furthermore, the conservative lag time used to examine the relationship between anger and 

sadness could also account for why sadness had higher frequencies of no regulatory behavior or 

other regulatory strategy – much higher than the relationship of distraction. Future studies could 

use looser times between emotion expression and strategy to see a more realistic portrayal of the 

relationships between the two – somewhere around three to five seconds. 

Future research can take many directions from the present study. As mentioned earlier, 

one future direction can be to increase the lag times between emotions and behavioral strategy in 

order to retrieve an accurate image of the functional theory of emotions. Furthermore, this is a 

study that can be applied to more than just three-year-olds. Replicating this study for other ages 

is a logical next step from the research that has currently been set forth. Furthermore, comparing 

the ages longitudinally would provide insight on the developmental nature of the functions of 

emotions in young children. Because emotion regulation develops alongside the acquisition of 

other major developmental milestones, such as cognition, motivation, and sensory perception to 

name a few, it is logical that the functional aspect of emotion would be a developmental process, 

as well (Campos, Campos, & Barrett, 1989). There is such a developmental factor with emotion 

regulation as a whole that differences are even examined between 6 month, 12 month, and 18 

month olds in emotion regulation tasks, where different ages predicted more or less of specific 

behaviors at each age cohort (Mangelsdorf, Shapiro, & Marzolf, 1995). There is a true age effect 
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that exists with emotion regulation that cannot be ignored, thus an important direction for future 

research.  

Besides age comparisons, the current study also makes no effort to compare potential 

gender differences or situational differences. Though gender differences in pure emotion 

expression are not typically found in tasks in which the child is alone, especially at 36 months, 

gender differences in emotion expression have been found in other age groups for other tasks 

(Klein, 2010). Furthermore, gender effects have also been found in regards to strategies used in 

emotional situations with older children. Children in grades three through eight have 

demonstrated that in social problem scenarios, girls are more likely to seek social support or 

solve the problem on their own and boys are more likely to cope in an avoidant manner 

(Eschenbeck, Kohlmann, & Lohaus, 2007). Though this is a study tested on a much older 

population than the current study examines, gender differences do exist in children in terms of 

the regulation strategies they endorse, and thus can very likely exist at younger ages in the 

strategies they actually use. Though the literature on gender differences in emotion regulation do 

not provide definitive results (Cole, Dennis, Smith-Simon, & Cohen, 2009), the possibility that 

gender affects the relations studied in this thesis should be explored further in research.  

Two important implications arise from the findings of the present study in terms of the 

emotions and strategies observed. The first implication is the way in which we think about the 

emotion of anger. Anger is very typically discussed in the literature as a negative emotion and 

one that leads to externalizing problematic behaviors. Research has shed light on the role of 

regulation of the negative emotion of anger in that the simple expression of anger is not 

necessarily a disposition to externalizing problems, but when anger cannot be properly regulated, 

it may lead to an increase in these types of problems (Eisenberg et al., 2004). This study not only 
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demonstrates that low levels of regulated anger do not necessarily cause problematic behavior, 

but it also serves a functional purpose of helping the child pursue the goal. Logically, this type of 

behavior assumes non-problematic behavior. The present study then not only confirms the 

functionality of what we constantly classify as a negative emotion, but also helps to reaffirm the 

concept of low levels of anger that can be regulated (in this case, by a fix strategy) do not 

necessarily lead to a child’s development of externalizing problems.  

Another implication of the current study is that sadness does not seem to be as clearly 

identified in terms of strategy as anger. Both the present study and the Dennis et al. (2009) study 

failed to find clear relations between sadness and predicted behaviors. Although distraction was 

more likely to be preceded by sadness than anger, other behaviors were related to sadness. It may 

be more important to study the types of strategies that follow such an emotion expression, rather 

than the specific strategy. On the other hand, sadness which putatively involves goal 

relinquishment may under some circumstances be followed by inaction, although that was not 

the case in this anger-eliciting task.  That way, a more clearly defined relation can exist to assert 

a functional theory of emotion – for example, if the specific strategies all indicate relinquishing 

the goal, the theory is better verified than the current study allows for. Just as with anger, though, 

an important note about sadness is that – though sadness is frequently referred to as a negative 

emotion in the literature – it is able to produce useful behaviors in children during frustrating 

tasks, particularly ones in order to reduce their sadness.  

Overall, the present study has examined emotion regulatory strategies in young children 

in ways that have not been conducted before in the child development literature. The relations 

affirmed the functional theory of emotions discussed by Campos, Campos, & Barrett (1989) and 

this appeared to be due in part to the capacity to study the emotion-behavior sequences at a very 
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fine grained level of analysis.  Though this study does have its own set of limitations, the 

findings are still significant. Taking into consideration both the implications of such a study, as 

well as the directions for future research, the body of literature of emotion regulation in toddlers 

is an area of research that can only be expanded from this point. Furthermore, the present study 

changes the immediate connotations of negativity when considering the emotions of anger and 

sadness in that, while they are negative emotions, children have an ability to act on their 

emotions in functional, appropriate, and beneficial ways.  
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Table 1 

Descriptive Statistics of Anger and Sadness Expressions and Attempt-to-Fix and Distract 

Strategies in the Locked Box Task 

 M SD Range Sum Percent 

Attempt to Fix 0.56 0.496 0-1 9432 53.7% 

Distraction 0.14 0.35 0-1 2405 13.7% 

Sad 0.13 0.498 0-3 2086 7.0% 

Anger 0.05 0.249 0-3 877 4.6% 

No Emotion 0.86 0.345 0-1 13978 79.6% 

No Strategy 0.05 0.216 0-1 824 4.7% 

Other Strategy 0.26 0.436 0-1 4295 24.5% 

      

Mild Anger -> Fix 0.64 0.479 0-1 445 2.5% 

Mild Anger -> Distract 0.09 0.286 0-1 62 0.4% 

Mild Sad -> Fix 0.38 0.485 0-1 220 1.3% 

Mild Sad -> Distract 0.16 0.369 0-1 95 0.5% 
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 Table 2 

Crosstabulation between Regulatory Behavior and Sadness or Anger in One Second Lag 

(Intensity = 1) 

  Emotion  

Regulatory Behavior No Anger or Sad Anger Sad Anger or Sad > 1 

No Behavior     

Actual Count 487 37 59 147 

Expected Count 646.4 28.3 26.9 28.4 

Fix     

Actual Count 8398 406 212 107 

Expected Count 8078.8 353.4 336.3 354.5 

Distract     

Actual Count 1935 48 96 92 

Expected Count 1922.5 84.1 80 84.4 

Other Behavior     

Actual Count 3377 130 224 277 

Expected Count 3549.3 155.3 147.6 155.8 

  X2 df p 

  981.266 9 .000 
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Figure Caption 

Figure 1. Frequencies of strategies occurring one second after emotion expression against 

frequencies expected by chance, no emotion expression.  

Figure 2. Frequencies of strategies occurring one second after emotion expression against 

frequencies expected by chance, mild anger expression. 

Figure 3. Frequencies of strategies occurring one second after emotion expression against 

frequencies expected by chance, mild sadness expression. 

Figure 4. Frequencies of strategies occurring one second after emotion expression against 

frequencies expected by chance, high intensity negative emotion expression.  
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