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Abstract 

 

The present study examined the relative impact of differentially valenced affective 

pictures on the performance of a cognitive task in young children, ages 5-9 years (N=24). 

Stimuli consisted of a set of 90 positive, neutral, and negatively valenced pictures (30 in 

each category) taken from the International Affective Pictures System, and a pair of 

simple tones. Participants were required to indicate whether a tone heard was high or low 

within a four-second window, while viewing the affective pictures. Simple reaction times 

(RT’s) were recorded and compared by valence to investigate the relative “interference” 

of the emotional stimuli on task performance. Results indicated that both negative and 

positive pictures yielded slower RT’s when compared to neutral pictures. This effect was 

largest for 5-year olds, only modest in 7-year olds, and was minimally active in 9-year 

olds. These findings demonstrate a positive developmental progression in the capacity for 

emotion regulation in young children—and/or an increasingly fortified ability to direct 

attentional resources—at the intersection of emotion and cognition.  
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Introduction 

 Emotion regulation is perhaps one of the most ill-defined concepts in 

psychology, and yet it is also one of the most central to the human experience. The cause 

for such variable definition among scholars may be at least in part due to the fact that the 

construct of emotion regulation draws heavily upon all three of the basic “mental 

activities” or “faculties of the mind” (Hilgard, 1980, p. 1). These include: cognition, 

affection, and conation. The synthesis of these three activities, referred to in more modern 

terms as “appraisal and action readiness”, constitutes an instance of regulation to its 

fullest extent (Cole, Marin, & Dennis 2004, p. 319). There is no cognition, nor action, 

without emotion, and vice versa; therefore, the investigation of emotion regulation must 

be one of psychology’s most challenging and important endeavors.  

 There has been a steadily growing interest in recent years—especially in 

developmental psychology—surrounding the topic of emotion regulation (ER). The 

subject has received the attention of diverse disciplines within developmental science—

including cognitive, social and neuroscience psychologists—even becoming the singular 

topic of several recently published books (e.g. Bradly, 2000; Calkins & Bell, 2010; 

Eisenberg & Fabes, 1992; Fox, 1994; Garber & Dodge, 1991; Schore, 1994) and special 

sections of journals (e.g. Stifter, 2002). Despite this, research to date has failed to provide 

any unified definition of emotion regulation, let alone emotion itself.  

 Emotion regulation remains a theoretical construct rather than a quantifiable 

part of cognition, in part due to the fact that there exists no “gold standard” of 

measurement for it. While there are many measures that are used within the context of an 

investigation of emotion regulation (e.g. Disappointing Gift, Delay of Gratification, Less 



2 

is More, etc.)—which I describe in more detail later on—none are universally accepted as 

a clean and accurate measure of the construct itself. Instead, existing measures variously 

measure such things as Effortful Control (Delay of Gratification) or aspects of “hot EF” 

(Less is More)—or in the case of Disappointing Gift, yielding only qualitative and 

subjective scores, rather than readily meaningful and/or quantifiable ones. The creation of 

a task that can be used across many contexts and that yields a specific and simple score 

for ER, all on its own, is of pertinent interest to psychology—and developmental 

psychology in particular.  

 One of the most crucial and consuming tasks of early childhood is the 

development of self-regulation, of which ER is a major component. By the age of entry to 

public school, children are expected for the first time to be able to sit still and receive 

instruction. It is also during this time that children’s social groups become increasingly 

complex, as does the content of their social interactions. Children may begin to 

participate in groups such as sports teams or to learn a musical instrument. All of these 

things require of them a much more advanced ability to manage their physical and mental 

behavior, both of which are highly subject to children’s fleeting and changing emotions. 

It is for this reason that the present study investigates children of 5, 7, and 9 years of age. 

If children are increasingly able to participate in tasks that require greater emotion 

regulation, then this developmental progression should be captured by an accurate 

measure of ER.  

 The experimental measure of ER that this paper investigates utilizes 

simultaneous presentation of affective pictures (positive, neutral, and negative valences) 

and a simple cognitive task, comparing children’s reaction times on the task both within 
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and across age groups. It is hypothesized that the anecdotal developmental changes in ER 

found across these age groups should be reflected in children’s reaction times (RT). 

Specifically, five-year-olds should produce the slowest and the most variable RT, with 

seven- and then nine-year olds following. But before turning to the investigation at hand, 

it would be pertinent to introduce a clear and concise definition of emotion regulation, as 

well as the controversy surrounding it, which I provide with a review of the literature.  

Background 

 An extensive review of the relevant literature on ER by Cole and colleagues 

(2004) serves as the basis for my review of emotion regulation. Their investigation of the 

construct found such diverse, and sometimes even contradictory, treatments of the 

topic—it being described variously as a trait, a psychological state, or as simply 

synonymous with emotion itself—that they propose a total reinvestigation of the 

construct, from the bottom up. The authors suggest, first, a working definition, which I 

have adopted for the purposes of this paper, and which has guided the interpretation of 

the present research.  

Definitions 

 Before turning to the broader construct of emotion regulation itself, we must 

first settle upon what, exactly, emotion is. Citing commonalities amongst the foremost 

developmental researchers on the topic (e.g. Barret & Campos, 1987; Frijda, 1986; Izard, 

1977; Lazarus, 1991; Sroufe, 1996; Tomkins, 1962, 1991), Cole’s (2004) definition of 

emotion centers upon its evolutionary utility in developing a greater appreciation for, and 

evaluation of experience (i.e. developing consciousness). Emotion, then, is not separate 

from, nor the enemy of cognition, but is instead that which awakens it. With affection, 
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goes cognition, and subsequently conation is produced, and thereby action occurs. In this 

way, emotions are “the tools by which we appraise experience and prepare to act on 

situations.” (Cole et al., 2004).  

 Emotion, rather than being a thing that can be identified and isolated temporally, 

is a constantly active, underlying process of our consciousness (cf. Izard, 1977; Walden 

& Smith, 1977). The identification of “an emotion” signifies the becoming-aware of that 

process, once it has reached a level that permits or demands our attention. However, the 

challenge with this definition, some have argued (e.g. Stansbury & Gunnar, 1994; 

Campos et al., 1994, Izard & Ackerman, 2000), is that it would appear that emotions, 

themselves, are inherently regulatory, and if that is true then the construct of emotion 

regulation itself would seem superfluous in addition. This argument brings us to a 

crossroads whereby a stance must be taken as to where in the hierarchy of emotional 

terminology “regulation” fits. It is Cole’s (2004) opinion that ER fits just below the 

construct of emotion, such that an instance of regulation subdivides the ongoing 

emotional process—which is part of (un)consciousness—into smaller, more readily 

discernable activities of the mind. 

 Emotion regulation, according to Cole, “refers to changes associated with 

activated emotions….denoting two types of regulatory phenomena: emotion as regulating 

and emotion as regulated.” (Cole et al., 2004, p. 320). Using this definition, Cole suggests 

that researchers studying ER must (a) distinguish elements of appraising and readying to 

act, as well as (b) infer that specific emotion/s have been activated, and then (c) 

independently infer regulatory processes.  
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 That which distinguishes ER from the ongoing process of “emotion”, Cole 

argues, is that the same emotion can produce different results depending upon individual 

differences in regulatory capacity (Cole et al., 2004). Two distinct regulatory processes 

are proposed by Cole (ibid.) In one respect, emotions can be regulating in that they can 

change, qualitatively, the cognition or behavior of one or another person; in another, 

emotions can be regulated in that the valence, intensity, or duration of an emotion can be 

altered either through actions that occur within the individual (e.g. self-soothing, 

rumination), or between individuals (e.g. emotional communication or exchange).  

 Using the above framework for the investigation of emotion regulation, the 

present study intends to discover age-related differences in emotion regulation, as well as 

individual differences, in children drawn from a normative sample. Before turning to the 

study at hand, however, the practical importance of such research—aside from scholarly 

interest on the topic—merits discussion, as does a review of the methodology of prior 

research of the same intent.  

Practical Significance 

 The development of emotion regulation in young children is one of the most 

salient of developmental tasks. Anyone who has interacted with children before knows 

well the characteristic buoyancy of affect with which children carry themselves, and also 

the incomparably intense, negative emotions that they easily devolve into in response to 

any number of positive or negative stimuli. This tendency reflects not only a limited 

capacity to regulate, but also an enhanced ability to be regulated by, emotions—that is, 

children are seemingly affected by their emotions much moreso than are adults, and are 

also less able to resolve them in any appropriate fashion. This is not to say that this 
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characteristic is always a liability for children; it may well be an asset to be able to 

become entirely enthralled with pouring sand out of a bucket over and over again. In fact, 

children who are uncharacteristically stoic (or regulated, as it may be) are at risk for 

developing psychopathology (Cole, Michel, & Teti, 1994; Thompson & Calkins, 1996). 

It is then a sort of balance that children must achieve for optimal functioning in the 

educational and social environments. Even with the imperfect methodology currently 

available for the assessment of emotion regulation in children, research to date has found 

convincing evidence to confirm the foundational value that emotion regulation plays in 

children’s early success. I reflect upon some of this data below 

 School Readiness 

 The importance of having sufficient regulatory abilities is crucial to early 

academic success and the transition school (Morrison, Ponitz, & McClelland, 2010). As 

early as entrance to preschool, children begin facing ever-increasing demands to regulate 

their behavior, in order to receive instruction, and to socialize appropriately with other 

children. Failure to meet this challenge (to self-regulate) has been linked to higher rates 

of expulsion, particularly during the preschool years (Gilliam & Sahar, 2006). However, 

the meaning of regulation here is two-fold: the ability to regulate emotions is important, 

but the ability to be regulated by emotions (or to be “in-touch” with them) is also crucial. 

For example, research by Belsky, Friedman, & Hsieh (2001) on toddler’s emotion 

regulation abilities found that those toddlers who were high in negative emotionality were 

also identified as having greater readiness for school, as indicated by their knowledge of 

colors, letters, counting, shapes, and comparative abilities—but, this was only true when 

they also scored highly on measures of attention (which is likely mediated by ER). 
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Emotion regulation and emotionality continue to be important in kindergarten, where 

teachers’ ratings of children’s emotion regulation abilities predict first-grade teachers’ 

ratings of attention, which subsequently predicted first-grade academic achievement 

(Trentacosta & Izard, 2007).  

 If the above-mentioned correlations are not enough to convincingly argue for 

the significance of emotion regulation in academic achievement, the fact that between 25-

50% of children are rated by kindergarten teachers as un-ready for school as indicated by 

poor self-regulation, should be (Rimm-Kaufman, Panta, & Cox, 2001). It is precisely 

during this first year of primary schooling that children are, for the first time, expected to 

sit still, resolve peer conflicts, and switch from relatively active, exciting tasks, to 

arguably less-exciting (and for that reason no less emotion-provoking) tasks, in a fluid 

and sequenced manner. Blair (2002) goes so far as to argue that the task of early 

adjustment to school as a whole, and success on that task, can be best explained in terms 

of an emotional-cognitive balancing act. When this balance is disrupted (e.g. emotion 

regulation is too active or not active enough) it may be evidence of developing 

psychopathology (Cichetti, Ackerman, & Izard, 1995).  

 Psychopathology 

 The construct of emotion regulation plays a significant role in many 

psychopathologies. It has been implicated in ADHD, with effortful control deficits 

explaining a sizeable portion of the variance in inattention and hyperactivity behaviors 

and reactive control and negative emotionality uniquely contributing to hyperactivity and 

impulsivity behaviors (Nigg, Martel, Nikolas, & Casey, 2010). Emotion regulation 

deficits also display a unique pattern in children with anxiety and/or depression.  
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 A study by Ladoucer and colleagues (2006) demonstrated that children ages 8 

to 16 years that have anxiety and/or depression display differential behavior on a an 

emotional version of the Go/NoGo task that uses neutral/happy/sad/angry faces. 

Specifically, children with depression responded significantly faster to sad face stimuli, 

whereas children with anxiety had significantly slower reactions to neutral face stimuli.  

 Taken together, these data suggest that in addition to being predictive of 

academic achievement, emotion regulation also has a utility for predicting developing 

psychopathology. What must be achieved, first, however, is a valid and reliable—as well 

as an easy-to-use—measure of ER. As of yet, such a method does not exist. Before 

presenting the current study, I will briefly review several of the most commonly used 

methods of ER measurement in children. 

Metrics 

 There are a multitude of different methodologies for the assessment of ER and 

its related components. Again, none of these are thought to specifically measure ER. 

Instead, many of them aim at effortful control—that is, the ability to “inhibit a dominant 

response to perform a subdominant response.” (Rothbart, 1998, p. 137)—while others 

rely on various forms of mood induction—often presenting the child with a difficult task 

or exposing them to some other stressor—and still others examine “hot EF” (Executive 

Function in a motivationally significant context).  I will briefly review some of these 

methods, ending with an explanation of a recently developed adult methodology, which 

served as the model for the current research paradigm. 

 Arguably the most famous and widely practiced measure of ER—or more 

specifically, effortful control—is Mischel’s Marshmallow Task (Mischel, Ebbesen, & 
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Zeiss, 1972). In this task a child is presented with a marshmallow, told that if they wait to 

eat it they will receive an additional one, and then are left alone to wait. The dependent 

variable here is waiting time, with qualitative measures being taken, for instance, of 

strategies and attempts at regulation.  

 Another well-known task is the Disappointing Gift Task (Saarni, 1984). In this 

task, children are asked what toy they like most, and are then given the least favored one 

(usually a broken toy or an age-inappropriate toy) by another researcher. The dependent 

variable here is the child’s response. 

 Finally, some other tasks attempt to integrate cognition and emotion, such as 

the Children’s Gambling Task (Kerr & Zelazo, 2004) and the Less-is-More Task 

(Carlson et al., 2005). In the Children’s Gambling Task, participants must choose 

amongst two piles of cards. One pile contains larger rewards, but also larger and more 

frequent losses, while another pile contains fewer rewards, but also far fewer losses. The 

objective for the child is to choose the less risky pile, despite the enticing (emotional) 

large-reward set. In the Less-is-More task, children are presented with one large, and one 

small pile of candy, and are told to point to the smaller pile in order to obtain the larger 

pile. Each of these tasks contains within it the inherent emotional motivator of larger and 

exciting rewards, paired with information that—if cognitively processed—a subdominant 

response could lead to better or more consistent reward.  

 Each of the above methods has been found to be correlated with emotion 

regulation as measured via observation or parent report (for a review see Calkins & Bell, 

2010). They have also been found to be powerful predictors of later adjustment 

(especially Mischel’s Marshmallow Task, Shoda, Mischel, & Peake, 1990). What is 
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lacking in each of these methodologies, however, is that they are characteristically 

laboratory-based experiments—that is, they are not practical to perform in other contexts, 

such as schools, clinics, etc. Furthermore, these measures all trend toward measuring the 

construct of effortful control—which is a component of regulation, but is more narrowly 

defined than is the broader construct of emotion regulation. The present study explores a 

methodology that aims to measure emotion regulation more broadly defined, and which 

could be a more practical means of assessing ER in children, outside of the laboratory 

setting. The methodology is based upon a recently developed task that was used with 

adults. I will briefly describe that study, and then introduce our own experimental method.  

 An Adult Method 

 The research design described in this paper is modeled off of research 

conducted by Buodo, Sarlo, and Puomba (2002). In their study, participants (N=98, Mean 

age=23 years), were required to indicate whether a tone heard was of a high or low pitch, 

while viewing affective pictures of either a neutral, positive, or negative valence. They 

found that participants had significantly (p>.0001) slower reaction times to positively and 

negatively valenced stimuli (specifically blood/gore and erotica) as compared with 

neutrally valenced pictures. This study design has been replicated successfully with 

adults in a mindfulness intervention study (Ortner, Kilner, & Zelazo, 2007).  

Method 

Participants  

 The present study tested 5-, 7-, and 9-year-old children (N=24; 8 per group; 

Mean age for 5yo=5.3 years, 4 female; for 7yo, M=7.5, 4 female; for 9yo, M=9.4, 4 

female). Participants were drawn from a pool maintained by the Institute of Child 
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Development. All of the children presented as having normal psychology, and none of 

the parents reported psychological disorders for their child. The ethnic composition of the 

sample was 92% Caucasian, with one Asian and one Black/Hispanic participant. In terms 

of socioeconomic status, children came from predominantly middle-class households 

(~72%), as indicated by parent’s academic achievement and reported profession.  

Stimuli 

 Stimuli consisted of the same two pure tones—one high and one low—as were 

used in the Ortner et al. (2007) study—which used the adult version of the task. A set of 

90, full-screen, affective images was selected (30 of each emotional valence: neutral, 

negative, and positive). The full set of these images can be found at the back of this 

report.  

 Eighty-seven of these images were adapted from a previous study (Hajcak & 

Dennis, 2009). These images were selected because they were found to be effective 

(producing differential brain responses) and age-appropriate. In that study, 5-9 year-old 

children’s EEG responses to affective pictures were examined. The authors found 

significantly different EEG responses to positively and negatively valenced pictures, as 

compared with neutral ones. The images from this study came from the International 

Affective Pictures System (IAPS), which is a bank of affective pictures that is maintained 

by the NIMH Center for the Study of Emotion and Attention (Lang, Bradley, & Cuthbert, 

2008). Currently, the IAPS only maintains a picture set for adults. Therefore, it was very 

fortunate to have the research of Hajcak & Dennis (2009) to confirm their utility and 

appropriateness for use with children.  
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 Three of the images used in the experiment measure came from a previous 

study in our lab that also investigated emotion regulation in children (Kessek, 2010). 

Additionally, three images were used for the practice phase of the experiment, one of 

which came from IAPS and two of which were selected by the researcher, and are 

available in the public domain. Below are sample images for each valence. The full can 

be found at the back of this report. 

 

Figure 1: Sample images (from left: neutral, negative, positive) 

Procedure 

 Children and their parents were invited to come to the lab for a forty-five 

minute appointment. The majority of these appointments occurred sometime just after 

breakfast or just after lunch, with a few being conducted just before dinnertime. After 

obtaining consent from the parent (and assent from the child if he/she was 7 or 9 years 

old), the parent departed to a nearby waiting room to complete the questionnaires, and the 

child remained with the experimenter to take the test.  

 The current author conducted all of the sessions. An on-screen script was read 

for instructional purposes, with a standardized off-screen script read to the children for 

special instruction purposes. Children were first provided with a description of the game 

they would playing. Next, children were told that they would be asked to look at several 

(3) pictures, and asked to report what they saw in each picture, and how each picture 

made them feel. The rationale for this portion of the task was that children would “warm 
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up”, or be primed to think about the emotional content of the images. Previous attempts 

at this task had indicated that children sometimes did not attend to the emotional content 

of the pictures. For instance, in one case, a 5-year-old girl was shown a picture of a child 

who was crying and who was wearing a bandage on her forehead, and responded, “I like 

the bow in her hair!” Clearly, this child was not attending to the emotional content of the 

picture. As the emotional content of the pictures is experimental variable of interest, this 

problem had to be avoided as best as possible, and a priming phase was thought to 

achieve this.  

 After children completed the emotional priming phase, they were introduced to 

the two tones and then completed the practice phase. The practice phase consisted of 

three sets of the paired stimuli (picture and tone). The practice phase followed the same 

protocol as the main task: The images were presented on-screen for 4000ms, after which 

time one of the two pure tones would sound for a duration of 500ms—the image 

remaining on the screen. The child was instructed to answer as fast as possible by 

pressing the left arrow-key if the tone heard was low, and the right arrow-key if the tone 

was high, while keeping their eyes on the picture the whole time. There was a 4000ms 

window within which to respond (until next picture onset), including a 1000ms pause 

(fixation cross-hair) between stimuli.   

 The main task consisted of two blocks, each containing 45 trials of the paired 

stimuli (i.e. 45 unique affective pictures per block). Reaction times were recorded for 

each response and served as the dependent measure. The rational for splitting the test into 

two blocks was that children would find it difficult to sit for longer than five minutes at a 

time (each block being roughly six minutes in duration). The intermission between blocks 
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allowed for a bathroom break or a drink of water, and did not exceed two minutes. Most 

children preferred and did move directly to the next block. After the task was completed, 

children were rewarded with a small toy and a lab t-shirt, the demographics form and 

CBQ were collected from the parents, and the session concluded.  

 It was predicted that five-year-olds would exhibit the greatest interference 

(slowest reaction times for affective, as opposed to neutral, pictures), followed by seven-

year-olds, and finally nine-year-olds. The rationale for such a prediction is based upon 

child exposure to emotional situations, as well as child expectations. As was discussed, 

children in kindergarten struggle to regulate, as reported by teachers. By 2
nd

 grade, and 

certainly by 4
th

, children are expected to be able to regulate themselves so as to receive 

more formal instruction. If children are expected to have varying degrees of regulatory 

abilities by age, then this should be reflected in their performance on the emotional 

interference task.   

Results 

 Children’s scores on the task were aggregated by group and compared using a 

mixed model, repeated measures, analysis of variance (ANOVA) to determine if reaction 

times (RT) were significantly impacted as a function of: (a) picture valence (the within-

subjects factor) and (b) age (between-subjects). Since participants were tested in two 

blocks, block served as an additional between-subjects factor. The final design was a 

3x3x2 factorial design; valence containing three levels (neutral, negative, and positive), 

age containing three levels (5, 7, and 9 years), and block containing two levels (either 1 

or 2). The affective stimuli (negative and positive) caused interference as expected. 

Participant scores are depicted in Table 1 below, both in absolute and proportional terms.  
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Table 1 

Mean Median RT Scores and Proportional Difference Scores by Age and by Block 

 

 

Times 

in ms 

Neutral 

B1 

 

Negative 

B1 

Positive 

B1 

Neutral 

B2 

Negative 

B2 

Positive 

B2 

Proportion 

Difference  

B1 Neg. 

 

Proportion 

Difference 

B1 Pos. 

Proportion 

Difference 

B2 Neg. 

Proportion 

Difference 

B2 Pos. 

5 Year 

Old 

1195.5 1318.6 1349.0 1165.9 1242.3 1167.6 .158 .103 .079 -.001 

7 Year 

Old 

859.6 854.3 912.6 857.9 943.9 952.8 -.009 .042 .102 .100 

9 Year 

Old 

724.2 732.9 763.1 812.8 841.9 796.1 .011 .040 .051 -.009 

Note: “Proportion Difference” refers to the value obtained by subtracting the neutral score from the affective score and dividing that sum by the negative 

score, which yields a percentage change over the mean median neutral valence condition.   

 A main effect of valence was found and was significant (F(2,42) = 3.569, p<.05, 

partial 
2
 = .15). A pairwise comparison revealed that this effect was most prominent for 

the negative valence, as compared with neutral (p = .08). The difference between 

affective and neutral stimuli, expressed in terms of RT, was +76-+153ms for 5-year-olds, 

+53-+94ms for 7-year olds, and only +9-+38ms for 9-year-olds. When these differentials 

were translated into proportional difference scores (                           ) and 

compared between groups, an age by valence interaction proved very nearly significant 

(F(2,21) = 3.278, p = .058, 
2
 = .238) with a linear trend. These findings are displayed 

graphically, below. 
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Figure 1: Reaction times by age group and by block. Five-year-olds and seven-year-olds display the greatest interference effect while nine-year-olds 

demonstrate very little interference from the affective stimuli.  
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Figure 2: Mean median reaction time differential (compared with neutral) for both positive and negative valences, as a function of age. As can be seen, 

the interference for five-year-olds was much more potent than it was for seven- or nine-year-olds, each of whom scored similarly.  

 

Figure 3: Mean median reaction time differential (compared with neutral) for both positive and negative valences, as a function of age. Standard error is 

displayed by the error bars. As can be seen, five-year-olds were much more variable in their performance.    
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Figure 2: Mean median reaction time differential (compared with neutral) for both positive and negative valences, as a function of age (block two). As 

can be seen, performance across groups was less readily interpretable for block two.  

 

Figure 5: Mean median reaction time differential (compared with neutral) for both positive and negative valences, as a function of age (block two). 
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Discussion 

 Results largely confirmed the hypothesis. Five-year-olds were found to be the 

most interfered with by the affective stimuli, as indicated by significantly slower RT’s on 

the cognitive task during affective, as compared with neutral picture presentation. Seven- 

and nine-year-olds, however, performed comparably, suffering very little interference. 

An additional finding worth noting is that the performance of five-year-olds—in response 

to the affective pictures—was also much more variable, perhaps indicating that ER 

abilities are also more variable among this age group.  

 On the whole, a developmental picture emerged whereby younger children 

were less able to withstand the emotional interference produced by the affective pictures, 

and were thereby less agile in their performance on the cognitive task. There are several 

ways to interpret the overall effect of emotional interference. To explore this, I will return 

to Cole’s (2004) dual notion of ER: that is, emotion conceived of as both regulating and 

as regulated.  

Classification of ER Phenomena 

 To determine in what respect emotion regulation processes were observed in 

this task it must first be considered to what extent (a) an emotional state was activated 

and (b) a regulatory process followed, independent of the emotion itself.  

 Emotion as Regulating 

 The emotional interference task (EIT) benefits from the use of emotional 

stimuli that have an explicit affective valence. Beyond the broader notion of an affective 

image as either negatively or positively valenced, we can further subdivide these valences 

by even more specific emotional terminology. For instance, within the negatively 
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valenced category, there were images of aversion, fear, and sadness; within the positively 

valenced category, there were images of happiness, desire, and excitement. Therefore, for 

each picture presentation, we can infer a specific target emotion, aside from negativity 

and positivity. Unlike previous measures of emotion regulation, EIT can infer with 

greater certainty that a particular emotion has been induced. Additionally, aside from the 

inherent value of the pictures, observations of children’s reactions (both verbal and 

nonverbal) during picture viewing added to the strength of inference about the target 

emotions induced. This has value in that the change in behavior produced by particular 

emotions (emotion as regulating) often varies as a function of the specific emotion that is 

induced. 

 Not all negative emotions inhibit performance, and not all positive emotions 

facilitate performance (c.f. Cole, 2004). To conceive of emotions in that way would be a 

fatal misstep for the investigator studying ER. While emotions may well be thought of as 

“the enemy to rationality”, and therefore the enemy of cognition in many instances, this is 

not always the case.  

 Induction of positive emotions has been found in a number of studies to 

increase performance on a variety of cognitive tasks (Isen, 1999). Likewise, negative 

emotions do not always impede performance. Specifically, stimuli that produce fear 

(negative emotions), activate the avoidance response, and tend to decrease reaction times, 

while images of general aversion or disgust tend to increase reaction times. Likewise, 

positive emotions do not always facilitate performance. Stimuli that produce sexual 

arousal, or general excitement (positive emotions), tend to increase reaction times (Buodo 

et al., 2002). These sorts of findings on emotion activation and cognitive performance 
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have been linked to particular patterns of brain activation in the prefrontal cortex, 

reflecting characteristic approach/avoidance behaviors (Gray, Braver, & Raichle, 2002), 

as well as specific types of cognitive advantage or disadvantage, depending on the type of 

task (specifically, whether it is verbal or nonverbal).  

 The utility of this research for analysis of the EIT is that it provides us with a 

certain set of expectations for normative performance on the task. When children receive 

negative input that is aversive, but not fear-inducing, we would expect reaction times to 

increase. Negative images that are fear-inducing, on the other hand, would be expected to 

decrease reaction times, and this effect should vary with age and possibly also with 

psychopathology (specifically, anxiety and depression, c.f. Ladoucer et al., 2006). 

Additionally, positive emotional images may impede performance initially if they are 

very distracting, but could also produce a latent effect of positive mood induction, 

thereby facilitating performance. This effect should also vary by age and perhaps 

psychopathology as well (specifically, ADHD, c.f. Nigg et al., 2010). 

 That sort of fine-grained, picture-by-picture analysis within participants was not 

possible for the current report, but will be carried out in later analyses. What can be 

reported here, however, is that the negative images that produced the longest RT’s were 

generally aversive (e.g. a dying man), but not fear-inducing, while the fear-inducing 

negative images (e.g. a rat) yielded faster reaction times (within the negative condition). 

Likewise, the positive images that yielded the slowest RT’s were images of excitement 

and arousal (e.g. images of Disneyworld or candy), while the positive images yielding 

faster reaction times tended to be of less-exciting, calming or happy content (e.g. images 

of family and love, again within the positive condition).These findings are consistent with 
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those found by Buodo et al. (2002) with adults. This, along with the study design itself, 

provides strong support for the task’s activation of specific emotions during picture-

viewing. It can be said, therefore, that the phenomenon of ER and the notion of emotion 

as regulating was successfully produced.   

 Emotion as Regulated 

 The more difficult component to infer in any instance of ER is the specific 

regulatory processes that followed—or whether ER as regulated can be said to have 

occurred. In the case of the EIT, what is being measured—beyond simple reaction 

times—is the allocation of attentional resources between picture-viewing and the 

cognitive task.  

 As participants are instructed to answer as quickly as they can to the auditory 

stimulus—and they appear to be actively pursuing this goal during the task—the picture 

presentations in-between response opportunities should be viewed by the participant as 

secondary and impertinent content. This mindset can in large part be confirmed as being 

that of the child participants: behaviors such as looking away from the images (which 

was promptly discouraged by the experimenter), leaning in with their ears, and 

exclaiming such things as “I got distracted!” were frequent. The regulatory process, then, 

that might be said to be occurring, is that of managing attention toward the auditory 

modality and the rules associated with the task, while managing it away from the visual 

modality and cognitive processing of the image content. Apart from this interpretation, 

one might argue that if the affective images can be said to be equally engaging, what 

varies is the degree to which the emotion they induce interferes with the allocation of 

attentional resources, above and beyond their engagement value.  
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 To be clear, what I am arguing for, here, is that what is producing slower RT’s 

on the whole is not only the dominant response to attend to emotional stimuli over the 

subdominant response to attend to a less-arousing cognitive task (as per Rothbart’s 

(1988) notion of Effortful Control). If this were the case, then the EIT could not be said 

to be much different than other tasks that measure Effortful Control. Instead, what the 

EIT proposes to capture is the differential reception and maintenance of emotional states 

within and across individuals. What this suggests is two possible regulatory processes, 

occurring independently from—but also acting upon—the activated emotion.  

 The participant performing the EIT has two options for regulatory action with 

respect to the affective potential of the emotional stimuli. One is to maintain a neutral 

orientation as best as possible, with respect to the various interfering and affective effects 

of the emotional pictures. This is akin to resisting or extinguishing emotions. The other 

option—which may or may not be practiced in concert with the first—is to receive the 

emotion and “feel” it, without having this impact the performance of the task (i.e. disrupt 

the ongoing process of attentional vigilance). This second option suggests either notions 

of reappraisal (c.f. Kessek, 2010) or an independently developed and active stream of 

consciousness, which is devoted to emotional processing, and which conflicts more or 

less with separate, more concrete-cognitive streams. Since the former is not typically 

developed outside of explicit learning, I would suggest that it is the second that is more 

likely to be occurring within children, and which may account for the developmental 

picture demonstrated by differential performance on the EIT across age groups. By this 

account, it could be said that ER is being observed, both as it pertains to emotion as 

regulating (an activated emotion changing behavior) and as regulated (the degree of 
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change being moderated by reception and maintenance of that emotion). Of course, this is 

the more qualitatively “rich” of interpretations, and further investigation will be needed 

to confirm such a hypothesis.  

 Whatever the specific ER processes are that are occurring within the EIT, it can 

be demonstrated with a sufficient degree of clarity that younger children—specifically 

five-year-olds—have a lesser ability to perform cognitively within an emotional context, 

and that this ability develops over time. Additionally, it would appear that children at the 

age of five years are at a developmental crossroads with respect to this ability—their 

performance varying from very poor, to comparable with that of seven-year-olds. What 

this calls for is both a refinement of the task and further testing, in addition to suggesting 

particular utilities that the EIT might have if it can be proven to be effective with larger 

samples.  

Utility of the Task and Future Directions 

 As the present discussion suggests, this task may have a particular utility with 

five-year-old children, as indicated by the larger variation in their performance on the 

task. This is not surprising, as the age of five is a major transitional age for the 

development of emotion regulation. The transition to primary school—from either 

daycare or preschool—demands greater ER abilities from children in order for them to 

succeed. Indeed, Blair (2002) suggests that by the age of six years, children are expected 

to have fully developed the foundational ability to regulate emotionally within the school 

context.  Children who have not developed this ability are at risk for negative outcomes 

(Rimm-Kaufman et al., 2001). If these children can be identified early with a measure of 
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ER, they might benefit from intervention. In the most severe cases, psychopathology may 

be indicated, and they would also benefit from early ID and access to therapy.  

 Before this task can be of optimal use some refinements of the task and 

reproduction of results with a larger sample size will be needed. First of all, as can be 

seen in the graphs of the RT’s obtained in block two, performance began to vary in an 

illogical fashion. This may be due to child fatigue. Many children were hesitant to 

complete the second block of the task, and some appeared to perform apathetically at this 

point. This is especially concerning, considering that six of the ten most interfering 

images were contained in trial two. Future editions of this task might consolidate the 

number of images so as to fit into one block, excluding those images that were not 

effective, and utilizing only the most interfering ones. Finally, because younger 

participants demonstrated the greatest variability in task performance, and because this 

age has been implicated as a sort of sensitive period for ER, the EIT might yield better 

results when implemented within a more narrow age range, such as the age range 4 to 6 

years.  

Conclusion 

 The Emotional Interference Task (EIT) successfully demonstrated activation of 

emotion regulation capacities in children, as well as a developmental progression of this 

ability, across the ages 5-9 years. Further testing, refinement, and replication will be 

necessary, but results indicate that the EIT has the utility of more precisely and accurately 

measuring the construct of emotion regulation than other available measures currently are 

capable of.  
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