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Abstract
It has been well documented that, on average, children from low-income families have lower academic achievement than their more well-off peers (Buckner et al. 2009 Duncan, Brooks-Gunn, Yeung, & Smith, 1998; Burney, & Beilke, 2008; Evans 2004; Webster-Stratton et al. 2008). Research into the income achievement gap has primarily focused on the adverse effects of poverty on cognitive processes, however, it seems plausible that deficits in self-regulation abilities may also play an important role in achievement differences between high and low-income children. The present study examines both distractibility and emotional regulation in 12 and 24 month olds. It is hypothesized that children from lower-income households will be less able to regulate their emotions and be more easily distracted. The results are expected to contribute new findings to the early development of achievement differences in children from different economic backgrounds. 


























                             Effects of Economic Status on Self-Regulation in Infants

It has been well documented that, on average, children from low-income families have lower academic achievement than their more well off peers (Buckner et al. 2009 Duncan, Brooks-Gunn, Yeung, & Smith, 1998; Burney, & Beilke, 2008; Evans 2004; Webster-Stratton et al. 2008). Children living in poverty are less likely to be enrolled in rigorous academic coursework and are less likely to matriculate and graduate from college than children above the poverty line (Burney & Beilke, 2008). In addition, chronic poverty has been found to be more detrimental to child development than transient poverty, and experiencing poverty during the first five years of life has greater adverse effects on development than later exposure (Buckner et al. 2009 Duncan, Brooks-Gunn, Yeung, & Smith, 1998; Burney, & Beilke, 2008; Evans 2004; Webster-Stratton et al. 2008). Disturbingly, the achievement gap is evident as early as kindergarten and thereafter continues to widen, since academic achievement has been found to remain relatively stable after the first grade (Graziano et al., 2007). 

Research on the income-achievement gap has often focused on the adverse effects of poverty on cognitive processes such as memory and problem solving. For example, allostaic load, which is the physiological cost of chronic exposure to stress, has been associated with long-term childhood poverty, and has an inverse relationship with working memory in adults (Evans & Schamberg, 2009). In addition, parental behaviors and child investment among low-income families are thought to play a large role in explaining the cognitive deficits that are seen among children living in poverty. Parents of low-income families have been found to speak to their children less and to use less complex speech than parents from wealthier families (Evans & Rosenbaum 2008). Parental speech is important for the development of children’s language skills, however, the low speech pattern exhibited by low-income parents does not facilitate children’s optimal development of verbal abilities, a skill that has been directly correlated with higher academic achievement (Huttenlocher et al. 1991).  Additionally, the homes of low-income families often show deficits in cognitively stimulating material, such as age appropriate toys and books, when compared to families from higher incomes (Burney & Beilke 2008). 

While it is clear that living in poverty is associated with a number of cognitive deficits that negatively affect the school experiences of low-income children, recently, more research has begun to investigate the influence of children’s self regulation abilities on their academic achievement. Previous studies have shown that the self-regulatory ability of children within both low and high income-brackets is a strong predictor of academic success (Buckner et al. 2009; Carlson & Wang 2007, Sluis et al. 2007; Webster-Stratton et al. 2008). For example, children who are less distractible are rated as more teachable by their teachers and have been found to be more successful academically than children who are more easily distractible (Blair, 2002). Kindergarten teachers have also reported that it is more important for children to have a high degree of self-regulation than it is for them to be academically prepared for entry into school (Webster-Stratton, Reid, & Stoolmiller, 2008). For successful entry into kindergarten, 84% of teachers stressed that children needed to be able to communicate their desires verbally, 76% said that children needed to be enthusiastic and curious, and 60% endorsed that children needed to be able to follow directions and not be disruptive in class. In contrast, only 10% of teachers felt that children needed to know several letters of the alphabet and only 7% felt that children needed to be able to count to 20 for successful entry into school (Lewit & Baker, 1995). It is therefore evident that early childhood teachers are more concerned with children’s self-regulation abilities than with their initial academic skill level. 

The concept of self-regulation can be divided into two main domains: cognitive and social-emotional self-regulation. Cognitive self-regulation makes it possible for children to use the cognitive processes that are needed for success in academic settings (Liebermann, Giesbrecht, & M’uller 2007). The term “executive functioning” is often used to describe the process of cognitive self-regulation and can be defined as the collection of cognitive processes responsible for guiding, directing, and managing behavior toward the pursuit of a goal-directed task (Feifer & Rattan, 2007). Although there are many components to executive functioning, the processes that have received the most attention in the literature are shifting, updating, inhibition, and attention. Shifting is the ability to switch between multiple tasks and mental operations; updating is the monitoring and editing of information that is held in working memory; inhibition is the ability to suppress dominant or pre-potent responses; and attention is the ability to sustain attention on a target (Libermann et al. 2007). While all four operations fall under the umbrella of executive functioning, evidence has shown that the four components are separable and aptitude in one domain is not always correlated with performance in the other domains. Thompson and Gathercole (2006), for example, found that inhibition and updating skills in 11- and 12-year-olds were correlated with one another but not with shifting skills. However, updating, but not inhibition skills, was positively related to working memory. These findings demonstrate the fact that while the domains of executive functioning may be related, they each have a unique effect on children’s development. 

Regardless of whether the executive functions are strongly related or not, research has shown that deficits in any one of these areas leads to poorer academic achievement and has been linked to impulsive and hostile reactions without forethought, as well as to ADHD and autism (Barkley 1997; Feifer & Rattan 2007; Sluis, Jong, Leij 2007). It is clear that all four processes play a significant role in maintaining the kind of cognitive self-regulation that is necessary for children to succeed in school as the percentage of time that students are actively engaged in academic activities has been found to be positively correlated with achievement (Blair 2002). 

Research is also beginning to show that the other dimension of self-regulation, social-emotional regulation, is equally important to academic success as proper executive functioning. Emotional regulation has been defined as efforts to modulate emotional arousal in ways that facilitate adaptive functioning and positive social interactions (Graziano, Reavis, Keane, & Calkins 2007). The ability to regulate emotions is an important prerequisite for entry into school because the school environment is markedly different from the home or daycare environment and so the transition into school typically elicits a wide range of emotions (Blair 2002). Consequently, being able to regulate a myriad of emotions may facilitate a child’s transition into kindergarten and enhance his/her ability to acquire new academic information (Graziano et al., 2007). In addition, children who experience more positive affect and moderate levels of emotional intensity have greater success in school than do children who experience more negative affect (Blair, 2002). Indeed, it has been observed that negative emotional experiences can have an adverse impact on higher order cognitive processes such as attention, memory, and problem-solving, all of which are essential for academic achievement.  Blair (2002) has speculated that negative affect competes with the demands of higher order cognitive processing and thus leads the individual to regulate emotions in reactive ways, such as withdrawal or aggression, rather than through processes that involve attention, planning, and problem solving. Therefore, children who experience predominately negative affect are likely to under-use the more complex processes of memory and problem solving and thus these skills are underdeveloped. 

Lack of emotional regulation may also impair a child’s acquisition of knowledge by negatively impacting the student-teacher relationship. Teachers display less tolerance for children who do not exhibit appropriate social behavior and interact with these children in a more angry, controlling, and punishing manner (Graziano et al., 2007). This type of student-teacher relationship likely interferes with academic achievement because a positive, warm relationship with a teacher promotes student achievement by encouraging academic engagement and reinforces the self-regulatory behaviors that facilitate learning (Graziano et al,. 2007; Webster-Stratton et al., 2008).

Therefore, along with intellectual ability, it seems plausible that children’s self-regulation abilities play a significant role in determining school readiness and academic success. Following this reasoning, it is worth investigating whether economic status affects children’s development of self-regulation skills and thus plays a role in the formation of the income-achievement gap. The current study seeks to find a link between income and self-regulation by examining the self-regulatory abilities of 12 and 24 month olds children from low- and middle-income households. To investigate the cognitive self-regulation abilities of children, a distractibility task that has been used to assess children’s ability to maintain attention was used (Kannass et al., 2006).  Attention maintenance was chosen as the focus of cognitive self-regulation because of its developmental importance to infants and young children. Due to their lack of mobility and verbal ability, visual attention is the young child’s initial primary method of learning about their environment. Strengthening the ability to maintain attention is one of the primary developmental goals of the infant, therefore, any deficits in the maturation of this process that is caused by living in poverty may have adverse cognitive effects that impact the child’s success in school. To assess children’s emotion regulation abilities, a toy removal task was used to elicit a number of negative emotions such as anger and frustration. 

The main hypothesis of the current study is that children coming from lower income households will be deficient in self-regulatory skills, as assessed through the distractibility and toy removal task. Children from lower income households are expected to be more easily distractible during the distractibility task by having a shorter latency to distractor than children from higher income households. Children from lower income households are also expected to be less able to regulate their negative emotions during the toy removal task by employing less effective regulation strategies (such as looking towards the toy) than children from higher income households. Based upon prior research, a secondary hypothesis is that attention state will mediate children’s degree of attention maintenance with children who are in focused attention displaying the highest latency to distractor. Finally, age is also expected to influence children’s self-regulation abilities, therefore, older children are expected be more proficient in both cognitive and emotion regulation than younger children. Older children are expected to have a longer latency to distractor and to implement more effective emotion-regulation strategies (such as not looking towards the toy) than younger children. 

Method

Participants 

The participants of this study were 17 twelve-month-old infants and 6 twenty-four month old toddlers (6 boys, 11 girls) from Ithaca, New York. Participants were primarily recruited from the infant database at the Cornell Infant Studies Lab at Cornell University and were all part of a larger study entitled “Baby Games” aimed at investigating the affects of poverty on infant cognitive and socio-emotional functioning. At the end of the larger study, participants were given $75 as compensation for their voluntary participation. 

Materials 

Eligibility Questionnaire: Families interested in participating in the “Baby Games” experiment were first asked a set of demographic questions in order to determine eligibility for the study. The questionnaire consisted of items assessing the general medical history of the target child, the primary language spoken in the home, and the economic profile of the household. Volunteers were eligible if the target child had no major health problems, if English was spoken in the home at least 75% of the time and if the household was within one of two income groups. Families were placed into either the low or high-income group based upon the poverty threshold defined by the US Census Bureau. The eligibility questionnaire can be found in the appendix. 

Stimuli

Distractibility: The toys from this task were the Fisher Price ABC-123 hammer with balls, and a spinning marble toy. Both toys were selected because they were age appropriate for both age groups. In addition, 14 videos were used as the distractor videos. The videos consisted of 2 different noisy classroom scenes, 2 different babies laughing, 2 different Sesame Street clips, 2 scenes of two women arguing, and 2 different cell phones ringing. The 14 videos were divided into two distractor ‘movies’ which contained one video from each type of scene (e.g., phone ringing, classroom scene). The videos were presented in a randomized order and were each 7 seconds in length. The time interval between the start of the trial and the presentation of the first distractor was 15 seconds in length, after which, the intervals between each distractor were randomized between 5, 10, 15, 20, 15, and 30 seconds. During the period between the presentation of each distractor, there was a black screen presented. 

Toy Removal: The toy used in the toy removal task was either a purple spinning light up toy, or an interactive sphere, and an infant chair. 

Apparatus

All tasks were videotaped using a Canon FS200 digital camera and tripod.

Distractibility Testing took place in a room containing three 20-inch Dell flat screen monitors that were placed 76 cm from the floor. Distractor videos were displayed on the leftmost monitor only, which was 210 cm and 45o to the left of the participant’s midline. A Panasonic video camera located below the center monitor was used to record the session. Once the trial began, an experimenter located in the control room played the distractor videos through QuickTime® on a Macintosh computer. 


Toy removal: For the toy removal task, infants and toddlers were seated in a portable infant chair with a tray. The chair was used to ensure that infants would not be able to reach for the toy once it was removed. The experimenter used a stopwatch that allowed her to monitor when it was time for the parent to remove the toy from the infant and then return it.

Procedure 

The entire “Baby Games” experiment was broken up into 3 phases, 1 home visit, and 2 lab visits that were each one-week apart. The tasks of interest were distributed amongst the three visits. 

Toy Removal: The first phase of the experiment took place in the participant’s home and toy removal was the fifth task that was conducted during this visit. Mothers were told that the task was going to test their child’s patience and that it may cause the child to become upset; however, they were to refrain from soothing their child. Mothers were instructed to secure their child in the infant chair that was provided and the child was allowed to play with two toys until a clear favorite was apparent. Once a toy was selected, the second toy was taken away and the task began. The child was allowed to play with the chosen toy for 15 seconds and then the mother was cued to take the toy away and place it in front of, but out of reach of the child. After 15 seconds of removal, the experimenter cued the mother to return the toy to the child for another 15 seconds. This procedure was repeated two more times for a total of 3, fifteen second long removal episodes. After the third trial, the child was allowed to play with the toy and was free to get out of the chair. The entire task was completed in 3 minutes. 

Distractibility: This task was the second task the child completed during the third and final visit and took place in the infant laboratory. During this task, the child was led into a room and seated on their mothers lap directly in front of the center of the three monitors. The experimenter remained in the room during the task but was seated to the right of the child. Mothers were instructed to remain as neutral as possible during the trial so as not to inadvertently cue the child in any way. Once the participants were settled, the experimenter took the first toy from behind the monitors and asked the child to play with it. Although the experimenter remained neutral and did not engage the child during the task, they did prompt the child to play with the toy as needed. As soon as the child touched the toy, another experimenter in an adjacent room played the first distracter movie. When the first set of seven distractor videos were finished, the first experimenter took the toy away from the child and presented them with the second toy. Once the child started playing with the new toy, the second experimenter played the second set of distracter videos. The entire task lasted 6 minutes.

Coding 

The videotape of each session was converted into QuickTime® digital movies that were coded using the program EventCoder. This program allowed for the frame-by-frame analysis of the child’s behavior. 

Distractibility: The measures assessed in this task and the definitions of attention state were taken from Kannass et al. (2006).
Definitions of important variables. 

i. Latency to Distractor: the duration of time between the onset of each distractor video and the child’s initial look to the image presented 
ii. Looks to Distractor: the total amount of time spent looking at each distractor for the seven seconds it was presented

iii. Looks to Toy: the total amount of time spent looking at the toy while the distractor was being presented 

iv. Focused attention: the child must be actively engaged with the toy through both looking and physical manipulation 
v. Casual attention: the child is looking at the toy but is not physically engaged with it

vi. No attention: the child is not looking at the toy
Toy Removal: Definitions of important variables.

i. Baseline affect: the child’s emotional state 5 seconds before the trial begins

ii. Baseline interest level: the child’s initial interest in the toy 5 seconds before the trial begins

iii. Affective state: the child’s emotional state during the removal episodes 

iv. Return to neutral: the amount of time it takes the child to return to neutral once the toy has been returned

v. Look to toy: looking at the removed toy

vi. Look to chair: looking at the chair

vii. Look to parent: looking at the mother 

viii. Self comforting: repetitive self touching (>1 second) or prolonged or repetitive object touching (i.e. petting the chair)

ix. Escape attempts: physical movement or orientation of body away from the toy or mother
Results

Descriptive statistics of participant’s age, sex and race are displayed in Table 1. 


Distractibility 

A repeated measures ANOVA was conducted to determine which variables had an effect on the child’s latency to look at the distracter. The results of this test are displayed in Table 2. Although monthly income was found to have no significant effect, F(1,10) = 3.94, p = 0.75, it was found to be marginally significant. Due to the trend observed in the ANOVA, a Pearson Correlation was conducted and found that monthly income was inversely correlated with latency to distractor, r(187) = -0.263, p<0.05 (see Figure 1). While the interval between the videos, the trial number, and the age and sex of the child were found to have no effect on latency to distracter, attention state F(2,156) = 5.26, p = <0.05 and the distracter video F(6,148) = 3.02, p = <0.05 were found to significantly influence the child’s latency to the distracter. Children who were in focused attention had the longest latency to distracter (see Figure 2), followed by casual attention and no attention. In addition, the distracter video of the frog croaking had the longest latency to distractor while the clip of people arguing had the shortest latency. Table 3 displays the means and standard deviations of the latency to distractor for each video. No differences were found in the total amount of time participants spent looking at the distractor or looking at the toy. 


Toy Removal

A number of univariate ANOVAs were conducted to access the child’s degree of emotion regulation. No income, age, or sex differences were found in total time looking at the chair, looking at the parent, looking away, self-comforting, or in total negative or positive affect. Age was found to have a significant effect on the total time spent looking at toy, F(1,38) = 72.80, p<0.05, with 24 month olds spending much more time looking at the removed toy than 12 month olds. Sex, income, baseline affect, baseline interest in toy and trial number had no impact on the amount of time the child spent looking at the toy. Age was also found to have a significant effect on the amount of time the children spent trying to escape, with 12 month olds spending more time in escape attempts than 24 month olds, F(1,38) =  87.28,  p< 0.05. Figure 3 displays the means and standard deviations of total time looking at the toy and escape attempts. 

Discussion

The purpose of this study was to investigate whether economic status influenced the development of self-regulation skills in 12 and 24 month old children. The main hypothesis of this study was that children coming from lower income households would be deficient in self-regulatory skills, as assessed through a distractibility task and a toy removal task. Children from lower income households were expected to be more easily distractible during the distractibility task and were expected to be less able to regulate their negative emotions during the toy removal task. In addition, based upon prior research, it was hypothesized that attention state would mediate children’s latency to look at the distractor and that older children would have a longer latency to distractor than younger children. Finally, older children were expected to be more proficient at moderating their negative emotions during the toy removal task by implementing more effective self-regulation strategies. 

Distractibility

The results of the distractibility task indicate that economic status does influence children’s ability to maintain attention, however, it was not in the direction that was hypothesized. There was a significant negative correlation between monthly income and latency to distractor, meaning that children coming from higher income households looked at the distractor sooner than did children from lower income households. Therefore, these results suggest that lower-income children are better able to maintain attention in the presence of a distractor than are higher income children, the opposite of what was hypothesized. Although these results were not expected, the different environments to which low- and middle-income children are exposed may offer an explanation. The environments of low-income children are reported to be much more chaotic and disruptive than the environments of children who are more well off( Brooks-Gunn, Yeung, & Smith, 1998). Low-income children are typically exposed to a significantly greater amount of noise pollution and violence in their homes and neighborhoods and so it is possible that these children have developed a higher tolerance for disruptions. This higher tolerance may have thus allowed the children from lower-income households to ignore the onset of a distraction in the environment for a longer period of time. In contrast, the abrupt intrusion of a visual and auditory distraction in the environment may have been a relatively novel experience for higher-income children, thus promoting them to look at the source of the distraction sooner. 


The results of this study supported previous research on the affect of attention state on distractibility. Children who were in focused attention prior to the onset of the distractor had a significantly longer latency to distractor than did children who were in either causal attention or who were paying no attention to the toy. Children who are in focused attention may be able to stay on task for a longer period of time by inhibiting the response to look towards a distraction in the environment. Being able to inhibit the intrusion of extraneous information and disturbances is important because it allows the child to remain focused on their goal, which is this case was learning about/playing with a toy. 

Although attention state influenced the child’s latency to distractor, it had no affect on the total amount of time children spent looking at the distractor. These results may seem surprising at first because it may seem logical that children who were initially focused on a task should be able to quickly return to that task after a distraction; however, the results may represent the necessary balance between attention maintenance and attention shifting. While attention maintenance may be important for learning about a specific object, because our environments are complex and multi-faceted, it would be detrimental to one’s learning (and possibly even safety) to stay focused on one aspect of the environment while neglecting the rest (Kannass et al., 2006). Instead, it may be much more adaptive for individuals to remain focused on a task but to then shift their attention when something in the environment changes.  In the context of this study, it may more advantageous for children to remain focused on a toy but to shift their attention to the distractor and to maintain this new attention until the presence and meaning of the distractor is fully assessed. 

Contrary to previous research, no age differences in latency to distractor were found. While the child with the shortest latency to distractor was a 12 month old and the child with the longest total latency was a 24 month old, there was no trend indicating that the 24 month olds took a longer amount of time to look at the distractor than the 12 month olds. Due to the maturation of the frontal lobe, it was expected that 24 month olds would be able to maintain attention for a longer period of time, however, there are two main possibilities that may explain this finding. First, with such as small sample of 24 month olds (n = 6) one would expect a large amount of variance and so the sample size may have simply been too small to detect the age differences in latency to distractor. In addition, previous methodology typically has the child sitting in a chair playing with the toy while the mother and experimenter are seated slightly behind the child. In this experiment, however, the child was seated on their mother’s lap. Although mothers were instructed to remain as neutral as possible and to not look at the distractors, inevitably, mothers did tend to look towards the distractors and this could have influenced the child and masked any age differences in latency to distractor. 

Toy Removal
A number of behaviors were analyzed to assess children’s emotion regulation abilities: baseline affect, baseline interest, time spent looking at toy, time looking at parent, time looking at chair, time looking away, escape attempts, and self-comforting. The only significant findings involved total time spent looking at the toy, and total time spent trying to escape. Because they are older and more mature, 24-month-old children were expected to have greater emotion regulation abilities than 12 month olds.  Surprisingly, the results found that 24 month olds spent more time looking at the removed toy than 12 month olds. This result was unexpected because looking at the removed toy is not the most effective emotion regulation strategy. The toy is the object of frustration and so the more effective regulation strategy would be to look at anything else but the toy. One possible explanation for this finding is that 12 month olds may not have found the removal of the toy to be stressful and were instead more frustrated by being restrained by the chair. This reasoning is supported by the fact that 12 month olds were found to spend a significantly greater amount of time attempting to escape from the chair than did 24 month olds. Alternatively, 24 month olds may have spent a larger amount of time looking at the toy due to attempts to communicate their desire for the toy to their mothers. Although it is likely that 12 month olds may have attempted to communicate with their mothers as well, it is possible that 24 month olds were more persistent in their efforts and thus spent more time looking at the toy. 

Limitations

One limitation of this study was its small sample size. Because only 17 children from a rural town in upstate New York were analyzed, the results are not generalizable. The sample was also not evenly distributed in terms of the age, sex and income of the participants. The sample contained more females (n=11) than males and more 12 month olds (n=11) than 24 month olds. In addition, although income was assessed as a continuous variable, the vast majority of the participants (n=15) are considered to be middle income according to the US Census Bureau. The fact that most of the sample came from middle income households may have muted any differences in self-regulation caused by economic status because one would expect the environments of these middle income children to be fairly similar to one another along a number of different dimensions.    

Implications and Future Directions

Although the results of this study did not fully support the hypothesis, it was an important step in exploring the connection between self-regulation and economic status. The results of the study indicate that differences in self-regulation abilities appear as early as the first year of life. Early identification of the emergence of deficits in self-regulation is important since the income achievement gap is apparent as early as kindergarten. Future studies should look to determine if the inverse relationship between attention maintenance and economic status holds, or if this trend versus as children get older and enter school. Future studies should also expand upon the current one by using a larger, more representative sample. With a larger sample size, differences in regulating negative emotions and in maintaining attention due to age and economic status may be found as has been observed in previous research. In addition, the self-regulation abilities of children should be further explored through the use of different measures. For example, children’s emotion regulation abilities can be further assessed through an arm restraint task or a ‘disappointing gift’ task. In addition, more tasks that assess children’s executive functioning, such as a child stroop, an attention shifting task, a memory task, or an inhibition task may better elucidate how economic status and age affects children’s self-regulation abilities.  Temperament is another variable that although not assessed in this study, likely plays an important role in both aspects of self-regulation. Finally, a longitudinal study linking early self-regulation abilities to later academic achievement will be important in determining the role of self-regulation in the income achievement gap. 
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Table 1 

Participant Descriptive Statistics 

	N=17
	Frequency
	Percent

	12 months
	11
	19.3

	24 months
	6
	10.5

	Female
	11
	19.3

	Male
	6
	10.5

	White
	13
	22.8

	Black
	1
	1.8

	Asian
	2
	3.5

	Hispanic
	1
	1.8


 Table 2

Distractibility Results 
	
	F

	Age
	1.765

	Sex
	0.002

	Monthly Income
	3.935*

	Trial
	0.631

	Attention
	5.258**

	Distractor
	3.016**

	Interval
	0.483


*Marginally significant

** p<0.05

Table 3

Means and Standard Deviation of Latency to Distractor by Distractor Video
	Distractor
	Mean
	Standard Deviation

	Checkerboard with beep
	2.1863
	2.15847

	Seasame street
	2.8473
	2.62499

	Phone ringing
	2.2289
	2.38362

	People arguing
	1.8775
	2.04373

	Frog croaking
	4.3573
	3.10560

	Chaotic classroom
	3.3407
	2.44877

	Happy baby
	2.5093
	2.58359


Figure 1

Income Effects on Latency to Distractor 
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Figure 2

Affects of Attention State
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Figure 3

Age Affects on Escaping and Look to Toy 
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