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ABSTRACT 

 

 Despite evidence suggesting considerable overlap between the neurobiology 

underlying sleep regulation and the neurobehavioral systems regulating attention control 

and emotional arousal, sleep remains an understudied domain in the quest to improve 

children’s regulation of behavior, emotions, and cognition in support of school 

competence during middle childhood. Using a large, normative sample (n = 1,057) from 

the National Institutes of Child Health and Human Development’s Study of Early 

Childcare and Youth (NICHD-SECCYD), I tested a conceptual model of sleep, school 

competence, and children’s adjustment to address important gaps in our understanding of 

the direction of effects and interrelations among sleep problems, attention problems, and 

academic and social competence across middle childhood. I examined the domains for 

their combined effects and pathways of influence on children’s adjustment (e.g., 

depressive symptoms and feelings about school) at the end of middle childhood—a 

period just prior to the impending biological and contextual changes associated with 

adolescence.  

 Using structural equation modeling and repeated measurement at 54 months-of-

age, Grade 1, Grade 3, and Grade 5, findings indicated that maternal-reported sleep 

problems in preschool directly predicted teacher-reported attention problems when 

children were in third and fifth grade. Findings lend support for models of sleep and 

neural development that posit adverse early effects of sleep problems on prefrontal cortex 

(PFC) maturation that aids in the development of attention control. Maternal-reported 

sleep problems did not predict standardized assessments of reading and math at any time 

across the assessment period. In contrast, sleep problems predicted teacher reports of 



iii 

 

children’s ability to effectively cooperate and execute positive response strategies with 

peers. Effective language and cognitive skills are important and necessary for positive 

peer interactions and problem solving, and sleep problems have been associated with 

slower growth in language development and memory processes. Both maternal-reported 

sleep problems and teacher-reported peer relations uniquely predicted children’s self-

reported depressive symptoms, perceived competence, and motivation and social support 

in school at the end of middle childhood. Findings lend support for an emotion 

information processing model of sleep and competency-based models of depression.  

 Academic achievement and attention problems and attention problems and peer 

relations were reciprocally related at all assessment periods. In support of the academic 

underachievement hypothesis, academic achievement consistently exerted stronger 

effects on attention problems compared to inverse relations. Attention problems and 

academic achievement had no direct effects on children’s depressive symptoms or 

motivation for school, but exerted indirect effects through their effects on peer relations.  

 Despite expected relations, no domain in the present study predicted children’s 

sleep problems. Even though results are somewhat surprising given theoretical 

perspectives and limited empirical work investigating associations between sleep 

problems, attention problems, and academic and social competence, this study was novel 

in its design for simultaneously evaluating effects of these domains together across time. 

Findings from the present study may fail to align with prior research because multiple 

domains were allowed to compete with one another in a single model, and shared rater 

variance as well as prior and concurrent levels of each domain were controlled across the 

study period. Alternatively, variables not measured in the present study but associated 
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with children’s sleep problems, such as child temperament or parenting practices, may be 

stronger predictors of children’s sleep. 

 In sum, results point to the unique associations between children’s sleep 

problems, attention problems, and academic and social competence across middle 

childhood, and the importance of considering their combined influence on children’s 

feelings of adjustment as they enter the challenging period of adolescence. 
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CHAPTER ONE 

INTRODUCTION 

 

Regulating cognition, emotions, and behavior represents an important 

developmental capability associated with children’s school competence, and research has 

shown that these same regulatory processes are negatively affected by sleep loss or sleep 

disruption (Buckhalt, El-Sheikh, Keller, & Kelly, 2009; Chervin, Dillon, Archbold, & 

Ruzicka, 2003; Chervin, Ruzicka, Archbold, & Dillon, 2005; Dahl & Harvey, 2007; 

Friedman, Corley, Hewitt, & Wright, 2009; Gregory, Eley, O’Connor, & Plomin, 2004; 

Lavigne et al., 1999; Quach, Hiscock, Canterford, & Wake, 2009; Ravid, Afek, Suraiya, 

Shahar, & Pillar, 2009; Sadeh, Gruber, & Raviv, 2002; Smedje, Broman, & Hetta, 2001; 

Touchette, Petit, Seguin, Boivin, Tremblay, & Montplaisir, 2007). Regrettably, little is 

known about the interrelations, direction, and pattern of effects between children’s sleep 

problems and the regulatory processes important to school success across middle 

childhood, or how such patterns might influence children’s feelings about themselves as a 

student at the end of middle childhood. Uncovering these associations and their effects on 

children’s adjustment prior to the volatile period of adolescence could yield insights into 

the type and timing of mechanisms that may act to interrupt maladaptive pathways. These 

issues are the focus of the present study. 

Definition of the Problem 

In a recent editorial, a group of prominent international sleep researchers 

expressed their strong belief in the importance of sleep for the health and well-being of 

our world’s youth, and the critical need for a focus on pediatric sleep research and early 

identification of sleep problems as a matter of public policy (Mindell et al., 2011). In 
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essence, they declared that “a good night’s sleep is an invariable right of every child and 

adolescent and must be encouraged worldwide” (p. 203). Their call to action stems from 

reports that 25% to 50% of preschoolers and about 37% of 4 to 10 year olds have some 

type of sleep problem (Owens, 2005b; Owens & Witmans, 2004). The consequences of 

children’s sleep problems have been linked to cognitive, emotional, behavioral, and 

academic deficiencies across all ages during development (Buckhalt et al., 2009; Chervin 

et al., 2003; Chervin et al., 2005; Dahl & Harvey, 2007; Friedman et al., 2009; Gregory et 

al., 2004; Lavigne et al., 1999; Quach et al., 2009; Ravid et al., 2009; Sadeh et al., 2002; 

Smedje et al., 2001; Touchette et al., 2007). For example, increased sleep onset latency 

(time to fall asleep), night awakenings, and restless sleep patterns have been associated 

with deficits of attention, externalizing behavior problems, and mood disorders (Bates, 

Viken, Alexander, Beyers, & Stockton, 2002; Chervin et al., 2003; Randazzo, 

Muehlbach, Schweitzer, & Walsh, 1998).  

Relations between sleep loss or disorganized sleep and the ability to regulate 

behavior, emotion, and cognition to support academic and social competence are an 

understudied area of developmental and educational psychology, particularly in 

preadolescent children. Few large scale longitudinal research efforts have investigated 

children’s sleep problems, regulatory processes, and academic and social competence 

together, limiting conclusions about how these domains directly or indirectly influence 

one another across middle childhood (Dahl & Conway, 2009). This situation exists in 

light of the fact that regulating behavior, such as the ability to focus attention and control 

impulses, ranks as one of the core academic readiness factors as children enter school 

(Blair, 2003; Bodrova & Leong, 2006; Bronson, 2000; McClelland, Acock, & Morrison, 
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2006; McClelland, Cameron, Conner, Farris, Jewkes, & Morrison, 2007a; McClelland, 

Cameron, Wanless, & Murray, 2007b; McClelland, Morrison, & Holmes, 2000; 

Morrison, Ponitz, & McClelland, 2010; Ponitz, McClelland, Matthews, & Morrison, 

2009; Shonkoff & Phillips, 2000). Further, according to Bodrova and Leong (2006), 

“social-emotional regulation makes it possible for children to conform to classroom rules 

and to benefit from learning in social contexts, and cognitive self-regulation allows 

children to use and further develop cognitive processes necessary for academic learning 

and problem solving” (p. 205). McClelland et al. (2006) reported on the effects of poor 

regulatory functioning across middle childhood in predicting reading and math scores 

between kindergarten and sixth grade. Children with poor behavioral regulation lagged 

behind their peers in reading and math at school entry with the gap widening between 

kindergarten and second grade after controlling for child IQ, age, ethnicity, and maternal 

education. Moreover, teacher ratings of social competence in kindergarten significantly 

predicted reading and math scores six years later.  

A considerable number of children are not prepared to deal with the academic and 

social demands of kindergarten (Rimm-Kaufmann, Pianta, & Cox, 2000), and efforts for 

improved functioning have targeted the psychological processes involved in the 

management of attention, memory, effortful control, and emotion (Bodrova & Leong, 

2006; Calkins, 2004; Diamond & Taylor, 1996; Posner & Rothbart, 1998). Although 

research has linked deficiencies in these same psychological processes to sleep loss or 

sleep fragmentation, children’s sleep has received little attention as a possible mechanism 

to improve these processes. Children’s failure to regulate such psychological processes 

has translated into high levels of internalizing behaviors (e.g., anxiety/depressive 
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symptoms; withdrawal; somatic complaints) and/or externalizing behaviors (e.g., 

hyperactivity; inattention; aggression). Despite the fact that many children eventually 

learn to execute appropriate regulatory responses (Bronson, 2000), certain children 

continue to exhibit disruptive behaviors that interfere with the ability to meet the 

academic and social challenges of a typical school day (Olson, Sameroff, Lunkenheimer, 

& Kerr, 2009; Rimm-Kaufmann et al., 2000). Early manifestations of internalizing and/or 

externalizing behaviors, in conjunction with multiple risk factors of a constitutional or 

contextual nature, tend to persist into middle childhood with risk for academic failure, 

poor social adjustment, depressive symptoms, and problems with substance abuse 

(Broidy et al., 2003; Campbell, Shaw, & Gilliom, 2000; Sektnan, McClelland, Acock, & 

Morrison, 2010; Shaw, Gilliom, Ingoldsby, & Nagin, 2003).  

 With the connections ascribed between sleep and the regulation of cognition, 

behaviors, and emotion, and evidence for the importance of these same regulatory 

processes to school success, how much of the variance in school performance is 

associated with sleep problems? Sleep problems, for the purpose of this study,  refer to 

disturbances typical of  middle childhood, such as night wakings, trouble sleeping, 

sleeping less or more than same-age peers, overtiredness, talking/walking in sleep, and 

enuresis (Owens, 2005b; Owens & Witman, 2004). Research has yet to disentangle the 

complex interrelations and directionality of effects between such sleep problems and 

regulatory processes important to school success.  

 It is precisely this level of complexity that researchers point to as one of the 

sources for the paucity of research in understanding the connections between sleep 

problems, regulatory processes, and school performance (Bates, Goodnight, Fite, & 
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Staples, 2009; Dahl & Conway, 2009). More important, there is an urgent appeal for 

investigating such interrelations with large samples of longitudinal data using complex 

transactional analytic techniques (Bates et al., 2009; Calkins, 2007; Calkins, 2009; Dahl 

& Conway, 2009; Sameroff & MacKenzie, 2003). Such an approach could elucidate 

directions of influence with the goal of identifying the pathways to children’s adjustment 

prior to adolescence. 

 Dahl and Conway (2009) offer a compelling case for delving into these complex 

transactional systems involving sleep that underpin sensitive periods of development to 

understand “the type and timing of behavioral and social interventions that can affect a 

specific set of systems in specific ways at a particular time in development” (p. 306). The 

authors propose that relations between sleep problems and regulation of behavior and 

emotion are likely bidirectional. What circumstances might lead to such bidirectional 

effects across middle childhood? Drawing from Dahl and Conway’s theory, children with 

poor impulse control might exhibit excessive bedtime resistance leading to longer sleep 

onset latency. At the same time, longer sleep onset latency could lead to shortened sleep 

duration especially when school start times are nonnegotiable. In turn, shorter sleep 

duration might contribute to increased impulsivity, hyperactivity, or poor concentration in 

the classroom, thus leading to distractive behaviors that hinder both academic and social 

learning. The extant literature offers few insights into whether such bidirectional effects 

actually exist. 

 Nonetheless, this example depicts the negative and spiraling direction of effects 

that might be uncovered if sleep problems, behavioral regulation, and aspects of 

academic and social competence were studied together using rigorous analytic methods 
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capable of demonstrating direction of effects. Longitudinal investigation over multiple 

assessment periods across middle childhood could reveal the cumulative nature of effects 

across all domains prior to adolescence (Masten & Cicchetti, 2010). For instance, 

children with sleep problems have increased risk for depressive symptoms, lower self-

esteem, and substance abuse in adolescence (Bates et al., 2002; Chervin et al., 2003; 

Randazzo et al., 1998). Uncovering potentially maladaptive patterns prior to adolescence 

could shed light on the timing and specific systems for intervention to minimize such 

risks.  

With the present study, I propose a model of sleep to capture the interrelations, 

direction, and magnitude of effects among sleep problems, attention problems, and 

academic and social competence across middle childhood, and I examine the cumulative 

effects of such interrelations on children’s adjustment and their feelings about school 

(e.g., depressive symptoms, school perceived competence, school motivation, school 

social aspects) at the end of middle childhood. I focus on the processes through which the 

domains of interest affect one another by demonstrating whether effects are 

unidirectional or bidirectional, and whether such directional relations change at different 

assessment periods across middle childhood. Findings will reveal the overall cumulative 

effects that each domain has on children’s adjustment at the end of middle childhood and 

the pathways that lead to such effects.  

In Chapter Two, I review what is known about sleep and sleep problems across 

middle childhood, and I examine the literature to describe reasons for possible 

interrelations among children’s sleep problems, attention problems, and academic and 

social competence, including findings from neurocognitive theory and empirical research 
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to support links between sleep problems and deficits in attention and learning. I also 

review the extant literature to describe how problems in the domains of interest 

contribute to children’s reporting of depressive symptoms, motivation, and perceptions of 

academic and social competence in school at the end of middle childhood. In Chapter 

Three, I draw from this review of the literature to present a conceptual model to explicate 

proposed relations among sleep, attention problems, academic and social competence, 

and children’s feelings about school at the end of middle childhood. The model forms the 

basis for the research questions and hypotheses for the present study. In Chapter Four, I 

describe the sample from which study participants were drawn, the procedure for data 

collection, and definitions and analytic properties for study variables. I also outline a data 

analytic strategy for testing the conceptual model. In Chapter Five, I outline results based 

on each research hypothesis. Lastly, in Chapter Six, I discuss study results in relation to 

the conceptual model, their contributions to existing research, limitations of this study, 

and recommendations for future research. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 In this chapter, first I conduct a brief overview of sleep beginning with a 

definition of sleep, its states and stages, and the processes and mechanisms that regulate 

sleep in humans, and I describe developmental patterns of sleep and sleep problems 

across middle childhood. Second, I examine relations between sleep problems and 

attention problems and describe overlap in select neurocognitive processes using the vast 

clinical literature that explicates their association. Third, I examine the literature to 

describe reasons for possible interrelations between children’s sleep problems and 

academic and social competence, and I include findings from neurocognitive theory and 

empirical research to support links between sleep and learning. Fourth, I briefly review 

the extant literature to describe how children’s problems in these domains contribute to 

children’s experiences of depressive symptoms, school motivation, and children’s 

academic and social competence at the end of middle childhood. 

Sleep and Sleep Problems in Typically Developing Children 

 “If sleep does not serve an absolutely vital function, 

 then it is the biggest mistake the evolutionary 

 process has ever made.” A. Rechtschaffen, 1978 

Definition of Sleep 

Generally, researchers agree that a complete explanation regarding the function of 

sleep is still unknown despite rapid advances in our understanding of the processes 

surrounding sleep in both animal and human species (Capellini, Barton, McNamara, & 

Preston, 2008; Maquet, Smith, & Stickgold, 2003). Pioneering sleep researcher Allan 

Rechtschaffen (1998) thinks that it likely supports not one but many brain and bodily 
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functions. Sleep is a brain phenomenon, and cognitive neuroscience focuses on the 

question of why we sleep. Sleep research has altered simple views of sleep as a behavior 

where motor and mental activity slow or cease completely (Dement, 2003). 

 Contemporary definitions characterize sleep as a set of complex, neurobiological 

processes that are electroencephalographically, physiologically, and behaviorally distinct 

from the waking state (Hirshkowitz, Moore, & Minhoto; 2007; Silber, Krahn, & 

Morgenthaler, 2004; Wickwire, Roland, Elkin & Schumacher, 2008). In some instances, 

sleep scientists argue that a sharp distinction between sleep and wakefulness is 

problematic and thus, the definition of sleep should address the entire sleep-wake cycle 

(Moorcroft & Belcher, 2003). For example, night terrors and sleepwalking portray mixed 

states of sleep and wakefulness. Furthermore, Silber et al. (2004) suggest that the moment 

at which sleep is attained, as judged by behavioral criteria, may differ from, for instance, 

the moment of sleep onset defined by electrophysiological standards. Despite these 

alternative views, Tobler’s (1995) definition presents a reasonable portrayal of sleep as a 

reversible, physiologically integrated set of behaviors reflected by a significant reduction 

in response to external stimuli, a characteristically prone posture in humans, experienced 

in a particular environment, evidenced by changes in neurophysiological recordings of 

brain activity, and a subsequent homeostatic increase after sleep restriction. This review 

begins by describing two key fundamentals of understanding sleep: 1) sleep architecture, 

and 2) sleep regulation. 

Sleep Architecture: States and Stages 

 An understanding of sleep architecture is of particular importance when 

considering the scientific explanations for the association of sleep stages to specific brain 
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and bodily functioning. Sleep architecture refers to the differentiation of sleep stages and 

their “patterning” as evidenced by specific neurological, physiological, and behavioral 

correlates (Ferber & Kryger, 1995). In essence, ‘not all sleep is equal’. While the precise 

function of sleep states and stages continues to be a topic for debate (Marks, Shaffery, 

Oksenberg, Speciale, & Roffwarg, 1995), three electrophysiologic measures make known 

the differences in their distinctive properties. The electroencephalograph measures brain 

changes in electrical activity, the electro-oculgram measures changes in eye movements, 

and the electromyhogram measures muscle movement. All three reflect common 

measurement methods used in overnight sleep studies to assess sleep states and their 

timing and patterning over a sleep episode. Brain-related electrical activity, muscle tone, 

and eye movement patterns divide sleep into two states of central nervous system 

activity—non-rapid eye movement (NREM) sleep and rapid-eye movement (REM) sleep 

(Rechtschaffen & Kales, 1968). A typical sleep episode in adults normally begins with 

NREM sleep followed by REM sleep, with cycling between both states over the course of 

the sleep period. During these stages, the brain progresses through a series of altered 

states in which brain waves change, and heart rate, blood pressure, and body temperature 

rise and fall.  

 NREM and REM sleep cycles reflect alternating cholingerigic and 

monoaminergic neuronal activity in the brain (Colten & Altevogt, 2006) that have been 

linked to sleep-wake encoding and memory consolidation processes. NREM consists of 

four stages of sleep of continuing depth with stage 1 known as light sleep, stage 2 sleep 

considered the initiation of “true” sleep, and stages 3 and 4 known as slow-wave-sleep 

(SWS) (Amzica & Steriade, 1995). Arousal from stage 1 from noise or other 
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environmental stimuli may occur relatively easily. Alternatively, it is quite difficult to 

arouse an individual from SWS, and once aroused, the person may appear highly 

confused and readily return to sleep despite repeated attempts to encourage wakefulness 

(Streisand & Efron, 2003).  

 REM sleep, also known as paradoxical sleep (PS) because of complete muscular 

atonia but fast cortical activity evidenced by rapid eye movements, is most prevalent in 

the latter third of the night. During this time, the brain is highly active with 

desynchronized EEG patterns similar to those of wakefulness. Sometimes referred to as 

‘dream sleep’, awakening from a REM episode usually does not present the confusion 

associated with SWS arousals. Fortunately, the loss of bodily muscle tone, with the 

exception of muscles associated with the diaphragm and the eyes, prevents individuals 

from acting out their dreams. Thus, sleep-walking, for example, occurs during NREM 

sleep which is more prevalent earlier in the night.  

Sleep deprivation studies conducted to isolate the effects of sleep loss on REM 

and NREM sleep found differential effects on memory consolidation systems in adults. 

NREM sleep, typically experienced in the first half of the night, enhanced consolidation 

of declarative memory systems whereas REM sleep, usually found in the second half of 

the night, demonstrated stronger consolidation of procedural memories. Consequently, 

the timing of sleep disturbances over the course of a night’s sleep may differentially 

impact the type of learning that takes place (Rauchs, Desgranges, Foret, & Eustache, 

2004) and persuasively demonstrates the claim that not all sleep is equal.  

Developmental differences exist between adults and children in the sleeping 

brain. Particularly, newborns enter sleep through the REM portal until six months of age 
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and devote more of their sleep to REM (~50% compared to 25% in adults) until around 

age three when they reach adult levels (Kahn, Dan, Groswasser, Franco, & Sottiaux, 

1996). Early differences are hypothesized to reflect the importance of REM sleep during 

a critical period of brain maturation. As an example, the high percentage of REM sleep in 

newborns has been theorized to support development of the visual system in the early 

days of life (Coons, 1987).  As the brain develops, organization of sleep stages (e.g. 

stages 1, 2, 3, & 4 including SWS) begins to take form and reaches maturity around the 

age of one year.  

 Why is this relevant? Generally, each aspect of sleep (e.g. type, stage, time in 

stage, frequency of cycling, total duration) reflects a variable susceptible to change over 

the course of development or from psychopathologies or environmental factors. Although 

the function of sleep remains unresolved, theorists have hypothesized the intent and 

purpose for the normal or typical functioning of each variable. Therefore, aberrations to 

typical sleep have been associated with sleep disturbances and their effect on daytime 

functioning through conceptual models, and either confirmed or refuted through 

empirical study.  

Sleep Regulation  

 Sleep regulation refers to processes associated with the timing and duration of 

sleep and wakefulness, or chronobiology. According to Borbély’s (Borbély, 1982) two-

process model of sleep, the timing and duration of sleep and wake (Process C) is a 

function of both the circadian clock and a homeostatic process (Process S) that defines a 

need for sleep that is dependent on previous times of sleep and wake. As such, the 

circadian timing system represents a fundamental homeostatic system influencing 
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behavior and physiology throughout development (Rivkees & Hao, 2000). Circadian 

rhythms are endogenously generated rhythms that cycle about every twenty-four-hours 

and influence numerous physiologic functions including the sleep-wake cycle, body 

temperature, and hormone production. Almost all organisms possess the ability to 

regulate physiologic functions through phylogenetic adaptation to environmental changes 

associated with the earth’s rotation. Although early studies suggested that light had a 

minimal effect on circadian rhythmicity, recent evidence concludes that light is the 

strongest stimulus affecting the regulation of physiologic functioning (Lavie, 2001). 

 The circadian rhythm (derived from the Latin term circa diem, or “about a day”) 

is actually about 25 hours absent synchronization from environmental cues. Thus, daily 

entrainment of the circadian pacemaker is required otherwise clock oscillations will free-

run out of phase with the light-dark cycle (Turek, Dugovic, & Zee, 2001). The master 

circadian clock, the suprachiasmatic nucleus (SCN) located in the hypothalamus, receives 

environmental cues through visual pathways to regulate circadian patterns of 

physiological functions and to maintain appropriate phase relationships among the 

rhythms. For instance, regulation of the sleep-wake cycle results from light exposure to 

signal waking and darkness to signal sleep, consequently creating synchronization of the 

circadian clock with the external environment. 

 Certain rhythms are more tightly coupled to the circadian clock than other 

rhythms. Because the sleep-wake rhythm is loosely maintained, it may shift out of phase, 

thus, creating a potential for sleep disturbances of circadian rhythmicity (Czeisler, 

Buxton, & Khalsa, 2005). For example, children exposed to bright indoor lights, 

television, computers, or extended daylight during summer months may experience 
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increased sleep onset latency, just as early light exposure toward sleep’s end can 

accelerate awakening. Some adolescents, likewise, will develop a disorder of circadian 

rhythms known as delayed sleep phase syndrome (DSPS) in which sleep duration may be 

typical, but sleep onset may not occur until early daylight hours (Carskadon, Vieira, & 

Acebo, 1993). Developmentally, hormonal changes including the delayed release of 

melatonin in the evening hours in this group sets in motion the possibility for DSPS. 

 While the circadian clock regulates the timing of sleep, homeostatic mechanisms 

regulate the intensity of sleep. Generally, the concept is a simple one. As time awake 

increases, the propensity for sleep increases, and subsequent sleep is a function of 

previous waking duration. More complex, though, is the notion that sleep debt influences 

subsequent sleep architecture with higher proportions of SWS (slow wave sleep) evident 

after sleep deprivation. Without recovery sleep, significant daytime sleepiness can occur. 

Furthermore, and possibly most troubling, are reports that individuals tend to 

overestimate their abilities following sleep debt, and this is true of their perceptions of 

both physical and mental capabilities (Harrison & Horne, 2000). 

  Development of circadian processes leads to an important hallmark of early 

childhood —that of ‘sleeping through the night’, or nocturnal sleep consolidation. While 

most infants achieve this milestone during the first year, high rates of interindividual 

variability exist for both the accomplishment of the milestone and, in general, the 

duration of total sleep time. Although development of circadian rhythmicity facilitates 

sleep consolidation, persistent and frequent night wakings can produce considerable 

fragmented sleep (Salzarulo, Giganti, Fagioli, & Ficca, 2002). Why is it important to 

elaborate on the issue of night wakings in the context of sleep regulation and sleep 
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consolidation over the first year of life? In essence, an infant could reach the milestone of 

consolidated nocturnal sleep with undetected yet highly fragmented sleep, resulting from 

excessive night wakings. This fragmented sleep may lead to daytime sleep-wake 

behaviors that are developmentally immature. Such behaviors include excessive napping 

in either frequency or duration, or behavioral difficulties such as irritability and 

distractibility that negatively influence cognitive or emotional development.   

Sleep Habits and Sleep Problems across Middle Childhood 

 Between three to five years, sleep duration declines to about 11 to 12 hours, and 

most preschoolers give up napping by 5 years-of-age (Jenni & Carskadon, 2007; Owens 

& Witmans, 2004). Many children participate in some form of structured daytime 

programming, either part-time or full-time, and bedtimes and rise times become more 

structured. Organization of this form may represent a difficult challenge for some 

children such that bedtime resistance and morning wake difficulties surface (Owens, 

2009). Nighttime fears have been reported in approximately 15% of children likely 

precipitated by fear of darkness and separation from parents (Owens & Witmans, 2004). 

Consequences include struggles to delay bedtime and difficulties initiating sleep. Without 

parental limit setting, bedtime resistance can lead to shorter sleep duration and morning 

wake difficulties, especially if children’s schedules require consistent early wake times 

(Noble, O’Laughlin, & Brubaker, 2012; Owens, 2009). Night wakings also increase in 

prevalence during this period, and the time to return to sleep may or may not involve 

parental intervention. Sleep hygiene and parental limit setting are keenly important at this 

stage to help children establish self-regulatory patterns that promote independence to aid 

in initiating and returning to sleep (Noble et al., 2012).   
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 Between 6 and 12 years-of-age, children usually sleep about 10 to 11 hours per 

night with amounts remaining relatively stable over the period (Owens, Spirito, 

McGuinn, & Nobile, 2000). Daytime sleepiness, typically indicative of nocturnal sleep 

issues, tends to be more apparent in older children while hyperactivity is associated more 

closely with sleep problems in younger children. Common sleep problems in this group 

include nightmares, sleep onset delay from either constitutional or contextual factors, or 

insufficient sleep (Owens et al., 2000; Owens & Witmans, 2004). Nighttime fears still 

persist during this period with similar bedtime struggles generally resulting in increased 

sleep onset latency and necessity for parental limit setting (Morgenthaler et al., 2006; 

Sadeh, 2002). Even though adolescence is normally associated with the beginning of 

circadian sleep disorders resulting from physiologic changes, children (e.g. 10 to 12 

years) with early pubertal onset may experience sleep problems similar to those of 

adolescents, including problems with later sleep onset and wake times (Sadeh, Dahl, 

Shahar, & Rosenblat-Stein, 2009). Such changes are out of synch with typical school start 

times and may set in motion a pattern of chronic sleep reduction.  

 By around 6 years-of-age as children enter formal schooling, they begin to assert 

a preference for a circadian phase, for example, “morningness” or “eveningness”, also 

referred to as “night owls” or “larks” (Jenni & Carskadon, 2007). Even though studies of 

circadian phase preference (‘chronotype’) have been conducted with mostly adolescents, 

few studies address the issue with young children, particularly as they enter school 

(Werner, LeBourgeois, Geiger, & Jenni, 2009). Given school start times, it would appear 

that larks are especially suited to face the morning demands of school more so than night 

owls. It seems plausible that night owls might appear sluggish, irritable, and distracted if 
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their orientation for eveningness was compromised. In sum, sleep problems in children 

are not always transient and can continue to affect children into middle childhood with 

consequences to daytime functioning.  

Sleep Problems and Attention Problems 

 Most of what is known about relations between children’s sleep problems and 

attention problems stem from theoretical and empirical studies of children with ADHD or 

children who display symptoms consistent with ADHD (e.g., Golan, Shahar, Ravid, & 

Pillar, 2004; Goraya et al., 2009; Gruber, Xi, Frenette, Robert, Vannasinh, & Carrier, 

2009; Van der Heijden, Smits, & Gunning, 2006). The present study does not seek to 

conduct empirical study of sleep problems in clinical samples; however, explanations 

from developmental psychopathology inform our understanding of the links between 

sleep problems and attention problems. Recent advances in developmental neuroscience 

uncovered specific brain regions that may play either a fundamental role or reflect 

psychological changes connecting sleep with attention control (Posner & Rothbart, 1994, 

1998). Such evidence lends support for neurological explanations that link sleep and 

attention problems in children. This review aims to (1) explain the prevalence and nature 

of sleep problems associated with attention deficits, (2) describe the overlap in select 

neurocognitive functions associated with sleep problems and attention control, (3) outline 

the reasons for divergent findings between subjective and objective measures of sleep in 

children with ADHD, and (4) identify theoretical or empirical explanations that might 

yield conclusions about the direction of effects between sleep problems and attention 

control. 
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ADHD is one of the most common neuropsychiatric disorders with clinically 

heterogenous expressions of inattention, hyperactivity, impulsivity, and executive 

dysfunction with onset prior to seven-years-of-age (Faraone & Biederman, 1998). Even 

though the etiology of ADHD has not been fully clarified, abnormalities in the structure 

of prefrontal cortex and its connectivity with other brain regions are thought to form the 

basis for dysfunction of attention processes (Barkley, 1997; Pennington, 2005). Maturity 

of prefrontal cortex is more protracted than that of any other brain region in humans and 

development spans the prenatal period through age 21 (Sowell, Thompson, Holmes, 

Jernigan, & Toga, 1999; Sowell & Jernigan, 1998; Steinberg, 2008). Thus, risk for insult 

covers a much lengthier period and occurs when children also experience a wide-range of 

changes—cognitively, emotionally, and socially.  

Prevalence and Types of Sleep Problems in Children with ADHD 

ADHD is estimated to affect between 5% and 10% of school-aged children 

(Biederman, 2005; Blanchard, Gurka, & Blackburn, 2006; Brown et al., 2001; Visser, 

Lesesne, & Perou, 2007). Approximately 25% to 50% of children and adolescents with 

ADHD experience sleep problems including increased sleep onset latency (Corkum, 

Tannock, & Moldofsky, 1998; Gruber et al., 2009; Van der Heijden, Smits, Van 

Someren, Ridderinkhof, & Gunning, 2007), bedtime resistance, night awakening, restless 

sleep, morning wake difficulties, shorter sleep duration, inconsistent sleep-wake patterns, 

and higher rates of nocturnal activity (Yoon, Jain, & Shapiro, in press).  Objective studies 

of sleep in children with ADHD report differences in sleep architecture compared to 

typically developing children. Evidence has shown reduced levels of REM sleep in 

children with ADHD, and reductions in REM sleep have been found to negatively affect 
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memory and learning of cognitive procedural tasks, such as visuospatial tasks. For 

example, O’Brien et al. (2003a) found REM latency (e.g., time to first REM episode) and 

percent of REM sleep to be significantly correlated with behavioral and neurocognitive 

outcomes in children between the ages of five and seven years old with symptoms of 

ADHD. Children performed worse on tasks of language and memory, visuospatial tasks, 

and attention. REM percent accounted for small but significant differences (4%-7% of 

the variance) for behaviors such as opposition, hyperactivity, and impulsivity.  

Neurocognitive Associations between Sleep and ADHD 

REM sleep. REM sleep has been linked to increased production of brain-derived 

neurotrophic factor (BDNF) in the dorsal hippocampus (Sei, Saitoh, Yamamoto, Morita, 

& Morita, 2000; Ulloor & Datta, 2005). For example, Gruber and colleagues (Gruber et 

al., 2009) investigated sleep architecture and sleep problems in prepubertal children with 

ADHD using polysomnography. The authors proposed that REM sleep abnormalities 

may reflect an underlying pathophysiology of reduced levels of the multipurpose protein 

BDNF. Effects of decreased levels of REM sleep and its influence on BDNF production 

and the dopaminergic system forms the basis for the model in which cortical delay in 

prefrontal cortex may yield developmentally immature behaviors of hyperactivity and 

inattention. Shaw et al. (2006, 2007) asserts that cortical development, particularly of the 

lateral prefrontal regions of the brain and correlated with executive control of attention, 

evaluation of reward contingencies, and working memory, is characterized by delay 

rather than deviance in children with ADHD. Concurrently, these children experience an 

earlier maturation in the primary motor cortex. Such a combination might explain the 

excessive and poorly controlled motor activity associated with ADHD along with the 
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delayed maturation of higher-order cognitive processes connected to executive function. 

Computational neuroanatomical techniques demonstrated that control children reached 

peak cortical thickness around the age of seven or eight. Children with ADHD did not 

reach similar levels of peak cortical thickness until around age 10 (Shaw et al., 2006, 

2007). The delay carried into and through adolescence when control children began an 

earlier decline in cortical thickness associated with neuronal pruning. Similar results have 

been reported by Narr et al. (2009) in prepubertal children with ADHD with evidence of 

significant reductions in overall brain volume, gray matter volume, and mean cortical 

thickness compared with controls. As prefrontal cortex development eventually reaches 

normal levels later in development, developmentally immature behaviors in some 

children may fade in support of the cortical delay model of ADHD.    

Sleep disorders. Children with ADHD also report heightened levels of sleep 

disordered breathing (SDB) or period limb movements (PLMS) (Gruber et al., 2009). 

PLMS is characterized as repetitive flexion of lower and upper extremities resulting in 

frequent nightwakings and daytime somnolence. Children diagnosed with SDB or PLMS 

present with behavior problems, deficits of general intelligence, learning and memory 

deficits, evidence of brain neuronal injury, and increased risk for cardiovascular disease 

and obesity (Halbower, McGinley, & Smith, 2008). Even though the mechanisms remain 

unknown, it is plausible that sleep fragmentation and the episodic hypoxia associated 

with SDB may result in alterations to the neurochemical substrate of prefrontal cortex 

leading to behaviors associated with attention dysfunction (Beebe & Gozal, 2002). In 

their model of the effects of SDB on daytime functioning in children, Beebe and Gozal 

(2002) argue that insult to prefrontal cortex may be only partially reversible even if 
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treatment has been successful in reducing or eliminating SDB. Consequently, early 

childhood remains an important period of susceptibility to injury to PFC, particularly if 

SDB remains untreated.   

Dopamingeric dysfunction has been linked to sleep problems and SDB and 

PLMS. Dopamine pathways play a critical role in cortical development (Picchietti, 

England, Walters, Willis, & Verrico, 1998; Picchietti et al., 1999). The most effective 

medications for ADHD affect the dopamine transporter (DAT) and norepinephrine (NET) 

by regulating molecular and cellular events in the brain. Specifically, methylphenidate, 

amphetamine, and atomoxetine raise extracellular dopamine and norephinephrine in 

frontal cortex. In a study examining the contribution of the DRD4 dopamine transporter 

gene and its relationship to cortical development, ADHD children carrying the transporter 

gene had a better clinical outcome with resolution of atypical cortical thinness in areas 

ascribed to attentional control by age 16 (Shaw et al., 2007). Taken together, these results 

suggest a unique relationship between dopamine pathways and cortical development that 

implicate sleep in the control of behaviors associated with ADHD.  

Parental Limit Setting and Effects on Sleep and Attention 

Bidirectional effects between sleep problems and deficits of attention are largely 

speculative but presumed through child and environmental factors associated with sleep 

hygiene (Owens, 2009). Parents of children with ADHD almost universally report high 

rates of sleep problems that are not supported consistently by objective sleep methods 

(Cortese, Faraone, Konofal, & Lecendreux, 2009; Corkum et al., 1998; Owens, 2005a; 

Owens, Sangal, Sutton, Bakken, Allen, & Kelsey, 2009). Frequent parental report of 

sleep problems in children with ADHD without objective results could reflect extrinsic 
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factors that lead to sleep problems (Bullock & Schall, 2005). It is suggested that 

differences emanate from interactions involving children’s sleep-related disruptive 

behaviors at bedtime and wake time and parents’ response to such behaviors. Excessive 

bedtime resistance, difficulty falling asleep, getting out of bed, or calling out to parents 

reflect behaviors that delay sleep onset leading to risk for shorter sleep duration and 

possibly compromised daytime attention control.  

Parents who lack limit setting skills or fail to understand the importance of 

establishing routine and structure at bedtime can support, perhaps unknowingly, 

maintenance of such behaviors (Noble et al., 2012; Owens, 2009). Additional 

environmental barriers to sleep initiation and sleep quality include frequent or irregular 

parental absence, parental emotional state, conflictual child-parent interactions, and 

inconsistent disciplinary practices (Adams & Rickert, 1989; Gruber, Sadeh, & Raviv, 

2000). Noble et al. (2012) studied children’s sleep problems, parental and family 

characteristics, and daily living routines, and found evidence for a significant association 

between children’s bedtime resistance and poor or inconsistent bedtime routines. Daily 

living routines also significantly predicted parent report of children’s externalizing and 

internalizing behavior. Although the literature is scant with respect to studies that 

investigate bidirectional relations between sleep problems, attention control, and the 

meditational effect of parental limit setting, this example offers one explanation for 

considering the possibility for reciprocal relations between sleep and attention. 

Summary for Relations between Sleep and Attention Problems 

In sum, investigations into the association between ADHD and sleep have shown 

clear connections to behavioral and neurocognitive deficits in daytime functioning. Few 
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studies incorporate outcome measures to determine effects on academic and social 

competence. Moreover, it is critical to study children in discrete age groups to avoid 

drawing conclusions about sleep without isolating the influences of pubertal changes. A 

review of the literature also suggests that findings for associations between sleep and 

attention problems may differ as subjective and objective methods fail to align in many 

instances. Without appropriate parental limit setting, children’s poor impulse control may 

lead to increased sleep onset latency with further negative effects to daytime attention 

problems. 

Sleep Problems and Academic Achievement 

 Generally, researchers conclude that sleep problems and academic achievement 

are linked due to cognitive impairments that result from sleep loss or fragmented sleep 

(Curcio, Ferrara, & DeGennaro, 2006; Fallone, Owens, & Deane, 2002). Complex 

cognitive functions that underpin academic tasks that are also sensitive to sleep problems 

include executive functioning, processing speed, short and long term memory retrieval, 

language skills, and working memory (Banks & Dinges, 2007; Pilcher & Huffcutt, 1996; 

Steenari, Vuontela, Paavonen, Carlson, Fjällberg, & Aronen, 2003). The PFC governs 

such complex cognitive tasks.  Studies point to decrements in performance in PFC 

functioning after sleep loss or disrupted sleep (Dahl, 1996; Harrison & Horne, 1998; 

Horne, 1993).  

 Neurocognitive Models of Sleep and Cognition 

Few theoretical models exist to explicate the association between sleep problems 

and academic achievement, and neurological explanations are scant as well. One model 

of sleep and cognitive functioning that has received recent resurgence is the neural model 
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of memory consolidation (Diekelmann & Born, 2010; Walker & Stickgold, 2006). Marr 

(1970, 1971) constructed the first neural model to account for memory consolidation and 

included in his hypotheses the role of sleep in system consolidation. The model suggests 

that the hippocampus quickly stores the day’s events (an encoding process) prior to 

information reaching the cortex for further reorganization and reclassification 

(consolidation). The transfer process depends on a recapitulation or replay of experience-

dependent neuronal patterns previously observed during wake periods. Contemporary 

models of memory formation based on principles of neuronal activity incorporate Marr’s 

assumption (Frankland & Bontempi, 2005). Frankland and Bontempi summarize three 

important facets of the model. The hippocampus acts as a temporary repository for 

information, waking patterns of neural activity are reinstated or replayed during sleep, 

and the cortex remains the repository for remote memories.  

In these models, memories are presumed to decay more quickly in the 

hippocampus than in the cortex. Experience is simultaneously encoded in hippocampal 

and cortical networks with coordinated replay leading to gradual strengthening of cortico-

cortical connections. Eventually, new memories become independent of the 

hippocampus, move to the neocortex for integration with pre-existing cortical memories, 

thus clearing the “cache” in the hippocampus for acceptance of the next new set of 

memories. The ultimate goal of the system is to consolidate and stabilize memories so 

that they are less susceptible to interference. Thus, the neurological processes of 

extracting remote memories for reactivation and returning them for safe reconsolidation 

are of utmost importance. Reactivation can occur either ‘online’ in the waking state or 

‘offline’ during sleep or quiet wakefulness (Frankland & Bontempi, 2005).  
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 Jenkins and Dallenbach (1924) were among the first to systematically examine 

the effect of sleep on memory retention. Essentially, they demonstrated that memory for 

vocabulary was significantly greater when sleep occurred within 3-hours compared to a 

10-15 hour delay. Their results have typically been explained as minimizing the 

retroactive interference of newly encoded memories through a period of sleep shortly 

after learning. Since their initial study, numerous accounts have been published 

proffering the positive influence of sleep to learning and memory (Hu, Stylos-Allen, & 

Walker, 2006; Gais, Molle, Helms, & Born, 2002; Walker, Liston, Hobson, & Stickgold, 

2002; Walker, Stickgold, Jolesz, & Yoo, 2005). 

Empirical Evidence for the Effects of Sleep Problems on Academic Achievement: 

Cross-sectional Studies 

 Numerous cross-sectional studies exist to demonstrate the association of 

children’s sleep problems on academic achievement but fail to offer insights over time 

about relations between the domains. Two meta-analyses involving cross-sectional 

studies, however, are worthy of discussion for demonstrating the magnitude of the 

association between sleep problems and academic achievement. Schutte’s (2009) meta-

analysis of 35 cross-sectional studies reported small overall effect sizes (Cohen’s d = .20) 

between children’s sleep problems and cognitive and academic outcomes. 

  In another meta-analysis, Dewald, Meijer, Oort, Kerkhof, and Bögels (2010) 

found significant but modest associations for sleep quality, sleep duration, and sleepiness 

and school performance. In the 17 studies that comprised the analyses, children ranged in 

age from 8 to 18, parents or children reported sleep problems, and school performance 

was assessed through self-report, teacher report, parent report, grades, or standardized 
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tests. The range in children’s age and the variation in informant reporting and 

measurement methods should raise questions about whether effect sizes might have 

differed by such variations. The authors found larger effect sizes for younger children 

compared to older children, and hypothesized that prefrontal cortex earlier in 

development may be more sensitive to sleep problems. Significantly larger effect sizes 

were also found for parent report compared to self-report for both sleep problems and 

school performance providing evidence for differing results based on informant. Results 

point to caution in interpreting associations between sleep problems and academic 

achievement as findings suggest that children’s age and measurement methods can yield 

different conclusions about effect sizes. 

Empirical Evidence for Relations among Sleep, Attention, and Academic 

Achievement: Longitudinal Studies 

 So far, research has shown that sleep problems exert adverse effects on both 

attention problems and academic achievement. Evidence also suggests that attention 

problems may adversely affect sleep (e.g., longer sleep onset latency) through poor 

parental limit setting which in turn may lead to compromised daytime functioning. 

Furthermore, from earlier discussions about the importance of behavioral regulation to 

academic achievement, we know that the ability to focus attention and control impulses 

ranks as one of the core factors in support of children’s school performance (Blair, 2003; 

Bodrova & Leong, 2006; Bronson, 2000; McClelland et al., 2006; McClelland et al., 

2007a; McClelland et al., 2007b; McClelland et al., 2000; Morrison et al., 2010; Ponitz et 

al., 2009; Shonkoff & Phillips, 2000). What does the literature suggest about relations 

and direction of effects among all of these constructs? This section synthesizes the 
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limited number of studies that investigated sleep, behavior, cognition, and academic 

performance together over multiple time points from preschool to middle childhood. In 

particular, the review identifies studies from community samples with results reported by 

discrete age groups, thus hopefully avoiding any misinterpretation that could result from 

the effects of developmental change.  

Longitudinal studies of sleep with behavioral, cognitive, and academic outcomes. 

 Only two studies have taken a longitudinal approach to evaluating the effect of 

sleep problems on all constructs of interest—behavior, cognition, and academic 

achievement—and, covered either a portion or the entire period from preschool to middle 

childhood (Ravid et al., 2009; Quach et al., 2009). The two studies meeting criteria were 

of very short duration covering a one year period of evaluation at a point in time between 

preschool and first grade. Interest in school readiness or transitioning to school prompted 

the actual time period selected. In general, children’s sleep patterns showed consistently 

strong associations with behavioral and academic outcomes although cognitive outcomes 

between the two studies were contradictory.  

 Quach et al. (2009) identified four sleep patterns from Time 1 to Time 2: (1) No 

sleep problems, (2) Resolving (improving over Time 1), (3) Incident (beginning at Time 

2), and (4) Persistent (evident at both time points). Persistent and Incident sleep problems 

predicted the poorest outcomes in behavior, language, learning, and quality of life, 

whereas children with Resolving sleep problems showed better outcomes than either of 

these two groups. Results support the importance of good sleep practices at school entry 

and the unfortunate nature of persistent sleep difficulties on school performance. A large 

sample (n = 4460), use of both parent and teacher behavioral report, and validated 
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cognitive measures (WISC-IV and PPVT-R) are this study’s strengths. Limitations 

include the use of only two questions regarding the nature of sleep and the inability to 

draw firm conclusions about the continued nature of the reported associations.  

 Ravid et al. (2009) reported that children with greater sleep problems in 

kindergarten had increased behavioral problems, poorer cognitive abilities, and failed to 

pass first grade. Even though the results are quite striking in support of the influence of 

sleep, the major shortcoming of this study rests in the number of children associated with 

these claims. Of the 98 children enrolled, study conclusions rested on the results of just 

six students who failed to pass first grade with the remaining 92 students acting as 

controls. Thus, this second and only other study evaluating all constructs of interest, 

longitudinally, falls short of providing convincing evidence for the relations between 

sleep problems leading to academic deficiencies.  

Longitudinal studies of sleep with behavior, cognitive, or, academic outcomes. 

 Preschool to 7 years-of-age. 

 Results of studies relating behavioral or cognitive outcomes to sleep problems 

spanning the period from preschool to 7 years-of-age show remarkably similar results for 

the continued association of sleep problems with hyperactivity, anxiety, and conduct 

problems even after controlling for potentially confounding factors (Gregory et al., 2004; 

Smedje et al, 2001; Touchette et al., 2007). Shortened sleep duration appears to adversely 

affect cognitive performance, especially receptive vocabulary and nonverbal cognition 

(Touchette et al., 2007). A chronic reduction of just one hour of sleep prior to the age of 

41 months significantly predicted low receptive vocabulary and nonverbal cognitive 

performance at 6 years-of-age. For children whose sleep duration increased over the 
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period, elevated risk for low nonverbal cognitive performance remained significant. 

Results seem to suggest an early sensitive period for cognitive development, negatively 

impacted by insufficient sleep, with adverse outcomes just as children enter school. No 

measures of behavior were included in the study to determine if attention control, for 

example, may have mediated relations between sleep and cognitive performance. 

 Friedman et al. (2009) observed that the rate of change in sleep problems 

predicted later executive functioning better than initial levels. Thus, a reduction in sleep 

problems over time was associated with improving levels of executive function over the 

period from age 4 through age 17, perhaps bolstering support for early intervention. Even 

though sleep items from the Child Behavior Checklist (CBCL) were used to assess sleep 

problems, the instrument was not used to evaluate behavioral and emotional symptoms. 

This appears to be a missed opportunity, as the wealth of data available from CBCL 

subscales may have enlightened our thinking about the potentially complex relations 

among the outcome variables of interest from preschool through late adolescence.  

 Persistent sleep problems, beyond short sleep duration, have been linked to 

behavioral and emotional problems at 7 years-of-age. Persistent difficulties falling asleep 

and chronic night-waking over a 14 month period have been associated with increased 

hyperactivity, emotional symptoms, and conduct problems (Smedje et al., 2001). Almost 

50% of 6 year-olds who experienced increased difficulties falling asleep or excessive 

night-waking at 6 years-of-age continued to demonstrate similar sleep problems at 7 

years-of-age. Compared to controls, persistent difficulties falling asleep were 

significantly associated with hyperactivity, emotional, and conduct problems although 

not daytime somnolence. Thus, consistent with previous reports, fragmented or shortened 
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sleep does not necessarily translate to daytime sleepiness in this age group but more so to 

hyperactive behavior. At the same time, chronic night-waking was significantly 

associated with greater conduct problems. Two shortcomings of the study should be 

noted. Consistent with previously reviewed studies, the overall time period for 

assessment was brief, and no behavioral screening was performed at baseline.  

 Conversely, Gregory et al. (2004) assessed both sleep and behavioral/emotional 

problems at baseline (ages 3 and 4). Concurrent and predictive relationships implicating 

early sleep problems to poorer daytime functioning were found both at baseline and at 

follow-up (age 7). After accounting for the stability of hyperactivity, conduct problems, 

and anxiety at baseline, sleep at baseline modestly predicted behavioral and emotional 

problems at age 7. Consistent with previous findings (Gregory & O’Connor, 2002), sleep 

problems were slightly more predictive of subsequent anxiety than of conduct and 

hyperactivity. In contrast to Smedje et al. (2001), Gregory et al. (2004) measured 

behavioral and emotional functioning at baseline and follow-up, although regrettably, 

sleep was not measured at both time points. Thus, conclusions regarding the association 

of persistent sleep problems to daytime functioning could not be ascertained. Limitations 

include the brief time period studied and a sample which only included twins. Differences 

in twin versus singleton sleep patterns may exist and influence results, hence limiting 

generalizability of findings. 

 8 years-of-age to middle childhood. 

 Although no studies spanning this period measured sleep, behavior, cognition, 

and academics together over time, relations between sleep problems for some of these 

constructs remain generally consistent with those reported for earlier age groups.  
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Buckhalt et al. (2009) reported both concurrent and predictive associations between sleep 

and cognitive and academic outcomes in the two-year period from third to fifth grade 

after controlling for confounding factors. After controlling for third grade cognitive 

functioning, academic achievement, age, gender, SES, and race, sleep problems at third 

grade predicted poorer cognitive and academic performance two years later. This study is 

important because it relied on standardized assessment methods of cognitive and 

academic skills, thus eliminating the possibility for teacher bias driven by children’s 

work habits, such as attention control or planning and organizing skills. Because the 

study did not include behavioral measures, it is difficult to determine whether children’s 

behavior may have mediated effects of sleep problems on cognitive and academic 

outcomes. 

 Bub, Buckhalt, and El-Sheikh (2011) conducted one of the only studies to 

examine relations between changes in children’s cognitive performance and changes in 

sleep problems. Using standardized assessment methods, the researchers modeled 

individual growths curves over a three-year period beginning in second and third grade, 

and reported that children who exhibited increases in sleepiness experienced significantly 

less growth in verbal comprehension compared to children who reported decreases in 

sleepiness. The study did not investigate changes in behavior so it is unclear whether 

attention control, for instance, may have influenced relations between sleep and cognition 

over the period. 

 Fredriksen and colleagues (Fredriksen, Rhodes, Reddy, & Way, 2004) 

demonstrated the importance of examining interindividual pathways of change in sleep 

and daytime functioning during middle childhood. Students who experienced less total 
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sleep in sixth grade concurrently reported lower levels of self-esteem and depression. 

Two years later, less total sleep over time predicted heightened depressive symptoms and 

decreased self-esteem. Even though self-reported grades decreased over the period, the 

effect of the slope of sleep on the slope of grades was not significant. Further analysis 

indicated that except for a single bidirectional path between the intercepts of depression 

symptoms and sleep, the influence of sleep on the outcome variables was mainly 

unidirectional. Shortcomings for the study included the use of one measure of sleep and 

self-report for all outcome variables.  

Summary of Longitudinal Studies: Relations among Sleep Problems, Behavior, 

Cognition, and Academic Achievement 

 The literature investigating relations between children’s sleep problems and 

behavior, cognition, and academic achievement from preschool through middle 

childhood has been critically reviewed. It is apparent that sleep problems are related to 

daytime functioning in children during across middle childhood, although the extent and 

direction of the association is less clear. Examination of academic achievement and sleep 

problems with measures of children’s behavior are particularly scant. Therefore, the 

ability to draw firm conclusions about whether sleep directly affects academic 

achievement or whether behavior has a mediating role in the association is not possible 

from existing research. No study used a longitudinal design capable of establishing 

bidirectional effects between two or more domains. Thus, the long term complex and 

reciprocal relations among the constructs of interest and sleep require further study to 

define accurate depictions of unfolding developmental patterns and cumulative effects 

across multiple domains across middle childhood. Further, considerable differences exist 
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in informant reporting of sleep problems and numerous methods prevail for measurement 

of academic achievement. Lastly, sleep changes over the course of development, 

particularly at puberty and into adolescence. Failure to attend to all of these variations in 

researching connections between sleep, behavior, cognition, and academic achievement 

could lead to erroneous conclusions.  

 I now turn to a discussion of how the interplay between sleep problems, behavior, 

cognition, and academic achievement could influence children’s social competence in 

school with potential adverse affects on adjustment at the end of middle childhood. 

Sleep Problems and Social Competence 

 No studies to my knowledge have investigated sleep loss or sleep fragmentation 

and children’s social competence in dyadic or group settings. Why might such a 

connection exist? Effective social competence requires that children draw on behavioral 

and emotional response strategies to forge friendships, build cooperation, and willingly 

participate in group activities (Bodrova & Leong, 2006). Developing abilities to engage 

attention control and response inhibition, along with growth in cognitive processes such 

as working memory and planning functions, increase the child’s ability not only to 

manage response strategies but to attend more constructively to social cues in 

engagement with family, teachers, and peers (Blair, 2003; Bodrova & Leong, 2006; 

Bronson, 2000; Tarullo, Mliner, & Gunnar, 2011).  

 In light of the links found between sleep problems and attention problems, it 

seems plausible that attention skills (e.g., controlling impulses, focused attention) might 

mediate relations between sleep problems and children’s ability to execute positive 

response strategies in building relations with peers. Longitudinal research designs that 
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incorporate measurement of sleep problems and attention problems might demonstrate 

indirect effects of sleep on later social competence. Characteristics such as hyperactivity, 

inattention, impulsivity, emotional reactivity, and verbal deficits have been linked to the 

early emergence of disruptive behaviors (Calkins & Fox, 2002; Lahey & Loeber, 1997; 

Moffitt, 2003; Nigg, 2000; Nigg & Huang-Pollack, 2003). Research has shown that sleep 

problems adversely affect these same characteristics. Children with such behaviors are 

more likely to be rejected and ostracized by peers (Bierman, Smoot, & Aumiller, 1993; 

Bierman & Wargo, 1995; Pope & Bierman, 1999; Stormshak, Bierman, Bruschi, Dodge, 

& Coie, 1999). Consequently, the interplay of poor behavioral control and peer rejection 

creates a dynamic process highlighting the effects of individual differences in social-

emotional functioning as early as elementary school (Bierman & Wargo, 1995; Coie, 

Terry, Lenox, Lochman, 1995; Miller-Johnson, Coie, Maumary-Gremaud, Bierman, & 

the Conduct Problems Prevention Research Group, 2002).  

 Research has shown that advances in language skills, particularly inner speech, 

are especially important during the preschool period to promote growth in regulatory 

processes that facilitate satisfying and meaningful exchanges with peers (Vygotsky, 1962, 

1978, 1987; Luria, 1959, 1961; Winsler, Carlton, & Barry, 2000; Winsler, De Leon, 

Wallace, Carlton, & Willson-Quayle, 2003; Winsler & Diaz, 1995; Winsler, Manfra, & 

Diaz, 2007; Winsler & Naglieri, 2003). Furthermore, research has demonstrated links 

between children’s maturing sleep-wake state organization and deficits in language 

acquisition. For example, poor sleep consolidation in the first two years of life adversely 

impacted language development at 5 years-of-age after controlling for other child and 

maternal factors considered central to language acquisition (Dionne et al., 2011). 
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Evidence suggests that delays in sleep-wake state regulation interrupt processes 

associated with memory consolidation and attention regulation in support of language 

learning (Curcio et al., 2006; Dearing, McCartney, Marshall, & Warner, 2001; Pilcher & 

Huffcutt, 1996 Scher, 2005; Touchette et al., 2007). Two mechanisms are thought to 

explain the relations between early sleep consolidation and language development. First, 

poor sleep consolidation may adversely affect memory consolidation processes required 

for language learning (Curcio et al., 2006; Pilcher & Huffcutt, 1996). Second, higher 

order cognitive processing, such as attention control, is important to process language 

during social interactions, and attention processes have been deemed sensitive to 

maturing sleep-wake organization (Dahl, 1996; Harrison & Horne, 1998; Horne, 1993). 

 Thus, there is reason to believe that sleep affects children’s social skill 

development. Developing social competence is contingent upon combined influences 

from both children’s behavioral and cognitive functioning, and research has shown that 

sleep maturation and sleep disturbances exert adverse effects on these same mechanisms. 

Research designs have yet to study the effects of sleep problems, either directly or 

indirectly, on children’s social competence. If sleep were found to play a role, efforts to 

enhance social functioning might include delving more deeply into children’s sleep 

problems as a mechanism to influence change in peer interactions.  

Children’s Adjustment at the End of Middle Childhood: Cumulative Effects from 

Multiple Domains across Middle Childhood 

The present study seeks to understand the overall effects of sleep problems, 

attention problems, and academic and social competence across middle childhood on 

children’s adjustment at the end of middle childhood. A child’s experience of success or 
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failure in the school setting is a product of complex transactions that may alter the course 

of development in adaptive or maladaptive ways (Bronfenbrenner & Morris, 1998; 

Eccles, 2004; Juvonen & Weiner, 1993; Masten & Coatsworth, 1998; Masten, Burt, & 

Coatsworth, 2006; Patrick & Ryan, 2005; Sameroff, 1975; Sameroff & Chandler, 1975; 

Sameroff &MacKenzie, 2003). Competency-based models of development assert that 

effective adaptation begins in early childhood, and the course of adjustment throughout 

development results from complex interactions between the child and his or her 

environment (Masten & Coatsworth, 1998; Masten, Coatsworth, Neemann, Gest, 

Tellegen, & Garmezy, 1995; Masten et al., 2006; Olson & Sameroff, 2009). Children’s 

feelings about school and themselves as students have important implications for their 

emotional and physical well-being. In the next section, I briefly review the extant 

literature to describe how problems with sleep and academic and social competence 

influence children’s feelings about depressive symptoms and school adjustment at the 

end of middle childhood.  

Sleep Problems and Children’s Feelings of Depressive Symptoms and School 

Adjustment 

 The sleep and emotional information processing model (Walker, 2009) offers a 

theoretical explanation for sleep problems predicting depressive symptoms and feelings 

associated with school competence. The theory claims that sleep loss (1) impairs the 

neural formation and retention of memories of positive and neutral affective valence, (2) 

facilitates encoding of negative emotional memories and hyperlimbic reactivity to 

negative emotional events, and, (3) preserves long-term dominance of memories 

associated with negative experiences. According to this model, both prelearning and 
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postlearning sleep are thought to play a role in the formation of new human episodic 

memories to balance the neural facilitation of emotional experience. Specifically, the 

model predicts that REM sleep, in conjunction with amygdala-hippocampal networks that 

encode salient events, promotes affective demodulation of previous affective experiences 

and decreases their emotion intensity. Sleep loss interferes with this process by failing to 

reduce heightened amygdala activity in response to emotional experiences thus increasing 

next-day subjective emotionality.  

 This model suggests that frequent reports for a co-occurrence of sleep problems 

and anxiety and depression stem from the failure of demodulation and the negative 

ensuing consequences to emotional regulation. Sleep problems have been clearly related 

to depression in children during middle childhood (Bertocci et al., 2005; Costello, 

Erkanli, & Angold 2006; Ivanenko, Crabtree, & Gozal, 2005; Johnson, Chilcoat, & 

Breslau, 2000; Liu et al., 2007). Research has shown that at least two-thirds of depressed 

children have considerable sleep onset and maintenance problems. A recent study of 

children aged seven to fourteen reported sleep problems present in almost 73% of 

children diagnosed with major depressive disorder (MDD; Liu et al., 2007). Children 

with both insomnia and hypersomnia were reported as most severely depressed.  

 During the transition to adolescence, biological and psychosocial changes 

associated with the onset of puberty begin to emerge, and research has found that 

children’s sleep-wake organization also undergoes significant reorganization during this 

period (see Carskadon et al., 1993; Gau & Soong, 2003; Laberge, Petit, Simard, Vitaro, 

Tremblay, & Montplaisir, 2001). The key changes include a marked tendency for later 

bedtimes and rise times (delayed sleep phase), shorter sleep and more daytime sleepiness, 
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and a marked reduction in the amount of slow-wave-sleep (SWS). Concurrently, there is 

evidence that the amygdala and hippocampus, brain regions that govern emotion, social 

processing, and self-awareness, undergo anatomical changes that coincide with the onset 

of puberty (Giedd et al., 1999; Neufang et al., 2009; Perrin et al., 2008; Sowell & 

Jernigan, 1998; Sowell et al., 1999; Spear, 2000).  

 Fredriksen et al. (2004) illustrated the association of sleep loss, self-esteem, and 

depressive symptoms. In middle childhood, students who experienced less total sleep in 

sixth grade concurrently reported lower levels of self-esteem and depression. Two years 

later, less total sleep over time predicted heightened depressive symptoms and decreased 

self-esteem. Except for a single bidirectional path between the intercepts of depression 

symptoms and sleep, the influence of sleep on other outcomes variables was mainly 

unidirectional. Taken together, biological changes associated with sleep-wake patterns 

and social and emotional processing shortly before adolescence may contribute to 

children’s feelings of adjustment at the end of middle childhood.  

Effects of Competence on Childhood Depressive Symptoms 

 Theoretical explanations for the emergence of depressive symptoms in children 

have, at their foundation, ties to competence in academic, behavioral, and social domains. 

According to the competency-based feedback model (Cole, 1990, 1991), depressive 

symptoms have a greater likelihood for emerging in middle childhood if the child is 

exposed to persistent negative feedback from important others about their ability or 

performance in multiple domains of competence. A second theory, the dual failure model 

(Patterson & Stoolmiller, 1991), suggests that early and persistent problem behaviors lead 

to peer rejection and academic failure, which over time, predict heightened levels of 
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depressive symptoms. Both perspectives portray a cumulative and progressive pattern of 

deteriorating self-concept resulting from transactions in the school setting that, by middle 

childhood, transmit deleterious effects.  

 Cole, Martin, and Powers (1997) claim that depressive symptoms arise from 

normal developmental processes gone awry due to primarily consistent negative 

appraisals by teachers, peers, and parents. Particularly in middle childhood, children’s 

cognitive styles and self-schemas have not completely formed (Cole, 1991; Cole, 

Jacquez, & Maschman, 2001a), and thus are open to influence especially by significant 

others (Furman & Buhrmester, 1985). With mostly negative self-information to process, 

the child forms a negative self-concept over time.  

 General agreement exists for the increasing stability of self-concepts that, without 

contextual or developmental discontinuities, are anticipated to remain relatively stable. 

For example, Cole et al. (2001a) demonstrated that children’s self-appraisals were 

significantly predicted by teachers, parents, and peers appraisals in multiple domains of 

school functioning. Cole et al. proposed that real competency deficits in academic and 

social skills were accurately perceived by teachers and peers who then formed opinions 

about the child’s reputation as a competent student. Transmittal of such perceptions to the 

child directly or indirectly gave way to constructions of self-perception. In turn, self-

perceptions of competence were significantly predictive of children’s self-reported 

depressive symptoms two years later after controlling for prior levels of depressive 

symptoms. Additional cross-sectional and longitudinal research has yielded support for 

the competency-based model of depressive symptoms (Cole, Martin, Powers, & Truglio, 

1996; Cole, Maxwell, & Dukewich, & Yosick, 2010; Cole & Turner, 1993).  
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 Herman, Lambert, Reinke, and Ialongo (2008) sought to explain whether the 

influence of low academic competence in first grade on seventh grade depressive 

symptoms was direct or mediated via perceived self-control. Findings demonstrated a 

moderate direct influence for low first grade academics predicting seventh grade 

depressive symptoms. However, when perceived self-control was introduced into the 

model, it fully mediated the effects of academic achievement on depressive symptoms. 

Maughan, Rowe, Loeber, and Stouthamer-Loeber (2003) conducted a similar study and 

found that early and persistent reading problems forecasted heightened levels of later 

depressive symptoms after accounting for family risks and disruptive behaviors. 

Although not tested, the researchers concluded that they could not rule out the possibility 

for a mediating influence of perceived self-control or self-concept.  

 Taken together, it appears that depressive symptoms may emerge in the process of 

generally normative development through negative competency-based feedback from 

important others, or directly through failures in one or more domains of school 

competence. Without considerable change in the child’s performance or the content of 

feedback delivered by important others, self-concepts seem to remain relatively stable 

across time. Few examples exist in the literature to determine the extent to which 

heightened depressive symptoms emerge at the end of middle childhood through the 

dynamic interplay of academic and social experiences across middle childhood. 

School Competence and Children’s Feelings about School 

 By the time children reach the end of middle childhood, their feelings about 

themselves as students have had sufficient time to form. According to child and 

environmental models of development, children’s feelings of competence and well-being 
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are the product of the dynamic interplay of both academic and social experiences that 

have taken place over a lengthy period of childhood (Berndt, 1999; Berndt & Ladd, 1989; 

Bronfenbrenner & Morris, 1998; Eccles, 2004; Eccles & Roeser, 2011; Ladd & Burgess, 

2001; Ladd & Dinella, 2009; Ladd, Kochenderfer, & Coleman, 1996, 1997; Parker, 

Rubin, Price, & DeRosier, 1995). The adaptive or maladaptive feelings that children 

develop at the end of middle childhood begin to form the basis for coping with broader 

academic and psychological adjustments associated with impending school transitions.  

Self-system theories of engagement suggest that motivation and engagement in school 

stem from feelings of academic competence and social connectedness with peers and 

teachers (Connell & Wellborn, 1991; Skinner & Belmont, 1993; Skinner, Wellborn, & 

Connell, 1990; Valeski & Stipek, 2001). Next, I briefly review relations between the 

domains in the present study and children’s feelings of academic competence, social 

connectedness, and motivation to achieve in school. 

Classroom Effects on Children’s Feelings about School 

 Children’s feelings about school result from a series of dynamic processes that 

operate together and across time that lead to perceptions about academic performance and 

feelings about social support from teachers and peers (Connell & Wellborn, 1991; 

Valeski & Stipek, 2001). Developmental differences are evident in children’s perception 

of academic competence (Stipek & Daniels, 1988; Wigfield et al., 1997). In early 

elementary school, young children typically overestimate their academic abilities as 

demonstrated by lack of convergence with teacher ratings of performance (Stipek &  

Mac Iver, 1989). By second or third grade, however, closer alignment begins to exist 

between children’s perspectives and objective indices of performance (Wigfield et al., 
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1997). Two views explain the increasing accuracy with which children assess their 

academic performance. First, by about third grade, children’s cognitive skills increasingly 

enable them to understand that ability is not a stable quality across children but an 

interindividual difference (Cole et al., 2001a). Second, classroom instructional practices 

change over the course of elementary school (Howe, 2010). In preschool through first 

grade, children’s perception of their own performance mainly stems from task 

achievement and teacher feedback about the quality of their work. By second or third 

grade, classroom assessment becomes normative, evaluative, frequent, and public.  

 Research has shown that classroom instructional practices play a role in children’s 

academic and social feelings about school (Stipek, Feiler, Byler, Ryan, Milburn, & 

Salmon, 1995; Valeski & Stipek, 2001). In particular, declines in children’s perceived 

academic competence later in elementary school parallel changes in instructional 

practices that focus on comparison and competition (Howe, 2010). These practices also 

affect children’s perceived social support from peers and teachers. Even though the 

present study does not seek to directly investigate classroom instruction and relations to 

children’s feelings about school, it is important to evaluate the extant literature to inform 

hypotheses about the interrelations between academic and social competence and 

children’s adjustment at the end of middle childhood. For example, research has largely 

supported the social skills deficit hypothesis that focuses on children’s problem behaviors 

and temperament to account for differences in peer relationship quality (Dodge, Pettit, 

McClaskey, & Brown, 1986; Hay, Payne, & Chadwick, 2004; Wentzel, 2009). The 

present study supports this perspective in that problem behaviors, such as attention 

control, appear to negatively influence peer interactions consistently across time. Support 
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for this view notwithstanding, environmental factors receive far less scrutiny (Wentzel, 

2009), particularly dimensions of school structure and culture that affect behavior, 

academic performance and social competence (Domitrovich & Bierman, 2001; Chen, 

Hughes, Liew, & Kwok, 2010; Farmer, Lines, & Hamm, 2011; Howe, 2010; Gest & 

Rodkin, 2011; Kindermann, 2011; Hughes, Dyer, Luo, & Kwok, 2009; Hartup, 1970; 

Howe, 2010; Rubin, Bukowski, & Parker, 1998).  

 Evidence has shown that classroom practices enable children to form reasonably 

accurate judgments of peers’ academic achievement (Gest & Rodkin, 2011), and children 

use this information to form reputational biases when developing peer affiliations 

(Berndt, 1999). How do children form, with such accuracy, the academic reputations of 

their peers? Academic grouping or classroom seating arrangements represent 

organizational mechanisms of classroom structure, usually with the intention of grouping 

students by ability categories (e.g., low, medium, high; Howe, 2010) to support 

differentiated subject matter instruction (e.g., reading, math). Ability groups can function 

within or outside of the classroom resulting in naturally occurring peer groups.  

 As might be expected, children become aware of such academic groupings, and 

designations have been known to convey social status and gateways to potential friends. 

Hence, the academic underachievement hypothesis and its relation to peer competence 

suggests that less academically capable children at school entry may be assigned to low 

ability groups with similarly achieving peers. In turn, opportunities to experience the 

positive benefits of social interactions with high-achieving peers (Ladd, Price, & Hart, 

1990) may be compromised due to structural decisions or social status conveyed through 

differential placement. Without considerable improvement in a child’s academic abilities, 
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similar placement patterns and social stratification may continue across time, limiting 

beneficial exposure to peers with higher achievement orientations and better developed 

peer interaction skills (Buhs & Ladd, 2001; Newcomb & Bagwell, 1996). In addition, if 

exclusionary practices or overt confrontations by peers ensue on a consistent basis, lower 

achieving children’s positive response strategies may wane over time (Hymel, Wagner, & 

Butler, 1990; Kupersmidt & DeRosier, 2004). 

 A second environmental aspect of classroom instruction that draws attention to 

academic differences lies in observable teacher-child interactions via the performance 

mode of instruction. This method of instruction creates a natural environment for 

academic comparisons among children through the use of initiation-response-feedback 

(IRF) processes (Coulthard, 1977). This highly prevalent method of instruction 

(Alexander, 2001; Nystrand, Wu, Gamorgan, Zeiser, & Long, 2003) is viewed as an 

environment of competition vs. cooperation, with one student acting as performer and the 

remaining students as the audience. Very simply, teacher-generated questions require a 

student response that is evaluated for accuracy with corresponding feedback from the 

teacher. Thus, individual student performance becomes readily apparent to peers, as well 

as the frequency with which individual students play the performer vs. the audience role.  

 Beyond teacher feedback received through the performance mode, the quality of 

individual teacher-child relations can be observed by other students through everyday 

classroom routines. Confrontational interactions between teacher and student during the 

course of instruction, especially when frequent and disruptive to classroom functioning, 

naturally showcase children in opposition with important authority figures. Children 

become aware of teacher attitudes towards these children, and evidence suggests this 
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information can be instrumental in forming judgments about peers, both academically 

and behaviorally (Hughes et al., 2009; Hughes & Kwok, 2006; Kupersmdit & DeRosier, 

2004; Mercer & DeRosier, 2008). Children have been shown to model teachers’ tacit 

negative responses to certain students. Modeling of this form can set the stage for similar 

child-child confrontations with risk of eroding positive peer competence.  

Summary of the Review of Children’s Feelings about School 

 Child and environmental models of development enlighten our understanding 

about the dynamic interplay of multiple processes that influence children’s feelings about 

their academic and social competence during middle childhood (Berndt & Ladd, 1989; 

Bronfenbrenner & Morris, 1998; Eccles & Roeser, 2011; Ladd, 2005; Parker, Rubin, 

Price, & DeRosier, 1995). Several highly observable forms of classroom structure and 

instructional practices reflect environmental factors that appear to influence children’s 

views about other students’ capabilities, both academically and socially. Such 

environmental mechanisms draw attention to differences, aid in the formation of 

academic reputations, and likely influence the effectiveness of transactions that take place 

among peers. Likewise, children with pre-existing behavioral problems, who also become 

the recipients of negative academic reputational biases, might be dually at risk for poor 

peer relations in the school setting (Hymel et al., 1990). Taken together, by the time 

children reach the end of middle childhood, the dynamic processes of child and 

environment likely have influenced children’s feelings about their own academic 

competence, social status in the school setting, and their motivation to achieve. 

  Furthermore, in accordance with previous sections of this paper that reviewed 

children’s psychological functioning and sleep problems across middle childhood, 
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children with feelings of maladjustment at the end of middle childhood may be more 

likely to report more sleep problems, lower levels of self-esteem, and higher rates of 

depressive symptoms. Without appropriate intervention prior to the volatile period of 

adolescence, children’s continued negative feelings about themselves may lead to further 

decrements in academic performance, feelings of isolation, clinical depression, substance 

abuse, or participation in risky behaviors (Broidy et al., 2003; Campbell et al., 2000; 

Sektnan et al., 2010; Shaw et al., 2003).       

Summary of Review of the Literature 

 In general, children’s sleep problems have not been a central focus of 

investigation in attempts to improve attention control, or academic achievement and 

social competence across middle childhood. What is apparent from the literature, though, 

is an intriguing overlap of brain/behavior relations that appear to exist between sleep 

problems and attention problems. A review of the literature suggests that although studies 

of children’s sleep problems and daytime functioning have linked sleep loss, sleep 

fragmentation, and protracted maturation of sleep-wake organization with attention 

problems, language development, memory processes, and academic performance, very 

little is known about the extent, direction, and developmental pathways of the relations. 

Examination of academic performance together with sleep problems and attention 

problems is particularly scant.  

 For example, it is unclear whether sleep problems directly affect academic 

achievement or effects might be mediated by attention problems. Are sleep problems the 

“leading” variable that begins a downward spiral that negatively affects academic and 

social competence? Or, do attention problems at school entry lead to poor peer relations 
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which, in turn, lead to sleep problems at a later time point? This type of cascading pattern 

has not been studied, and requires rigorous analytic methods to disentangle direction of 

effects using a longitudinal design. The current literature limits conclusions about the 

cumulative impact to children’s adjustment and feelings about school at the end of 

middle childhood. Hence, a lack of clarity exists for the type and timing of interventions 

that could interrupt maladaptive pathways prior to adolescence.  
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CHAPTER THREE 

CONCEPTUAL MODEL OF SLEEP, SCHOOL COMPETENCE AND 

CHILDREN’S ADJUSTMENT 

 

 I propose a conceptual model of sleep problems, attention problems, and 

academic and social competence across middle childhood to describe relations among the 

domains and paths to children’s adjustment at the end of middle childhood. A diagram of 

the model is presented in Figure 1.  

 

 

 

Figure 1. Conceptual model of sleep, school competence, and children’s adjustment. 

 

 

This model draws upon principles from ecological and transactional theories of 

development (Bronfenbrenner & Morris, 1998; Eccles, 2004; Juvonen & Weiner, 1993; 

Masten & Coatsworth, 1998; Masten et al., 2006; Patrick & Ryan, 2005; Sameroff, 1975; 

Sameroff & Chandler, 1975; Sameroff & MacKenzie, 2003), and Dahl and Conway’s 

(2009) bidirectional view of sleep and self-regulatory processes.  
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 Sleep problems in this model refer to mother’s perceived frequency of children’s 

night wakings, whether the child sleeps less or more than typical for a developmental 

period, and the extent to which trouble sleeping is a problem for the child. This model 

posits reciprocal influences among the domains of sleep problems, attention problems, 

and academic and social competence across middle childhood. Domains in the model 

may directly or indirectly predict children’s adjustment at the end of middle childhood. 

Thus, the model assumes that variables may act as both predictors and outcomes in a 

cascading pattern across multiple time points. 

 The model targets the middle childhood period to inform decisions about the type 

and timing of intervention opportunities prior to the volatile period of adolescence. The 

end of middle childhood marks a period of transition in children’s lives when children 

may change schools (e.g. move from elementary school to middle school) or be expected 

to exhibit increased independence in managing school schedules and responsibilities. By 

the time children reach this period, any effects among the process variables, singly or in 

combination, likely have had sufficient time to influence children’s adjustment. As noted 

by Dahl and Conway (2009), “cognitive and behavioral interventions to establish good 

sleep habits and patterns in the developmental window just before the pubertal transition 

may prevent the negative spirals before they progress to a vicious cycle of dysregulation 

seen so often in late adolescence” (p. 312-313). 

Relations among Domains for the Conceptual Model: Empirical Evidence from 

Transactional Models of Development 

  According to Sameroff and MacKenzie (2003, p. 614), “the development of the 

child is a product of the continuous dynamic interactions of the child and the experience 
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provided by his or her family and social context”. From a research perspective, this view 

has been supported and investigated through the application of a transactional model of 

development (Sameroff, 1975; Sameroff & Chandler, 1975; Sameroff & Mackenzie, 

2003). The model proposes that any developmental process within the individual must be 

studied in context such that outcomes are considered the product of the interplay between 

the individual’s characteristics and his or her experience in that context. More recent 

renderings of transactional models (see Olson & Sameroff, 2009) investigate the interplay 

of child and contextual characteristics as one active system, for example, that of parents 

and children in the family setting, and children, peers, and teachers in social and 

classroom environments. Use of transactional models in empirical research, particularly 

in the field of developmental psychopathology, has been especially fruitful since the 

mechanisms to intervene and disrupt maladaptive outcomes should become known due to 

the unfolding of periods of risk across a particular developmental cycle. Major barriers 

continue to exist in the empirical use of such models. Obstacles include theoretically 

defining the model of assessment for dynamic systems, developing longitudinal studies 

with sufficient time points and large enough samples, and employing analytical 

approaches with the capacity and complexity to evaluate multiple interacting domains 

over time. 

 Recently, investigators have used the term developmental cascades to further 

depict transactional development models to convey the importance of the “cumulative 

consequences for development of the many interactions and transactions occurring in 

developing systems that result in spreading effects across levels, among domains at the 

same level, and across different systems or generations” (Masten & Cicchetti, 2010, p. 
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491). The interplay of multiple domains may result in effects deemed as direct and 

unidirectional, direct and bidirectional, or indirect through various pathways, with each 

successive stage considered a partial product of previous stages and the current stage. In 

sum, these effects are anticipated to alter the course of development over time. In 

developmental psychopathology, such patterns have been referred to as amplification, 

snowballing, transactional, or progressive (Cicchetti & Tucker, 1994; Dodge & Pettit, 

2003; Hinshaw & Anderson, 1996; Patterson, Reid, & Dishion, 1998), and they are best 

tested with data from at least three domains and across three or more time points (Masten 

et al., 2006). Recent attention to developmental cascade models has advanced 

understanding of the etiology of certain childhood behavioral problems and mental health 

concerns by mapping the mechanisms through which early risk factors transmit their 

effects to a series of outcomes at later time periods. Cox and colleagues (Cox, Mills-

Koonce, Propper, & Gariépy, 2010) suggest that framing effects of person-environment 

interactions as cascading across time shifts the model of intervention from one that 

targets personal deficiency to one that outlines risk in relational terms subject to 

reorganization at specific points in development. 

Proposed Relations among Domains for the Conceptual Model 

Sleep Problems and Attention Problems  

 This model proposes reciprocal relations between sleep problems and attention 

problems. Numerous studies provide evidence across middle childhood for direct effects 

of sleep problems on attention problems (e.g., Gruber et al., 2009; Van der Heijden et al., 

2007). Even though less evidence exists for attention problems predicting sleep problems, 

research has shown that without effective parental limit setting at bedtime, children’s 
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poor impulse control may lead to longer sleep onset latency possibly leading to shortened 

sleep duration (Noble et al., 2012; Owens, 2009). 

Sleep Problems and Academic Achievement 

 The model suggests bidirectional relations between sleep problems and academic 

achievement. Cognitive regulation enables children to use and further develop cognitive 

processes necessary for academic learning and problem solving (Bodrova & Leong 

(2006), and theoretical models and empirical evidence argue a role for sleep in cognitive 

functioning (Diekelmann & Born, 2010; Walker & Stickgold, 2006). Furthermore, the 

model’s construction also suggests that effects of sleep on academics may result from the 

mediating effects of attention problems. Studies report direct effects of sleep on academic 

achievement largely using subjective assessment methods (Dewald et al., 2010). 

Measures such as teacher report or classroom grades may conflate academic performance 

with behavioral processes that support academic task completion (e.g., work habits, 

planning and organization). If this is the case, attention control may fully or partially 

mediate relations between sleep and academic achievement leading to alternative 

conclusions about intervention.  

 Even though evidence is limited for academic achievement predicting sleep 

problems, the model hypothesizes that anxiety, an unmeasured variable in this model, 

mediates relations between academic performance and sleep. Children with deficiencies 

in academic performance may experience more anxiety-provoking thoughts and concerns 

about their academic skills (Maughan et al., 2003). Increased anxiety has been associated 

with prolonged sleep onset with subsequent negative effects to total sleep duration 

(Alfano, Ginsburg, & Kingery, 2007). Heightened anxiety also has been related to 
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increased sleep fragmentation and difficulty returning to sleep. Both conditions may 

reduce the amount of time spent in restful sleep.   

Sleep Problems and Social Competence 

 The model suggests reciprocal relations between sleep problems and social 

competence. Research has shown that children’s language development is essential to 

building and engaging in social interactions with peers. Children who experience 

protracted maturation or organization of sleep-wake cycles have demonstrated slower 

growth in building language skills deemed important to positive peer relations (Dionne et 

al., 2011). Positive social interactions require control of attention processes, and 

theoretical models posit possible bidirectional associations between sleep and attention 

(Dahl & Conway, 2009).  

 Problems with social interactions have been associated with increased anxiety, 

and heightened anxiety at bedtime has been shown to extend sleep onset latency and 

increase night wakings, with subsequent negative effects on total sleep duration. This 

model hypothesizes that anxiety, an unmeasured variable in this model, mediates 

relations between social competence and sleep.   

Attention Problems and Academic Achievement 

 The model hypothesizes reciprocal relations between attention problems and 

academic achievement. Two competing hypotheses exist to support the potential for 

reciprocal effects. I describe each hypothesis and then provide results from a research 

design that used a transactional model to uncover reciprocity. 
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 Behavioral deficiency hypothesis. 

 The behavioral deficiency hypothesis posits that early behavioral deficiencies, 

such as inattention and hyperactivity, negatively influence learning opportunities and lead 

to academic failure (Ansary & Luthar, 2009; Campbell, Spieker, Burchinal, & Poe, 2006; 

Moilanen, Shaw, & Maxwell, 2010; Stipek & Miles, 2008). The child is consumed by 

participation in distractive actions or activities that focus cognitive attention elsewhere. 

Poor behavioral control likely places the child at risk for peer rejection (Coie, Dodge, & 

Kupersmidt, 1990), thus social learning opportunities may be jeopardized, with or 

without associated academic failure.  

 Academic underachievement hypothesis. 

 The academic underachievement hypothesis suggests that early failures in 

academic functioning initiate the development of externalizing or internalizing behaviors 

or promote further deterioration of existing behavior problems (e.g., Chen, Rubin, & Li, 

1997; Dishion, Patterson, Stoolmiller, & Skinner, 1991; Hinshaw, 1992a; Masten et al., 

2005; Williams & McGee, 1994). Low academic functioning as early as school entry 

may precipitate a level of frustration in the child leading to disruptive social behavior, 

which in turn, may lead to rejection from peers (Schwartz, Chang, & Farver, 2001; 

Schwartz, Farver, Chang, & Lee-Shim, 2002; Welsh, Parke, Widaman, & O’Neil, 2001). 

Support for the academic underachievement hypothesis comes from studies targeting 

academic interventions to improve social acceptability that improved reading, math, and 

sociometric status above and beyond interventions that targeted only one component of 

child functioning (Coie & Krehbiel, 1984).  



55 

 

 Research by Moilanen et al. (2010) offer evidence for both hypotheses leading to 

conclusions that timing of assessment and use of repeated measures are important design 

factors in the quest to uncover direction of effects. The researchers found that high levels 

of externalizing behaviors at age 6 (around the time of formal school entry) significantly 

predicted low academic competence at age 8, and again at age 10, lending support for the 

behavioral deficiency hypothesis. At age 10, however, shortly before the transition to 

middle school, academic achievement alone predicted age 11 externalizing behaviors 

lending support for the academic underachievement hypothesis. Repeated assessments of 

the same variable over multiple time points enabled Moilanen et al. to identify support 

for both the behavioral deficiency and academic underachievement hypotheses but at 

different points in development, perhaps leading to more informed decisions about the 

type and timing of interventions.  

Attention Problems and Social Competence 

 This model proposes reciprocal associations between attention problems and 

social competence. Attention difficulties may lead to distractive or hyperactive behaviors 

that limit opportunities for social learning (Tarullo et al., 2011). which in turn may lead to 

peer rejection (Bierman et al., 1993; Bierman & Wargo, 1995; Pope & Bierman, 1999; 

Stormshak et al., 1999). Social rejection may promote frustration and heightened levels 

of poor impulse control that further restricts social learning opportunities (Bierman & 

Wargo, 1995; Coie et al., 1995). 

 Drawing from transactional models that tested relations between behavior and 

social competence, Van Lier and Koot (2010) report on the pattern of reciprocity 

described for this model. The researchers repeatedly assessed externalizing behavior and 
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peer relations from kindergarten through fourth grade. Early externalizing problems 

exhibited consistent and negative effects on peer relations over the period. The continuity 

of poor peer relations, in turn, predicted increased levels of externalizing problems by the 

end of fourth grade.  

 Academic Achievement and Social Competence 

 The model proposes reciprocal relations between academic achievement and 

social competence. Academic achievement has been linked to social competence in 

several important ways. First, children who are high-achieving tend to display more 

prosocial behaviors (e.g. socially responsible behavior), seek out peers who are similar, 

and tend to reinforce these behaviors in one another (Altermatt & Pomerantz, 2003; 

Berndt, 1999; Nangle, Erdley, & Gold, 1996; Ryan, 2001). Research has shown that 

classroom grouping and instructional practices that separate children based on 

achievement also influence social skill development (Howe, 2010). Lower achieving 

children’s opportunities to observe and model positive peer behaviors exhibited by higher 

achieving peers may be curtailed through academic placement and instructional decisions 

(Parker & Asher, 1987).  

 Academic failure, by itself, has shown to create social stigma among peers. In 

turn, social rejection may spur aggressive, deviant, or socially-avoidant behaviors which 

interfere with learning. On the other hand, academic underachievement could exert an 

indirect influence on peer relations through direct effects on behavior. Low academic 

functioning at school entry may precipitate a level of frustration in the child leading to 

disruptive social behavior or ineffectual response strategies, which in turn, may lead to 

rejection from peers (Schwartz et al., 2001; Schwartz et al., 2002; Welsh et al., 2001). In 
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turn, such social rejection may incite further negative behaviors from the child leading to 

more maladaptive outcomes (Snyder, Schrepferman, McEachern, Barner, Johnson, & 

Provines, 2008). 

Effects of Sleep Problems, Attention Problems, and Academic and Social 

Competence on Children’s Adjustment 

 The model proposes that sleep problems, attention problems, and academic and 

social competence influence children’s adjustment through direct and indirect paths that 

result from transactions among the domains that occur across middle childhood. Child 

and environment models of development suggest that the dynamic interplay of multiple 

processes influence children’s feelings about their academic and social competence 

(Berndt & Ladd, 1989; Bronfenbrenner & Morris, 1998; Cole, 1990, 1991; Eccles & 

Roeser, 2010; Ladd, 2005; Parker et al., 1995). In this model, both biological (e.g., sleep; 

see Walker, 2009) and contextual factors (e.g., individual performance and classroom 

instructional practices; see Howe, 2010) transact across time to affect children’s feelings 

of depressive symptoms and perceived academic and social competence.    

Testing the Conceptual Model: Design Considerations 

 Testing the model for bidirectional effects among the process variables across 

middle childhood and their cumulative effects on children’s adjustment at the end of 

middle childhood requires a longitudinal research design with (1) repeated measures 

across four assessments, (2) analytic methods that control for prior and concurrent 

relations among the process variables, and (3) sufficient sample size to detect effects 

given the number of domains in the model. With this design, for example, the model can 

test whether children’s sleep problems at Time 1 (T1) directly affect academic 
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achievement at Time 2 (T2), or whether T1 sleep problems indirectly affect Time 3 (T3) 

academic achievement through T2 attention problems. In both cases, it is possible to 

establish the overall effects (e.g., direct and indirect) of each process variable on 

children’s adjustment at the last time point as well as the combined cumulative effects 

across the study period for all process variables on the outcome variables.  

Research Questions and Hypotheses 

Research Question 1. 

Are children’s sleep problems, attention problems, and academic and social competence 

stable from preschool through middle childhood? 

 H1. Children’s sleep problems, attention problems, and academic and social  

         competence will be relatively stable from one time period to the next across  

         the assessment period.  

Research Question 2.  

What is the direction of the relations among children’s sleep problems, attention 

problems, and academic and social competence from one assessment period to the next 

across middle childhood? Is the direction of relations reciprocal or unidirectional from 

one assessment period to the next? 

 H2a: Sleep problems will reciprocally and positively predict attention     

          problems at each subsequent assessment period from preschool through   

          middle childhood. 

 H2b: Sleep problems will reciprocally and negatively predict academic 

                      achievement at each subsequent assessment period from preschool through 

                      middle childhood.  



59 

 

 H2c: Sleep problems will reciprocally and negatively predict social   

          competence at each subsequent assessment period from preschool through  

          middle childhood. 

 H2d: Attention problems and academic achievement will reciprocally and        

           negatively predict one another at each subsequent assessment period from   

           preschool through middle childhood. 

 H2e: Attention problems and social competence will reciprocally and              

          negatively predict one another at each subsequent assessment period from   

          preschool through middle childhood. 

 H2f: Academic achievement and social competence will reciprocally and        

          positively predict one another at each subsequent assessment period from  

          preschool through middle childhood. 

Research Question 3. 

Do sleep problems, attention problems, and academic competence at the beginning of 

middle childhood directly predict children’s sleep, attention, and school competence later 

in middle childhood beyond their indirect effects? 

 H3.  Sleep problems, attention problems, and academic competence              

         at the beginning of middle childhood will directly predict 

         children’s sleep, attention, and school competence later in middle 

                    childhood beyond their indirect effects. 
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Research Question 4. 

What are the effects of sleep problems, attention problems, and academic and social 

competence on children’s depressive symptoms, school perceived competence, school 

motivation, and school social aspects at the end of middle childhood? 

 H4a. Sleep problems will directly and positively predict children’s depressive  

          symptoms, and negatively predict school perceived competence, school    

          motivation, and school social aspects at the end of middle childhood. 

 H4b. Attention problems will directly and positively predict children’s depressive 

          symptoms, and negatively predict school perceived competence, school    

          motivation, and school social aspects at the end of middle childhood. 

 H4c. Academic achievement will directly and negatively predict children’s   

         depressive symptoms, and positively predict school perceived competence,    

         school motivation, and school social aspects at the end of middle childhood. 

 H4d. Social competence will directly and negatively predict children’s depressive 

          symptoms, and positively predict school perceived competence, school    

          motivation, and school social aspects at the end of middle childhood. 

Research Question 5. 

Do sleep problems, attention problems, and academic competence at the beginning of 

middle childhood directly predict children’s adjustment at the end of middle childhood 

beyond their indirect effects?  

 H5a.  Sleep problems at the beginning of middle childhood will have positive and 

           direct effects on depressive symptoms and negative and direct effects on 
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                      perceived competence, school motivation, and social aspects at the end of    

           middle childhood that are beyond their indirect effects. 

 H5b.  Attention problems at the beginning of middle childhood will have positive 

           and direct effects on depressive symptoms and negative and direct effects   

           on perceived competence, school motivation, and social aspects at the end      

           of middle childhood that are beyond their indirect effects. 

 H5c.  Academic achievement at the beginning of middle childhood will have        

           negative and direct effects on depressive symptoms and positive and direct   

           effects on perceived competence, school motivation, and social aspects at   

           the end of middle childhood that are beyond their indirect effects. 
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CHAPTER FOUR 

METHOD 

 

The Present Study 

 

 Using the conceptual model (see Figure 1), the present study examines 

interrelations among the process variables across middle childhood (i.e., 54 months, 

Grade 1, Grade 3, and Grade 5) and determines direct, overall indirect, and total effects 

of the variables on children’s adjustment (e.g., children’s depressive symptoms, school 

perceived competence, school motivation, school social aspects) at the end of middle 

childhood. Two year intervals between assessments were chosen because (1) effects have 

likely had time to emerge among the process variables, and (2) selected variables of 

interest were repeatedly measured in the identified grades, in most cases.  

 Data from the National Institute of Child Health and Human Development Study 

of Early Child Care and Youth Development (NICHD SECCYD), a multisite study of 

over 1,000 children and families conducted over a 15-year period from 1991 to 2006, 

were analyzed to answer the research questions. Specifically, data from Phases I through 

III covering the period from birth through Grade 5 formed the basis for analyses. 

Participants 

 Families were recruited in 1991 through hospital visits with mothers giving birth 

(n = 8,986) during selected 24-hr intervals in 10 locations in the United States. Screening 

for eligibility specified that mothers be 18 years or older, be English-speaking, had no 

plans to move within the next three years, have no known history or knowledge of 

substance abuse, and infants not be hospitalized at birth for more than seven days and 

have no known disabilities. The eligibility criteria reduced the original sample to 3,142 

families. In a follow-up telephone interview two weeks later, 1,353 families could not be 
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contacted or refused to participate. From the remaining sample, 1,364 were randomly 

selected, completed a home interview at one month, and thus became the study 

participants. This resulted in a 52% response rate from the original sample recruited from 

hospital visits. The resulting sample was diverse, including 24% ethnic minority children, 

11% of mothers who had not completed high school, and 14% of mothers were single 

mothers. Mothers had an average of 14.4 years of education (SD = 2.49 years), and 

51.7% of children were boys. 

 When the children were 54 months old, 1,083 (79%) were still enrolled in the 

study. The 1,083 participants differed from the 281 children who were recruited but lost 

to follow-up: Mothers of participants had more education, (M = 14.41, SD = 2.48 vs. M = 

13.63, SD = 2.55,  χ² (10) = 44.57,  p = .00, φ = .18), and their children were less likely to 

be African American, (12.9% vs. 11.5%,  χ² (4) = 12.03, p = .02, φ = .09). Table 1 

presents the number of participants in the study at each assessment period for 

demographic characteristics of the sample and study variables. 

 The present study used repeated measures across assessment periods, and certain 

measures relied on informant reporting of children’s behaviors. As such, it was important 

to maintain a level of constancy by informant when possible. The final sample consisted 

of families where mothers reported children’s sleep problems, beginning at 54 months 

old, the initial time point for analysis (n = 1,057), and excluded those families where the 

informant for sleep was listed as “other” (n = 7). The final sample did not differ 

significantly from the original sample of children at 54 months of age by gender, χ² (1) = 

1.28, p = .26, by ethnicity, χ² (4) = 2.26, p = .69, or maternal education, χ² (10) = 6.24, 
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Table 1.  Number and Percent of Participants in the Study at Each Assessment 

 

 54 months Grade 1 Grade 3 Grade 5 

Sample n 1,057 983 945 927 

Child Gender     

   Male 528 (49.95) 488 (49.64) 459 (48.57) 452 (48.76) 

   Female 529 (50.05) 495 (50.36) 486 (51.43) 475 (51.24) 

Child Ethnicity     

   White, non-hispanic 871 (82.40) 818 (83.22) 780 (82.54) 764 (82.42) 

   AA, non-hispanic 122 (11.54) 104 (10.58) 107 (11.32) 107 (11.53) 

   Hispanic   45   (4.36)   43   (4.37)   41   (4.34)   40   (4.31) 

   Other   19   (1.80)   18   (1.83)   17   (1.80)   16   (1.73) 

Maternal Education     

   No HS Degree   88   (8.33) -- -- -- 

   HS Degree or GED 214 (20.45) -- -- -- 

   Some College 349 (33.02) -- -- -- 

   College Degree 242 (22.90) -- -- -- 

   Post-graduate Education 164 (15.52) -- -- -- 

Income-to-Needs Ratio*     

   0-1 (poverty)   84   (8.69)   84   (8.58) 74   (7.63) 75   (8.34) 

   >1-1.8 (near poverty) 131 (13.55) 142 (14.50) 121 (12.47) 115 (12.79) 

   >1.8 (nonpoor) 752 (77.77) 753 (76.92) 775 (79.90) 709 (78.87) 

Sleep Problems 1,046 983 945 927 

Attention Problems 690 961 898 851 
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Table 1.  (continued) 

 

Academic Achievement 1,038 980 930 910 

Social Competence -- 955 891 845 

Children’s Depressive 

Symptoms 

-- -- -- 933 

School Perceived 

Competence 

-- -- -- 935 

School Motivation -- -- -- 935 

School Social Aspects -- -- -- 934 

 

Note: The income-to-needs ratio is computed from dividing family income by the poverty 

          threshold for each household (U.S. Department of Labor, 1994). 

 

p = .80. For the seven families listing informant as “other” for sleep, an income-to-needs 

ratio was not available. Therefore, it was not possible to determine whether significant 

differences existed between the two groups for this demographic characteristic.  

Procedure 

 Children and their families were studied over multiple time points from birth 

through Grade 5. Assessments occurred when children were 1, 6, 15, 24, 36, and 54 

months old, and when they were in kindergarten and Grades 1, 2, 3, 4, and 5. The present 

study focused on children at 54 months old, Grade 1, Grade 3, and Grade 5. In the 

interest of early intervention, the study commenced at preschool and evaluated children 

and their families in two-year, equal intervals providing a sufficient lag in time for effects 

to take place. 
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 Mothers and children were visited at home when the children were 1, 6, 15, 24, 

36, and 54 months old and when children were in Grades 1, 3, and 5. At each face-to-face 

visit, mothers completed questionnaires about themselves, the child, and their family, and 

they also responded to a standardized demographic interview. During telephone contacts 

made at intervening three to six-month intervals, mothers provided information on child 

health and childcare usage through 54 months of age. Children and their mothers came to 

the university laboratories when children were 15, 24, 36, and 54 months old and when 

children were in Grades 1, 3, 4, and 5. At these visits, standardized assessments were 

administered to the children, and mothers and children were observed interacting with 

each other. Teachers completed questionnaires regarding the study child’s academic and 

social development from kindergarten through Grade 5. 

Measures 

 In accordance with transactional models, study variables can be predictors and 

outcomes in the final analysis; therefore, measures were not categorized under such 

headings. Appendix A. includes a list of all study variables and timing of administration. 

Sleep Problems 

 54 months, Grade 1, Grade 3, and Grade 5. Sleep problems were assessed at 

each assessment period through maternal report of the Child Behavior Checklist (CBCL 

4-18; Achenbach, 1991) when children were 54 months and in Grades 1, 3, and 5. The 

CBCL is a widely-used measure of children’s behavior problems and has been used 

frequently in sleep studies where parental report served as the method to assess sleep 

problems (Gregory & O’Connor, 2002; Friedman et al., 2008; Alfano, Zakem, Costa, 

Taylor, & Weems, 2009). Extensive psychometric information is available on these 
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measures in the manuals and the many publications on the CBCL and its uses. In brief, 

both the CBCL (parent report) and a companion checklist, the Teacher’s Report Form 

(TRF; Achenbach, 1991), are highly reliable and internally consistent (both broad band 

and narrow band factors).  

 Seven items, based on maternal-report, comprised the sleep measure and were 

summed to form an overall sleep problem score at each time point: nightmares; overtired; 

sleeps less than most kids; sleeps more than most kids; trouble sleeping; talks/walks in 

sleep; wets the bed. No statistic of internal reliability is reported for this measure as each 

item represents a distinct aspect of sleep, and as such, items are not expected to correlate 

strongly with each another. For each item, mothers responded to how well the item 

described their child: (2) very true or often true, (1) somewhat or sometimes true, or (0) 

not true (as far as you know). The range of possible scores was 0 to 14, with higher 

scores reflective of higher rates of sleep problems.  

Attention Problems 

Attention problems were measured using the Child Care Caregiver’s Report Form 

from the CBCL (CRF; Achenbach, 1991) at 54 months and the Teacher’s Report Form 

(TRF; Achenbach, 1991) at Grades 1, 3, and 5. Appendix B contains the items specific to 

each scale. The CBCL and the TRF are slightly different versions of a widely used 

measure to assess the social competence and problem behavior of children 4-18 years. 

This family of measures has been standardized on large samples of children in the US 

and abroad. Norms exist to determine whether children’s behavior falls into the normal 

range, suggests that the child is at risk for problems, or indicates that the child’s behavior 

is more akin to those with clinically diagnosed problems. For each item on the checklist, 
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child care providers or teachers responded to how well the item described the child: (2) 

very true or often true, (1) somewhat or sometimes true, or (0) not true (as far as you 

know). T-scores were used at all time points for the TRF scales. The range of possible 

scores was 50 to 100, and higher scores indicate higher levels of attention problems.  

 54 months, Grade 1, Grade 3, and Grade 5. At 54 months of age, the Attention 

Problems Scale consisted of 17 items (Cronbach’s alpha = .90). The problems included: 

acts too young, can’t concentrate, can’t sit still, can’t wait, difficulty with directions, 

disturbs others, gets into everything, fails to carry out tasks, fidgets, clumsy, punishment 

doesn’t change, shifts activity, inattentive, too little fear, overactive, speech problems, 

and wanders away. At Grades 1, 3, and 5, the Attention Problems Scale consisted of 20 

items (Cronbach’s alpha = .94). These problems included: acts young, hums, fails to 

finish things, can’t concentrate, can’t sit still, confused, fidgets, day-dreams, difficulty 

following directions, impulsive, nervous, has difficulty learning, apathetic, poor school 

work, clumsy, messy, inattentive, stares, underachiever, and fails to carry out assigned 

tasks. 

Academic Achievement 

 The Woodcock-Johnson Psycho-educational Battery – Revised (WJ-R) is a wide-

range, comprehensive set of individually administered tests. The Tests of Achievement 

battery were used to measure skills related to reading and mathematical abilities 

(Woodcock & Johnson, 1989; Woodcock, 1990). For each test, W scores were used. The 

W scale is a mathematical transformation of the Rasch model of data analysis which is 

based on item response theory. It is an equal-interval scale and is useful for reporting an 

individual’s growth in a skill, ability, or area of knowledge. As such, the use of W scores 
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is recommended instead of standard scores when data are longitudinal. A description of 

each test is provided below. First, I provide a technical description of each test by grade 

level, and then follow it with test descriptions for each subject area. 

 54 months-of-age. Two tests were administered: Letter-Word Identification 

subscale consisted of 57 items (Cronbach’s alpha = .84) with W scores ranging from 316 

to 479, with higher values indicating better reading identification skills. Applied 

Problems subscale consisted of 60 items (Cronbach’s alpha = .84) with W scores ranging 

from 332 to 473, with higher values indicating more skill in analyzing and solving 

practical problems. The correlation between the two subscales was moderate to strong. 

Scores from the two tests were averaged to create the 54 month academic achievement 

variable in order to measure children’s overall academic performance. 

 Grade 1. Three tests were administered: Letter-Word Identification subscale 

consisted of 57 items (Cronbach’s alpha = .92) with W scores ranging from 356 to 517. 

Word Attack subscale consisted of 30 items (Cronbach’s alpha = .92) with W scores 

ranging from 436 to 517, with higher values indicating more aptitude in applying phonic 

and structural analysis skills to the pronunciation of unfamiliar printed words. Applied 

Problems subscale consisted of 60 items (Cronbach’s alpha = .83) with W scores ranging 

from 408 to 516. Correlations ranged from moderate to strong among subscale scores. 

Scores from the three tests were averaged to create the Grade 1 academic achievement 

variable in order to measure children’s overall academic performance. 

 Grade 3. Five tests were administered: Letter-Word Identification subscale 

consisted of 57 items (Cronbach’s alpha = .90) with W scores ranging from 367 to 536. 

Word Attack subscale consisted of 30 items (Cronbach’s alpha = .91) with W scores 
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ranging from 436 to 533. Passage Comprehension subscale consisted of 43 items 

(Cronbach’s alpha = .83) with W scores ranging from 404 to 527, with higher values 

indicating more skill in a variety of comprehension and vocabulary tasks. The 

Calculation subscale consisted of 58 items (Cronbach’s alpha = .83) with W scores 

ranging from 411 to 536, with higher values indicating more skill in performing 

mathematical calculations. Applied Problems subscale consisted of 60 items (Cronbach’s 

alpha = .81) with W scores ranging from 408 to 528. Correlations ranged from moderate 

to strong among subscale scores. Scores from the five tests were averaged to create the 

Grade 3 academic achievement variable in order to measure children’s overall academic 

performance. 

 Grade 5. Four tests were administered: Letter-Word Identification subscale 

consisted of 57 items (Cronbach’s alpha = .88) with W scores ranging from 398 to 557. 

Passage Comprehension consisted of 43 items (Cronbach’s alpha = .81) with W scores 

ranging from 394 to 542. Applied Problems subscale consisted of 60 items (Cronbach’s 

alpha = .82) with W scores ranging from 424 to 547. Calculation subscale consisted of 58 

items (Cronbach’s alpha = .87) with W scores ranging from 411 to 560. Correlations 

ranged from moderate to strong among subscale scores. Scores from the four tests were 

averaged to create a Grade 5 academic achievement variable in order to measure 

children’s overall academic performance.  

 Test Descriptions. 

 Letter-Word Identification. The first five Letter-Word Identification items involve 

symbolic learning, or the ability to match a pictographic representation of a word with an 

actual picture of the object. The remaining items measure the subject’s reading 
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identification skills in identifying isolated letters and words. In this test, it is not 

necessary that the subject know the meaning of any word correctly identified. The items 

become more difficult as they present words that appear less and less frequently in 

written English. 

 Word Attack. Measures the subject’s ability to apply phonic and structural 

analysis skills to the pronunciation of unfamiliar printed words. The subject reads aloud 

letter combinations that are linguistically logical in English but that do not form actual 

words (nonsense words), or words that constitute low-frequency words in the English 

language. 

 Applied Problems. Measures the subject’s skill in analyzing and solving practical 

problems in mathematics. In order to solve the problems, the subject must recognize the 

procedure to be followed and then perform relatively simple calculations. 

 Passage Comprehension. The first four Passage Comprehension items are 

presented in a multiple-choice format requiring the subject to point to the picture 

represented by a phrase. The remaining items measure the subject’s skill in reading a 

short passage and identifying a missing key word. The task requires the subject to state a 

word that would be appropriate in the context of the passage. In this modified cloze 

procedure, the subject must exercise a variety of comprehension and vocabulary skills. 

 Calculation. Measures the subject’s skill in performing mathematical calculations. 

Addition, subtraction, multiplication, division, and combinations of these basic 

operations, as well as some geometric, trigonometric, logarithmic, and calculus 

operations are included. The calculations involve decimals, fractions, and whole 

numbers. Because the calculations are presented in a traditional problem format in the 



72 

 

Subject Response Booklet, the subject is not required to make any decisions about what 

operations to use or what data to include. 

Social Competence 

 Peer Competence Scale. Grade 1, Grade 3, and Grade 5. The Peer 

Competence Scale contained 10 items (Cronbach’s alpha = .87). Peer competence was 

assessed through teacher report using a scale created for the NICHD Study of Early Child 

Care. Peer competence items include controls temper in conflict situations, responds 

appropriately to peer pressure, makes friends easily, responds appropriately to teasing, 

initiates conversations, accepts peers’ ideas for group activities, gives compliments to 

peers, cooperates with peers without prompting, joins ongoing activity or group without 

being old to do so, and responds appropriately when pushed or hit by other children. 

Appendix B. contains the items specific to this scale. For each item, teachers were asked 

“How often” using the following response levels: 0=Never; 1=Sometimes; and 2=Very 

Often. The possible range for this scale was from 0 to 20, and higher scores indicate a 

higher positive response from the child to his or her peers.  

Children’s Adjustment  

 Children’s Depression Inventory (CDI). Grade 5. Study children completed a 

questionnaire designed to assess their level of depression for the past two weeks. The 

administration of How I Sometimes Feel involved a 10-item scale (Cronbach’s alpha = 

.74).  Ten sets of three statements were presented and the child selected the one that best 

describes the way she/he felt over the last two weeks. The items tap dysphoric mood, lack 

of pleasure, and low self-esteem. The goal was to obtain a brief screening measure of 

depressive symptoms. Raw scores above 8 for girls and above 10 for boys are considered 
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“well above average.” This short form of the Children‘s Depression Inventory (CDI, 

Short Form; Kovacs, 1992) is based on the 10 best discriminating and most internally 

consistent items from the longer 27-item form. The short form has an internal consistency 

of .80 and correlates .89 with the long form. The original response items ranged from 1 to 

3 but were recoded to a 0 to 2 scale where 0=normative behavior, 1=a middle statement, 

and 2=a depressive symptom. The possible range of scores is from 0 to 20, with higher 

scores indicating more child depression. 

 School Commitment (What I Think About School) Grade 5. Study children 

responded to 20 questions which asked how they feel about school and themselves in 

school. The questionnaire incorporated 7 items directly from the J. Eccles’ Michigan 

Study of Adolescent & Adult Life Transition Questionnaire, and the remainder of the 

items came from the Iowa Youth and Family Project conducted by the Institute for Social 

and Behavioral Research at Iowa State University. For each item, children were asked 

how true each statement was for them using the following response levels: 1=Not true at 

all; 2=Not very true; 3=Sort of true; and 4=Very true. Three scales were derived from the 

questionnaire: School Perceived Competence; School Motivation; and School Social 

Aspects.  

 School Perceived Competence. The scale contained nine items (Cronbach’s alpha 

= .77) with actual scores ranging from 1.56 to 4, with higher scores indicating a higher 

level of perceived competence at school. Items included “I don’t do well at school” 

(reflected), “other students think that I am a good student”, “I do most of my work 

without help from others”, “I do well in school, even in hard subjects”, “My teachers 

think that I am a good student”, “I am able to do a good job of organizing and planning 
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my schoolwork”, “Learning school subjects is easy for me”, and “I know how to study 

and how to pay attention in class so that I do well in school”. 

 School Motivation. The scale contained six items (Cronbach’s alpha = .68) with 

actual scores ranging from 1.33 to 4, with higher scores indicating more motivation at 

school. Items included “In general, I like school a lot”, “School bores me” (reflected), 

“Homework is a waste of time” (reflected), “I try hard at school”, “Grades are very 

important to me”, and “Even when there are other interesting things to do, I keep up with 

my schoolwork”. 

 School Social Aspects. The scale contained five items (Cronbach’s alpha = .59) 

with actual scores ranging from 1.4 to 4, with higher scores indicating a higher level of 

social competence at school. Items included “I don’t feel like I really belong at school” 

(reflected), “I feel very close to at least one of my teachers”, “I get along well with my 

teachers”, “I often get into trouble at school for arguing, fighting, or not following the 

rules” (reflected), and “When I get stuck on a school assignment, I can always get help 

from someone like a teacher, friend, one of my parents, one of my brothers or sisters, or 

someone else”.  

Data Analytic Plan 

Given that some data were missing in this study, multiple imputation (MI) was 

used to address missing data in order to avoid omitting participants. Other strategies may 

omit participants with missing data (e.g., complete casewise analysis or listwise deletion, 

complete case analyses or pairwise deletion, nonresponse weighting, mean imputation) 

even though such strategies may bias an analytic sample (Bodner, 2008; Graham, 2009; 

Little & Rubin, 2002; Rubin, 1987). MI is an analytic technique that fills in missing data 
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with predicted values based on available data and then results are averaged across the 

data set to obtain final estimates of effects (Rubin, 1987; Schafer, 1997). The analytic 

benefit of MI over other types of imputation (e.g., single imputation) is that MI imputes 

multiple values for each missing value, allowing for variability resulting from both 

sampling error and model uncertainty. MI is well suited to the current analyses because it 

(a) accommodates many different patterns of missing data, (b) reflects uncertainty in 

missing values, and (c) assumes that two people have the same probability of having 

missing data on a variable only if they have the same values for all other variables (also 

referred to as the missing at random assumption; Drabick, Bubier, Chen, Price, & Lanza, 

2011; Little & Rubin, 2002). MI was conducted using the Amosᵀᴹ 19.0 software program 

(Arbuckle, 2010) and descriptive statistics and correlation analyses are reported based on 

imputed values for the entire sample.  

To evaluate patterns and extent of missing data for the present study, I conducted 

an analysis to determine whether significant differences existed for participants with and 

without scores on all study variables based on gender, ethnicity, and socioeconomic 

status. The analysis revealed that no differences existed at 54 months, but at Grade 1 the 

extent of missing data reached significance for African American participants for 

attention problems, χ² (4) = 12.52, p = .01, φ = .11; sleep problems, χ² (4) = 15.96, p = 

.00, φ = .12; academic achievement, χ² (4) = 13.80, p = .01, φ = .11; and peer relations, χ² 

(4) = 11.04, p = .03, φ = .10. At Grade 3, the extent of missing data reached significance 

for boys for attention problems, χ² (1) = 4.68, p = .03, φ = .07; sleep problems, χ² (1) = 

6.81, p = .01, φ = .08; academic achievement, χ² (1) = 4.78, p = .03, φ = .07; and peer 

relations, χ² (1) = 4.89, p = .03, φ = .07. At Grade 5, the extent of missing data reached 
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significance for boys for sleep problems, χ² (1) = 4.29, p = .04, φ = .06; and child-

reported depressive symptoms, χ² (1) = 5.31, p = .02, φ = .07, and for all ethnic minorities 

for attention problems, χ² (4) = 12.18, p = .02, φ = .11, and peer relations, χ² (4) = 11.86, 

p = .02, φ = .11. 

 I conducted descriptive statistics and bivariate correlations to examine relations 

among the study variables, and findings are outlined in the next section. The primary 

analyses used structural equation modeling (SEM) to establish the relations and pattern of 

effects for the variables in the conceptual model (Bentler,1988). All structural equation 

modeling was conducted using Amosᵀᴹ 19.0 software program (Arbuckle, 2010). SEM 

allows for an examination of the relations among the prescribed variables using a series 

of structural or regression equations in a simultaneous analysis of the entire system of 

variables, and provides a test of overall fit of the model to the data. Next, I describe the 

hypothesis testing strategy used to test Hypotheses 1-5, and the methods to establish 

goodness-of-fit indices for results of hypothesis testing. 

Hypothesis Testing Strategy 

 Based on the conceptual model (see Figure 1), the present study examined 

interrelations among sleep problems, attention problems, and academic and social 

competence through repeated assessment of the domains at 54 months of age, Grade 1, 

Grade 3, and Grade 5. I describe the hypothesis testing strategy using SEM to test 

Hypotheses 1-5.   

 Hypothesis 1 stated that children’s sleep problems, attention problems, and 

academic and social competence would be relatively stable from one time period to the 

next across the assessment period. Model 1 tested Hypothesis 1 by examining the 
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continuity (stability) of sleep problems, attention problems, and academic and social 

competence across middle childhood. Model 1 added stability paths (autoregressive 

paths) between adjacent assessment periods for each domain while allowing for within-

time residual covariances. Model 1 assumed no longitudinal cross-domain relations 

among the domains.  

 Hypotheses 2a to 2f stated that children’s sleep problems, attention problems, and 

academic and social competence would be reciprocally related from one time period to 

the next across the assessment period. Model 2 tested Hypotheses 2a to 2f by adding 

bidirectional cross-domain paths to Model 1 to reflect reciprocal relations among the 

domains at each assessment period.  

 Hypothesis 3 stated that children’s sleep problems, attention problems, and 

academic competence at the beginning of middle childhood would directly predict these 

same domains later in middle childhood beyond their indirect effects. Model 3 tested 

Hypothesis 3 by adding direct paths to Model 2 from each 54 month domain to all 

domains at Grades 3 and 5 to create Model 3. I removed (trimmed) all nonsignificant 

paths to improve parsimony.  

 Hypotheses 4a to 4e stated that children’s sleep problems, attention problems, and 

academic and social competence would directly predict children’s adjustment at the end 

of middle childhood. Model 4 tested Hypotheses 4a to 4e by adding to Model 3 a set of 

direct paths from each Grade 3 domain to Grade 5 child adjustment variables. I removed 

(trimmed) all nonsignificant paths to improve parsimony.  

 Hypothesis 5 stated that children’s sleep problems, attention problems, and 

academic competence at the beginning of middle childhood would directly predict 
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children’s adjustment at the end of middle childhood beyond their indirect effects. Model 

5 tested Hypothesis 5 by adding direct paths from all 54 month domains to Grade 5 child 

adjustment variables to determine the influence of early effects on later functioning. I 

removed (trimmed) nonsignificant paths to improve parsimony. 

Goodness-of-Fit Indices for Testing Hypotheses 1-5 

 I assessed the goodness-of-fit for models testing Hypotheses 1-5 using multiple 

criteria. First, I examined the chi-square goodness-of-fit index. A significant chi-square 

reflects statistically significant discrepancies between the observed covariances and the 

covariances implied by the fitted model. As with all inferential statistics, such statistical 

significance may not reflect discrepancies that are large enough to be of concern 

especially when sample sizes are large (Kline, 2005), as is the case with the sample in the 

present study. Therefore, I also examined other fit indices that (a) provide estimates of 

the magnitude of effect and (b) are less sensitive to sample size. These included the root 

mean squared of the residuals (RMSEA; Steiger & Lind, 1980), the Tucker-Lewis index 

(TLI; Tucker & Lewis, 1973), and the comparative fit indices (CFI; Bentler, 1990). The 

RMSEA represents the magnitude of the discrepancies between the implied and actual 

covariances. A value of zero indicates a perfect fit and a value of .05 is an indication of a 

close fit (Browne & Cudeck, 1992; Hu & Bentler, 1999). The TLI and CFI represent 

comparisons of the current model to a null model, estimating the amount of total 

information explained by the current model. Values greater than .90 and .95, respectively, 

indicate a good fit (Hu & Bentler, 1990).  

 Standardized path coefficients for direct, overall indirect, and total effects were 

estimated using Amosᵀᴹ 19.0 (Arbuckle, 2010) to ascertain the magnitude of association 
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between variables. In this four-wave longitudinal design, overall indirect effects refer to 

the cumulative indirect effects resulting from all stability and predictor paths leading to 

the outcome variable. According to Cohen (1988), cutoff values for small, medium, and 

large standardized path coefficients are .10, .30, and .50, respectively. Given the degrees 

of freedom (df =110) for the proposed SEM and a goal of estimating a model with a 

RMSEA less than .08, the power with this study’s sample size is approximately .99 (α = 

.05; MacCallum, Brown, & Sugawara, 1996). To provide a stringent test of predictors of 

change in each domain over time, the approach to data analysis in this four wave study 

ensured that (1) longitudinal predictions controlled for previous levels of functioning, and 

(2) relations among within-time domains were accounted for by allowing for correlation 

among the domains at each time point. 
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CHAPTER FIVE 

RESULTS 

 

Descriptive Statistics 

 Tables 2 present means, standard errors, and standard deviations for sleep 

problems, attention problems, academic and social competence, and children’s 

adjustment. For sleep problems, mothers rated seven sleep items based on problem 

severity, and item ratings were summed to reflect the average sleep score at each 

assessment period as shown in Table 2. The average sleep score gradually and 

significantly declined from 54 months-of-age to Grade 3 (p < .001) consistent with 

developmental models of sleep for this age group (Owens & Whitman, 2004), but 

remained relatively stable between Grades 3 and 5 (p < .10).  Figure 2 charts the average 

score for each sleep item at 54 months of age, Grade 1, Grade 3, and Grade 5, and reflects 

the contribution of each sleep item to the average sleep score at each assessment period. 

 Mothers consistently rated nightmares as the most frequent sleep problem at 54 

months, Grade 1, Grade 3, and Grade 5 (M (SE) = .37 (.02); M (SE) = .26 (.01); M (SE) = 

.19 (.01), M (SE) = .15 (.01), respectively), although by Grade 3, the rate of nightmares 

had decreased by about fifty percent compared to the rate reported at 54 months of age. 

At 54 months and Grade 1, mothers considered enuresis (bedwetting; M (SE) = .26 (.02);  

M (SE) = .19 (.02), respectively) and sleeping less than other children (M (SE) = .22 

(.02); M (SE) = .15 (.01). respectively) as the most prevalent sleep problems after 

nightmares. At Grades 3 and 5, talking and walking in sleep (M (SE) = .16 (.01);  

M (SE) = .15 (.01) respectively), sleeping less than other children (M (SE) = .13 (.01); 
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Table 2.  Descriptive Statistics for Sleep Problems, Attention Problems, Academic and  

               Social Competence, and Children’s Adjustment  

Variable 54 months Grade 1 Grade 3 Grade 5 

Sleep Problems     

          M 1.41 1.01 .87 .81 

          SE (.05) (.04) (.04) (.04) 

          SD (1.51) (1.27) (1.25) (1.24) 

Attention Problems     

          M 54.30 53.74 54.63 53.88 

          SE (.23) (.20) (.24) (.21) 

          SD (6.11) (6.17) (7.27) (6.25) 

Academic Achievement     

          M 397.15 349.14 494.26 509.34 

          SE (.56) (.41) (.42) (.39) 

          SD (17.95) (12.70) (12.74) (11.70) 

Social Competence     

          M  15.34 14.91 15.04 

          SE  (.12) (.13) (.13) 

          SD  (3.62) (3.87) (3.86) 

Child Depressive Symptoms     

          M    1.28 

          SE    (.06) 

          SD    (1.97) 
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Table 2.  (Continued) 

Variable 54 months Grade 1 Grade 3 Grade 5 

School Perceived Competence     

          M    3.49 

          SE    (.01) 

          SD    (.39) 

School Motivation     

          M    3.37 

          SE    (.02) 

          SD    (.48) 

School Social Aspects     

          M    3.61 

          SE    (.01) 

          SD    (.43) 

Note: Descriptive statistics reflect imputed values for entire sample using Amos 19.0ᵀᴹ; 

Amos 19.0ᵀᴹ does not report standard deviations (SDs) for imputed values, therefore, 

standard errors (SEs) are reported. Standard deviations (SDs) were calculated based on 

listwise deletion in SPSS 19.0ᵀᴹ (SPSS, Inc., 2010). Means (Ms) calculated in Amos 

19.0ᵀᴹ and SPSS 19.0ᵀᴹ were equivalent. 
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Figure 2. Maternal-reported sleep problems by sleep item at 54 months of age, Grade 1, 

Grade 3, and Grade 5. Sleeps Less = sleeps less than other children; Sleeps More = sleeps 

more than other children. 

 

M (SE) = .14 (.01), respectively), and overtiredness (M (SE) = .13 (.01), respectively) 

ranked highest after nightmares as the most prevalent sleep problems later in middle 

childhood.  

 As shown in Table 2, teacher-reported attention problems and peer relations 

scores remained relatively stable even though informants (e.g., different teachers) likely 

changed across assessment periods. Academic achievement scores decreased at formal 

school entry and then increased at each subsequent assessment period reflecting 

children’s growth in reading and math achievement across middle childhood. 
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 Table 3 presents bivariate correlations across four waves of data. I describe 

concurrent correlations among the variables across the assessment period and highlight 

notable patterns. 

 Sleep problems and attention problems were correlated significantly and 

positively at each assessment period, except at Grade 5. Correlations declined from 54 

months to Grade 1, and then increased slightly at Grade 3. All correlation coefficients 

were low.  

 Sleep problems and academic achievement were correlated significantly and 

negatively only at Grade 1, and the correlation coefficient was very low.  

 Sleep problems and peer relations were correlated significantly and negatively, 

and correlations remained relatively stable from one assessment period to the next 

assessment period. All correlation coefficients were very low.  

 At Grade 5, sleep problems and childhood depressive symptoms were correlated 

significantly and positively, and the correlation coefficient was low. Correlations between 

sleep problems at Grade 5 and all variables representing children’s self-reported 

adjustment were significant and negative, and correlation coefficients were low. 

 Attention problems and academic achievement were correlated significantly and 

negatively, and correlation coefficients gradually increased in magnitude from 54 months 
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Table 3. Bivariate Correlations Among Sleep Problems, Attention Problems, Academic and Social Competence,     

              and Children’s Adjustment 

Variable/timepoint 1 2 3 4 5 6 7 8 

  1.     Sleep 54         

  2.      Attn 54  .17***        

  3.      Ach 54 -.05 -.29***       

  4.   Sleep G1  .50***  .12** -.05      

  5.    Attn G1  .12***  .42*** -.33***  .11**     

  6.   Ach G1 -.09** -.24***  .64*** -.07* -.34***    

  7.   Peer G1 -.16*** -.35***  .21*** -.10** -.50***  .19***   

  8. Sleep G3  .39***  .10* -.04 -.54***  .06 -.05 -.07*  

  9.   Attn G3  .17***  .32*** -.31***  .13***  .48*** -.35*** -.32***  .14*** 

10.   Ach G3 -.07* -.26***  .63*** -.02 -.38***  .82***  .19*** -.03 

11.   Peer G3 -.11*** -.29***  .26*** -.07 -.34***  .26***  .38*** -.08* 

12. Sleep G5  .33***  .08* -.05  .43***  .03 -.08*  -.03  .52** 
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Table 3. (continued) 

Variable/timepoint 1 2 3 4 5 6 7 8 

13. Attn G5  .16***  .30*** -.32***  .09**  .43***  -.30***  -.31***   .05 

14. Ach G5 -.05 -.26***  .66*** -.03 -.36***  .78***   .22*** -.02 

15. Peer G5 -.10** -.33***  .24*** -.12*** -.32***  .21***   .32*** -.10** 

16. CDep G5  .05  .12** -.10**  .10**  .10**  -.06  -.06   .13*** 

17. SchP G5 -.06 -.13*** .23*** -.13*** -.24*** .21*** .17*** -.11** 

18. SchM G5 -.08* -.06 .08* -.13*** -.08* .06 .11** -.07* 

19. SchS G5 -.12*** -.20*** .20*** -.09** -.16*** .09** .22*** -.08* 
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Table 3. (continued) 

Variable/timepoint 9 10 11 12 13 14 15 16 

  9. Attn G3         

10. Ach G3 -.42***         

11. Peer G3 -.50***  .25***       

12. Sleep G5   .12*** -.04 -.08*      

13. Attn G5   .48*** -.37*** -.34***   .04     

14. Ach G5 -.39***   .89***   .26*** -.04 -.35***    

15. Peer G5  -.37***   .25****   .39***  -.11** -.55*** .26***   

16. CDep G5  .12***  -.08* -.12***   .08* .13*** -.14*** -.20***  

17. SchP G5 -.24*** .24*** .18*** -.10** -.32*** .26*** .27*** -.45*** 

18. SchM G5 -.10** .09* .17*** -.12*** -.18*** .10** .19*** -.28*** 

19. SchS G5 -.18*** .14*** .27*** -.10** -.28*** .14*** .29*** -.34*** 
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Table 3. (continued) 

Variable/timepoint 17 18 19  

17. SchP G5     

18. SchM G5 .50***    

19. SchS G5 .53*** .54***   

Note: Sleep=Sleep problems; Attn=Attention problems; Ach=Academic Achievement; Peer=Peer relations; CDep=Childhood 

depressive symptoms; SchP=School perceived competence; SchM=School motivation; SchS=School social aspects. 
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through Grade 3, and then slightly declined at Grade 5. All correlation coefficients were 

moderate.  

 Attention problems and peer relations were correlated significantly and positively 

across all assessment periods, and correlation coefficients were consistently strong.  

 At Grade 5, attention problems and childhood depressive symptoms were 

correlated significantly and positively, and the correlation coefficient was low. 

Correlations between attention problems at Grade 5 and school perceived competence 

and school social aspects were both significant and negative, and the correlation 

coefficients were moderate. Attention problems and school motivation were correlated 

significantly and negatively, and the correlation coefficient was low to moderate.  

 Academic achievement and peer relations were correlated significantly and 

positively across all assessment periods.  The correlation coefficient increased slightly 

from Grade 1 to Grade 3 and then remained stable from Grade 3 to Grade 5. Correlation 

coefficients were low to moderate. At Grade 5, academic achievement and childhood 

depressive symptoms were significantly and negatively correlated, and the correlation 

coefficient was low. Academic achievement and school perceived competence were 

correlated significantly and positively, and the correlation coefficient was moderate. The 

correlation between academic achievement and school motivation was significant and 

positive, and the correlation coefficient was low.  

 Concurrent correlations between childhood depressive symptoms and all variables 

representing children’s feeling about school were significant and negative. Correlation 

coefficients for depressive symptoms and school motivation and depressive symptoms 

and school social aspects were in the moderate range. The correlation coefficient for 
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depressive symptoms and school perceived competence was moderate to strong. 

Concurrent correlations between variables representing children’s feelings about school 

were significant and positive, and correlation coefficients were strong. 

 Although correlations were strong among the three observed variables 

representing children’s feelings about school, I did not construct a latent variable so that 

the independent and unique contribution of each observed variable could be established. 

 Finally, Table 4 presents the standardized regression coefficients for direct, 

overall indirect, and total effects for sleep problems, attention problems, academic 

achievement, social competence, and children’s adjustment from testing Hypotheses 1-5. 

Overall indirect effects represent the cumulative effects of all pathways leading to a 

variable. Effects may result from stability paths (effects of repeated measurement of the 

same variable) or cross-domains paths. I will describe selected aspects of Table 4 in the 

next section and relate them to hypotheses. 

Results for Hypothesis 1: Longitudinal Stability of Repeated Measures 

 Hypothesis 1 stated that children’s sleep problems, attention problems, and 

academic and social competence would remain stable from one assessment period to the 

next subsequent assessment period. Model 1 tested Hypothesis 1 by examining the 

continuity of stability paths (autoregressive paths) between adjacent assessment periods 

for each domain while allowing for within-time residual covariances. Model 1 assumed 

no longitudinal cross-domain relations among the constructs. Table 5 presents the fit 

indices for the model. This model revealed marginal fit to the data (CFI = .887, TLI = 

.839, RMSEA = .086) suggesting that additional relations among sleep problems,  
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Table 4. Direct, Overall Indirect, and Total Effects of Sleep Problems, Attention   

              Problems, Academic and Social Competence, and Children’s Adjustment at  

              54 Months-of-Age, Grade 1, Grade 3, and Grade 5 

Path Direct 

Effects 

Overall Indirect 

Effects 

Total Effects 

Slp54 → Att1 --  --     

 → Att3 .09  .01     .10 

 → Att5  .08  .04    .12 

 → Aca1 --  -- 

 → Aca3  -- -- 

 → Aca5  –.004 –.004 

 → Peer1 –.08  –.08 

 → Peer3  –.01 –.02 

 → Peer5  –.04 –.04 

 → CDep5  .04 .04 

 → SchPC5  –.04 –.04 

 → SchM5  –.02 –.02 

 → SchSA5  –.02 –.02 

Slp1 → Att3 --  -- 

 → Att5  -- -- 

 → Aca3 --  -- 

 → Aca5  -- -- 

 → Peer3 -- -- -- 

 → Peer5  –.04 –.04 



92 

 

Table 4. (continued) 

 

Path Direct 

Effects 

Overall Indirect 

Effects 

Total Effects 

Slp1      

 → CDep5  .07 .07 

 → SchPC5  –.05 –.05 

 → SchM5  –.04 –.04 

 → SchSA5  –.04 –.04 

Slp3 → Att5 -- -- -- 

 → Aca5 --  -- 

 → Peer5 –.06  –.06 

 → CDep5 .14  .14 

 → SchPC5 –.10  –.10 

 → SchM5 –.08  –.08 

 → SchSA5 –.07  –.07 

Att54 → Slp1 --  -- 

 → Slp3  -- -- 

 → Slp5  -- -- 

 → Aca1 –.07  –.07 

 → Aca3  –.10 –.10 

 → Aca5 –.06 –.09  –.15 

 → Peer1  –.31    –.31 

 → Peer3 –.08 –.14  –.22 

 → Peer5 –.16  –.09   –.25 
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Table 4. (continued) 

 

Path Direct 

Effects 

Overall Indirect 

Effects 

Total Effects 

Att54      

 → CDep5     .03     .03 

 → SchPC5  –.05  –.05 

 → SchM5  –.03  –.03 

 → SchSA5 –.11 –.05  –.16 

Att1 → Slp3 --  -- 

 → Slp5  -- -- 

 → Aca3 –.12  –.12 

 → Aca5  –.11 –.11 

 → Peer3 –.15  –.15 

 → Peer5  –.12 –.12 

 → CDep5  .01 .01 

 → SchPC5  –.07 –.07 

 → SchM5  –.02  –.02 

 → SchSA5  –.03  –.03 

Att3 → Slp5 --  -- 

 → Aca5 –.05  –.05 

 → Peer5 –.19  –.19 

 → CDep5 -- -- -- 

 → SchPC5 –.13  –.13 
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Table 4. (continued) 

 

Path Direct 

Effects 

Overall Indirect 

Effects 

Total Effects 

Att3      

 → SchM5 -- -- -- 

 → SchSA5 -- -- -- 

Aca54 → Slp1 --  -- 

 → Slp3  -- -- 

 → Slp5  -- -- 

 → Att1    –.23  –.23 

 → Att3  –.21 –.21 

 → Att5  –.19 –.19 

 → Peer1   .13  .13 

 → Peer3  .15 .15 

 → Peer5  .14 .14 

 → CDep5  –.02 –.02 

 → SchPC5   .06   .09 .15 

 → SchM5  .02 .02 

 → SchSA5 .08 .03 .12 

Aca1 → Slp3 --  -- 

 → Slp5  -- -- 

 → Att3 –.19  –.19 

 



95 

 

 

Table 4 (continued) 

 

Path Direct 

Effects 

Overall Indirect 

Effects 

Total Effects 

Aca1      

 → Att5  –.22 –.22 

 → Peer3 .16  .16 

 → Peer5  .13 .13 

 → CDep5  –.02 –.02 

 → SchPC5  .11 .11 

 → SchM5  .02 .02 

 → SchSA5  .03 .03 

Aca3 → Slp5 --  -- 

 → Att5 –.17  –.17 

 → Peer5 .10  .10 

 → CDep5 -- -- -- 

 → SchPC5 .10  .10 

 → SchM5 -- -- -- 

 → SchSA5 -- -- -- 

Peer1 → Slp3 --  -- 

 → Slp5  -- -- 

 → Att3 –.09  –.09 

 → Att5  –.06 –.06 
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Table 4. (continued) 

 

Path Direct 

Effects 

Overall Indirect 

Effects 

Total Effects 

Peer1      

 → Aca3 -- -- -- 

 → Aca5  .003 .003 

 → CDep5  –.03 –.03 

 → SchPC5  .03 .03 

 → SchM5  .04 .04 

 → SchSA5  .06 .06 

Peer3 → Slp5 --  -- 

 → Att5 –.13  –.13 

 → Aca5 -- -- -- 

 → CDep5 –.12  –.12 

 → SchPC5 .09  .09 

 → SchM5 .15  .15 

 → SchSA5 .22  .22 

Note: Standardized beta weights shown; Slp=Sleep problems; Attn=Attention problems; 

Ach=Academic achievement; Peer=Peer relations; CDep=Child depressive symptoms; 

SchPC=School perceived competence; SchM=School motivation; SchSA=School social 

aspects; All standardized beta weights significant at p < .05. 
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attention problems, and academic and social competence were likely present in the data 

that were not reflected in Model 1. Figure 3 presents the results of testing Hypothesis 1. 

 

 

Figure 3. Model 1 - Results for Hypothesis 1: Longitudinal stability of repeated measures 

at 54 months, Grade 1, Grade 3, and Grade 5. Standardized path coefficients shown for 

stability paths. Covariance, residual covariance, and covariate paths not shown for ease of 

presentation. R² values represent squared multiple correlations for each endogenous 

variable. Sleep = sleep problems; Attn = attention problems; Aca = academic 

achievement; Peer = peer relations. 

χ² (84) = 733.281 (CFI = .887, TLI = .839, RMSEA = .086).   

* p < .05. ** p < .01. *** p < .001. 
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Results for Hypothesis 2a to 2f: Direction of Relations among Sleep Problems, 

Attention Problems, and Academic and Social Competence 

 Hypotheses 2a to 2f stated that children’s sleep problems, attention problems, and 

academic and social competence would be reciprocally related from one time period to 

the next subsequent assessment period. Model 2 tested Hypotheses 2a to 2f by adding 

bidirectional cross-domain paths to Model 1 to reflect reciprocal relations among the 

domains at each assessment period. Table 5 presents the fit indices for the model. Fit 

indices for Model 2 reflected a considerable increase in CFI and TLI and decrease in 

RMSEA over Model 1 (CFI = .957, TLI = .893, RMSEA = .070), indicating that the 

addition of bidirectional cross-domain paths to Model 2 reflected the data better than 

Model 1 that contained only stability paths. Based on acceptable fit indices, Model 2 had 

good overall fit to the data. Figure 4 presents results of testing Hypotheses 2a to 2f and 

shows standardized path coefficients and R² values for Models 2. I describe results for 

each assessment period, compare results to hypotheses, and then summarize results 

across middle childhood.  

Direction of Relations from 54 Months to Grade 1 

  Reciprocal relations were not found between sleep problems and attention 

problems or sleep problems and academic achievement, lacking support for Hypotheses 

2a and 2b, respectively. Reciprocal relations were found between 54 month and Grade 1 

attention problems and academic achievement (Att54 → Aca1, β = –.07; Aca54 → Att1, 

β = –.23, ps < .05 and .001, respectively), supporting Hypothesis 2d. Effects of academic 

achievement on attention problems were greater in magnitude than effects of attention 

problems on academic achievement. Grade 1 peer relations were directly and 
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Table 5. Goodness-of-Fit Statistics for Hypothesis Testing 

Model χ² (df) CFI TLI RMSEA [90% CI] 

     Model 1 – Hypothesis 1 

     (Longitudinal Stability- Autoregressive Paths) 

 

733.281 (84) .887 .839 .086 [.080, .091] 

     Model 2 – Hypotheses 2a to 2f 

     (Direction of Relations-Cross-Domain Paths) 

 

294.393 (48) .957 .893 .070 [.062, .077] 

     Model 3 – Hypothesis 3  

    (Add 54 month direct paths to Model 2) 

 

274.933 (63) .963 .930 .056 [.050, .063] 

     Model 4 – Hypotheses 4a to 4e 

    (Add Children’s Adjustment variables to Model 3) 

 

412.179 (109) .956 .924 .051 [.046, .057] 

     Model 5 – Hypothesis 5  

    (Add 54 month direct paths to Model 4) 

 

383.855 (106) .960 .928 .050 [.045, .055] 

Note: CFI=comparative fit index; TLI=Tucker-Lewis fit index; RMSEA=root mean square error of approximation;  

Models 3-5 trimmed of nonsignificant paths after each analysis.
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Figure 4. Model 2 - Results for Hypothesis 2a to 2f: Direction of relations among sleep 

problems, attention problems, and academic and social competence at 54 months, Grade 

1, Grade 3, and Grade 5. Standardized path coefficients shown for stability paths and 

significant cross-domain paths. Covariance, residual covariance, and covariate paths not 

shown for ease of presentation. R² values represent squared multiple correlations for each 

endogenous variable. Sleep = sleep problems; Attn = attention problems; Aca = academic 

achievement; Peer = peer relations. 

 χ² (48) = 294.393 (CFI = .957, TLI = .893, RMSEA = .070).   

* p < .05. ** p < .01. *** p < .001. 
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significantly predicted by 54 month sleep problems, attention problems, and academic 

achievement (β = –.08; β = –.30; β = .13, ps < .01, .001, and .001, respectively), 

supporting Hypotheses 2c, 2e, and 2f.  

 Thus, over the first two years between 54 months and Grade 1, children with 

higher levels of sleep and attention problems and lower levels of academic achievement 

were less effective in relating to peers. The three domains accounted for 15.4% of the 

variance in Grade 1 peer relations. Attention problems and academic achievement 

exhibited reciprocal effects, although the effect of academic achievement predicting 

attention problems was greater in magnitude. 

Direction of Relations from Grade 1 to Grade 3 

  Reciprocal relations were not found between sleep problems and attention 

problems or sleep problems and academic achievement, lacking support for Hypotheses 

2a and 2b, respectively. In contrast to the first assessment period, Grade 1 sleep problems 

did not predict Grade 3 peer relations after controlling for prior associations, and Grade 1 

peer relations did not predict Grade 3 sleep problems, lacking support for Hypothesis 2c.  

 Bidirectional relations were found again between attention problems and 

academic achievement, controlling for prior associations (Att1→Aca3, β = –.12, 

Aca1→Att3, β = –.19; ps < .001; p < .01, respectively), in support of Hypothesis 2d. The 

effect of Grade 1 attention problems on academic achievement at Grade 3 increased 

slightly from the prior period; however, the effect of academic achievement on attention 

problems was greater in magnitude. 

 Bidirectional relations were found between attention problems and peer relations 

(β = –.15, β = –.09 ps < .01, respectively), in support of Hypothesis 2e. Effects were 
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similar in magnitude between the two domains. Children’s poor impulse control and less 

effective response strategies with peers reciprocally influenced one another over the two-

year period from Grade 1 to Grade 3.  

 Consistent with the first assessment period, Grade 1 academic achievement 

significantly predicted peer relations at Grade 3, controlling for prior associations (β = 

.16, p < .01), although peer relations did not predict academic achievement, lending 

partial support for Hypothesis 2f. Results revealed that children’s interactions with peers 

at Grade 3 were further compromised by lower academic achievement.  

 Taken together, sleep problems at Grade 1 did not predict any Grade 3 domain, 

and sleep problems were not predicted by any domain. Consistent with the first 

assessment period, children with less impulse control and lower reading and math 

achievement at Grade 1 exhibited less effective response strategies with peers at Grade 3. 

Lower academic achievement and less effective peer relations at Grade 1 predicted higher 

rates of attention problems at Grade 3. The negative effects of poor impulse control at 

Grade 1 were slightly greater in magnitude on reading and math achievement at Grade 3. 

Interactions with peers were not predictive of children’s sleep problems, attention 

problems, or reading and math achievement. 

Direction of Relations from Grade 3 to Grade 5 

  Reciprocal relations were not found between sleep problems and attention 

problems, lacking support for Hypothesis 2a, and sleep problems did not predict 

academic achievement, lacking support for Hypothesis 2b. Grade 3 sleep problems 

significantly and negatively predicted Grade 5 peer relations after controlling for prior 
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associations (β = –.06, p < .001), although peer relations did not predict sleep problems, 

lending partial support for Hypothesis 2c. 

 Bidirectional relations continued between attention problems and academic 

achievement, controlling for prior associations (Att3→Aca5, β = –.05; Aca3→Att5,  

β = –.17, ps < .05 and .001, respectively), in support of Hypothesis 2d. The effect of 

academic achievement on attention problems was greater in magnitude, and inverse 

relations were negligible. Bidirectional effects continued between attention problems and 

peer relations, controlling for prior associations (Att3→Peer5, β = –.19; Peer3→Att5, β = 

–.13, ps < .001 and .01, respectively), in support of Hypothesis 2e. Effects were similar in 

magnitude. Consistent with the previous two assessment periods, Grade 3 academic 

achievement significantly predicted peer relations at Grade 5, controlling for prior 

associations (β = .10, ps < .05), although peer relations did not predict academic 

achievement, lending partial support for Hypothesis 2f. Effects were slightly weaker over 

prior periods.  

 Taken together, sleep problems at third grade exerted significant and negative 

effects on peer relations at fifth grade, similar to the first assessment period. Sleep 

problems had no direct effects on any other domain, and sleep problems were not 

predicted by any domain. A number of patterns in prior periods continued at the last 

assessment period. Bidirectional effects continued between attention problems and 

academic achievement and attention problems and peer relations. The effect of academic 

achievement on attention problems was greater in magnitude as in prior periods. 

Together, academic achievement and attention problems continued to exert adverse 
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effects on peer relations. Peer relations had no direct effects on any domain as in prior 

periods. 

Summary of Results for Hypotheses 2a to 2f: Direction of Relations among Sleep 

Problems, Attention Problems, and Academic and Social Competence 

 In sum, analyses of Hypotheses 2a to 2f yielded eight main findings for direction 

of relations among sleep problems, attention problems, and academic and social 

competence across middle childhood. Findings revealed that (1) reciprocal relations were 

not found between sleep problems and any domain; (2) sleep problems had no direct 

effects on attention problems or academic achievement from one assessment period to the 

next; (3) no domain directly predicted sleep problems; (4) sleep problems directly 

predicted how children interacted with peers at the beginning and end of middle 

childhood; (5) attention control and reading and math achievement were reciprocally 

related although the effects of academic achievement on attention problems were greater 

in magnitude; (6) reading and math achievement consistently predicted children’s 

effectiveness in interacting with peers; (7) behaviors to control attention and children’s 

ability to effectively interact with peers were reciprocally related and effects were similar 

in magnitude; (8) children’s ability to effectively interact with peers did not predict sleep 

problems, attention problems, or academic achievement. 

Results for Hypothesis 3: Effects of 54 Month Domains on Functioning at  

Grades 3 and 5 

 Hypothesis 3 predicted that children’s sleep problems, attention problems, and 

academic competence at the beginning of middle childhood would have long lasting 

effects on these same domains later in middle childhood that were not fully mediated by 
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indirect effects. Model 3 tested Hypothesis 3 by adding direct paths to Model 2 from each 

54 month domain to all domains at Grades 3 and 5 to create Model 3. I removed 

(trimmed) all nonsignificant paths to improve parsimony. Table 5 presents the fit indices 

for the model. This model showed a slight improvement in fit over Model 2 (CFI = .963, 

TLI = .930, RMSEA = .056), and indicates that the addition of one or more 54 month 

direct paths explains the data slightly better than previous models. Figure 5 shows 

standardized path coefficients and R² values for Models 3. Table 4 presents results of 

direct, overall indirect, and total effects for each domain across middle childhood. I refer 

to Table 4 to summarize results for Hypothesis 3. Results for Hypothesis 3 revealed that 

five 54 month direct paths to domains at Grades 3 and 5 reached significance, lending 

partial support for Hypothesis 3. One path that reached significance in Model 2 was no 

longer significant.  

 Significant and positive direct effects were found for 54 month sleep problems on 

attention problems at Grades 3 and 5 (β = .09; β = .08, ps < .001 and .01, respectively). 

The inclusion of a direct path from 54 month sleep problems to Grade 3 attention 

problems resulted in the elimination of a path from Grade 1 sleep problems to Grade 3 

attention problems because this path no longer reached significance. Results indicated 

that children’s attention control at third and fifth grade appears sensitive to the influence 

of sleep problems around school entry. This finding was not evident in Model 2. Total 

effects of 54 months sleep problems on attention problems at Grades 3 and 5 were β = .10 

and β = .12, respectively. Indirect effects of 54 month sleep problems on Grade 3 

attention problems were negligible and mediated by the stability path for Grade 1 sleep 

problems and the cross-domain path to Grade 1 peer relations (β = .01). Sleep problems 
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Figure 5. Model 3 - Results for Hypothesis 3: Direction of relations among sleep 

problems, attention problems, and academic and social competence at 54 months, Grade 

1, Grade 3, and Grade 5. Standardized path coefficients shown for stability paths and 

significant cross-domain paths. Covariance, residual covariance, and covariate paths not 

shown for ease of presentation. R² values represent squared multiple correlations for each 

endogenous variable. Sleep = sleep problems; Attn = attention problems; Aca = academic 

achievement; Peer = peer relations. 

 χ² (63) = 274.933 (CFI = .963, TLI = .930, RMSEA = .056).   

* p < .05. ** p < .01. *** p < .001. 
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at 54 months indirectly affected Grade 5 attention problems through autoregressive 

effects for sleep problems at Grades 1 and 3, and paths to Grade 1 and Grade 3 peer 

relations and Grade 3 attention problems (β = .04). 

 Significant and negative direct effects of 54 month attention problems were found 

on academic achievement at Grade 5 (β = –.06, p < .01). Children’s ability to control 

impulses and remain attentive in preschool predicted their reading and math performance 

6 years later. Total effects of 54 month attention problems on Grade 5 academic 

achievement were β = –.15 with overall indirect effects (β = –.09) mediated by stability 

paths for attention problems and cross-domain paths for academic achievement.  

 Significant direct and negative effects of 54 month attention problems were found 

on peer relations at Grades 3 and 5 (β = –.09; β = –.16, ps < .05 and .001, respectively).  

Children’s inability to control attention in preschool predicted their response strategies in 

relating to peers 4 and 6 years later. Total effects of 54 month attention problems on peer 

relations at Grades 3 and 5 were β = –.22 and β = –.25, respectively. Overall indirect 

effects of 54 month attention problems on later peer relations were mediated by stability 

paths for attention problems and cross-domain paths for peer relations (Att54 → Peer3, 

 β = –.14; Att54 → Peer5, β = –.09).  

Summary of Results for Hypothesis 3: Effects of 54 Month Domains on 

 Later Functioning 

 In sum, results for Hypothesis 3 yielded three main findings for testing the long 

lasting effects of children’s sleep problems, attention problems, and academic and social 

competence on these same domains later in middle childhood that were not fully 

mediated by indirect effects. Findings indicated that: (1) preschool sleep problems 
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directly affected children’s ability to control impulses and remain attentive later in middle 

childhood (2) preschool attention control predicted reading and math performance at the 

end of middle childhood; and (3) the ability to control impulses and remain attentive in 

preschool directly affected children’s selection of response strategies in interacting with 

peers later in middle childhood.  

Results for Hypothesis 4: Direct Effects of Each Domain on Children’s Adjustment 

at the End of Middle Childhood 

 Hypotheses 4a to 4d stated that children’s sleep problems, attention problems, and 

academic and social competence would directly predict children’s adjustment at the end 

of middle childhood. Model 4 tested Hypotheses 4a to 4d by adding Grade 5 child 

adjustment variables (e.g., child depressive symptoms, school perceived competence, 

school motivation, school social aspects) to Model 3. I included a set of direct paths from 

each Grade 3 domain to Grade 5 child adjustment variables. I removed (trimmed) all 

nonsignificant paths to improve parsimony. Table 5 presents the fit indices for the model. 

Fit indices for Model 4 continued to reflect good overall fit to the data (CFI = .956, TLI = 

.924, RMSEA = .051). Figures 6-9 show standardized path coefficients and R² values for 

results of Model 4.  

 Figure 6 presents results for testing Hypothesis 4a. Sleep problems at Grade 3 

directly predicted all child adjustment variables at the end of middle childhood, in 

support of Hypothesis 4a. The effect of sleep problems on each variable was (1) 

depressive symptoms, β = .14, p <.001, (2) perceived competence, β = –.10, p <.01, (3) 
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Figure 6. Model 4a - Results for Hypothesis 4a: Direct effects of sleep problems across 

middle childhood on children’s adjustment at the end of middle childhood. Standardized 

path coefficients shown for stability paths and significant cross-domain paths. 

Covariance, residual covariance, and covariate paths not shown for ease of presentation. 

R² values represent squared multiple correlations for each endogenous variable. Sleep = 

sleep problems; Attn = attention problems; Aca = academic achievement; Peer = peer 

relations; CDep = childhood depressive symptoms; SchPC = school perceived 

competence; SchM = school motivation; SchSA = school social aspects 

 χ² (109) = 419.179 (CFI = .956, TLI = .924, RMSEA = .051).   

* p < .05. ** p < .01. *** p < .001. 
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school motivation, β = –.08, p <.05, and (4) school social aspects β = –.07, p <.05. 

Maternal-reported sleep problems in third grade directly predicted children’s self-

reported depressive symptoms and feelings about school at the end of middle childhood. 

  Figure 7 presents results for testing Hypothesis 4b. Attention problems at Grade 3 

directly and negatively predicted school perceived competence at Grade 5 (β = –.13, 

 β = .08, p < .001), but had no direct effects on any other child adjustment variable at 

Grade 5, lending partial support for Hypothesis 4b. Children’s self-reported feelings 

about their competence in school in fifth grade were directly and negatively predicted by 

teacher reports of their ability to control attention in third grade.  

 Figure 8 presents results for testing Hypothesis 4c. Academic achievement at 

Grade 3 directly and positively predicted school perceived competence at Grade 5 (β = 

.08, ps <.01), but had no direct effects on any other child adjustment variable at Grade 5, 

lending partial support for Hypothesis 4c. Children’s self-reported feelings about their 

competence in school in fifth grade were directly and positively predicted by 

standardized assessment of their reading and math achievement in third grade.  
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Figure 7. Model 4b - Results for Hypothesis 4b: Direct effects of attention problems 

across middle childhood on children’s adjustment at the end of middle childhood. 

Standardized path coefficients shown for stability paths and significant cross-domain 

paths. Covariance, residual covariance, and covariate paths not shown for ease of 

presentation. R² values represent squared multiple correlations for each endogenous 

variable. Sleep = sleep problems; Attn = attention problems; Aca = academic 

achievement; Peer = peer relations; CDep = childhood depressive symptoms; SchPC = 

school perceived competence; SchM = school motivation; SchSA = school social aspects 

 χ² (109) = 419.179 (CFI = .956, TLI = .924, RMSEA = .051).   

* p < .05. ** p < .01. *** p < .001. 
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Figure 8. Model 4c - Results for Hypothesis 4c: Direct effects of academic achievement 

across middle childhood on children’s adjustment at the end of middle childhood. 

Standardized path coefficients shown for stability paths and significant cross-domain 

paths. Covariance, residual covariance, and covariate paths not shown for ease of 

presentation. R² values represent squared multiple correlations for each endogenous 

variable. Sleep = sleep problems; Attn = attention problems; Aca = academic 

achievement; Peer = peer relations; CDep = childhood depressive symptoms; SchPC = 

school perceived competence; SchM = school motivation; SchSA = school social aspects 

 χ² (109) = 419.179 (CFI = .956, TLI = .924, RMSEA = .051).   

* p < .05. ** p < .01. *** p < .001. 
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Figure 9. Model 4d - Results for Hypothesis 4d: Direct effects of peer relations across 

middle childhood on children’s adjustment at the end of middle childhood. Standardized 

path coefficients shown for stability paths and significant cross-domain paths. 

Covariance, residual covariance, and covariate paths not shown for ease of presentation. 

R² values represent squared multiple correlations for each endogenous variable. Sleep = 

sleep problems; Attn = attention problems; Aca = academic achievement; Peer = peer 

relations; CDep = childhood depressive symptoms; SchPC = school perceived 

competence; SchM = school motivation; SchSA = school social aspects 

 χ² (109) = 419.179 (CFI = .956, TLI = .924, RMSEA = .051).   

* p < .05. ** p < .01. *** p < .001. 
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  Figure 9 presents results for testing Hypothesis 4d. Peer relations at Grade 3 

directly predicted all child adjustment variables, in support of Hypothesis 4d. The effect 

of peer relations on each variable was (1) depressive symptoms, β = –.12, p <.001, (2) 

perceived competence, β = .09, p <.05, (3) school motivation, β = .15, p <.001, and (4) 

school social aspects β = .22, p <.001. Children’s self-reported depressive symptoms, 

perceived academic competence, motivation for school, and social relations with peers 

and teachers in fifth grade were directly and positively predicted by teacher reports of 

their ability to relate to peers in third grade.  

Summary for Results of Hypothesis 4a to 4d: Direct Effects of Each Domain on 

Children’s Adjustment at the End of Middle Childhood 

 In sum, results for Hypotheses 4a to 4d yielded four main findings from testing 

the effects of sleep problems, attention problems, and academic and social competence 

across middle childhood on children’s adjustment and feelings about school at the end of 

middle childhood. Findings indicated that: (1) maternal-reported sleep problems at third 

grade directly predicted children’s self-report of their depressive symptoms, feelings of 

academic competence, motivation for school, perceived social support, and relations with 

peers and teachers at fifth grade; (2) teacher-reported third grade attention control directly 

predicted how children’s self-report of their academic competence at fifth grade, but did 

not predict children’s depressive symptoms, motivation for school, or perceived social 

support and relations with peers and teachers; (3) standardized assessments of reading 

and math skills in third grade directly predicted children’s self-report of their perceived 

academic competence in fifth grade, but did not predict children’s feelings of depressive 

symptoms, school motivation, or perceived social support and relations with peers and 
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teachers; (4) teacher-reported third grade peer relations predicted children’s self-report of 

their depressive symptoms, feelings of academic competence, motivation for school, 

perceived social support, and relations with peers and teachers at fifth grade.  

Results for Hypothesis 5a to 5c: Effects of 54 Month Domains on Children’s 

Adjustment at the End of Middle Childhood  

 Hypothesis 5a to 5c stated that children’s sleep problems, attention problems, and 

academic competence at the beginning of middle childhood would have long lasting 

effects on children’s adjustment at the end of  middle childhood that were not fully 

mediated by indirect effects. Model 5 tested Hypothesis 5 by adding direct paths from all 

54 month domains to Grade 5 child adjustment variables to determine the influence of 

early effects on later functioning. I removed (trimmed) nonsignificant paths to improve 

parsimony. Table 5 presents fit indices for the model. Fit indices for Model 5 continued 

to reflect good overall fit to the data (CFI = .960, TLI = .928, RMSEA = .050). Figures 

10-11 show standardized path coefficients and R² values for Model 5.  

 Results testing Hypothesis 5a revealed that sleep problems at 54 months had no 

direct effects on children’s adjustment at Grade 5, lacking support for Hypothesis 5a. 

Overall indirect effects were very small and ranged from β = .02 to β = .04. Relations 

between children’s sleep problems, depressive symptoms, and their feelings about school 

appear to be more proximally related later in middle childhood. 

 Results testing Hypothesis 5b indicated that attention problems at 54 months 

directly and negatively predicted school social aspects at Grade 5 (β = –.11, p <.001), but 

had no direct effects on any other child adjustment variable, lending partial support for 
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Hypothesis 5b. Figure 10 presents results for testing Hypothesis 5b. Teacher reports of 

children’s attention control in preschool directly and negatively predicted children’s self- 

report of their feelings about social support and relations with peers and teachers in 

school at fifth grade. Overall indirect effects were mediated by stability paths for 

attention problems and cross-domain paths for academic achievement and peer relations 

(β = .03 to β = .05). 

 Results testing Hypothesis 5c revealed that academic achievement at 54 months 

directly and positively predicted school perceived competence and social aspects at 

Grade 5 (β = .06, β = .08, ps <.05 and .01, respectively), lending partial support for 

Hypothesis 5c. No other direct effects were observed. Figure 11 presents results for 

testing Hypothesis 5c. Standardized assessment of emergent literacy skills and basic math 

skills in preschool directly and positively predicted children’s self-report of their feelings 

about their academic competence, level of social support in school, and relations with 

peers and teachers at fifth grade. Overall indirect effects were mediated by stability paths 

for academic achievement and cross-domain paths for attention problems and peer 

relations (β = .02 to β = .09). 

 Peer relations were not assessed at 54 months of age; therefore, no hypothesis was 

set forth or tested in Model 5. 
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Figure 10. Model 5b - Results for Hypothesis 5: Direct effects of attention problems at 54 

months on children’s adjustment at the end of middle childhood. Standardized path 

coefficients shown for stability paths and significant cross-domain paths. Covariance, 

residual covariance, and covariate paths not shown for ease of presentation. R² values 

represent squared multiple correlations for each endogenous variable. Sleep = sleep 

problems; Attn = attention problems; Aca = academic achievement; Peer = peer relations; 

CDep = childhood depressive symptoms; SchPC = school perceived competence; SchM 

= school motivation; SchSA = school social aspects 

 χ² (109) = 419.179 (CFI = .956, TLI = .924, RMSEA = .051).   

* p < .05. ** p < .01. *** p < .001. 
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Figure11. Model 5c - Results for Hypothesis 5: Direct effects of academic achievement at 

54 months on children’s adjustment at the end of middle childhood. Standardized path 

coefficients shown for stability paths and significant cross-domain paths. Covariance, 

residual covariance, and covariate paths not shown for ease of presentation. R² values 

represent squared multiple correlations for each endogenous variable. Sleep = sleep 

problems; Attn = attention problems; Aca = academic achievement; Peer = peer relations; 

CDep = childhood depressive symptoms; SchPC = school perceived competence; SchM 

= school motivation; SchSA = school social aspects 

 χ² (109) = 419.179 (CFI = .956, TLI = .924, RMSEA = .051).   

* p < .05. ** p < .01. *** p < .001. 
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Summary of Results for Hypothesis 5a to 5c: Effects of 54 Month Domains on 

Children’s Adjustment at the End of Middle Childhood 

 In sum, results for Hypotheses 5a to 5c yielded three main findings from testing 

the effects of 54 month sleep problems, attention problems, and academic competence on 

children’s adjustment that were not fully mediated by indirect effects across middle 

childhood. Findings indicated that: (1) that maternal-reported sleep problems around 

school entry had no direct effects on children’s self-reported depressive symptoms or 

feelings about school at the end of middle childhood; (2) teacher-reported  preschool 

attention control directly predicted children’s feelings about social aspects of school at 

fifth grade, but did not predict depressive symptoms, perceived school competence, or 

motivation for school; (3) standardized assessments of reading and math skills in 

preschool directly predicted children’s self-report of their perceived school competence 

and social aspects of school in fifth grade, but did not predict depressive symptoms or 

motivation for school. 

Total Effects of Sleep Problems, Attention Problems, and Academic and Social 

Competence on Children’s Adjustment at the End of Middle Childhood 

 I summarize total effects across middle childhood for each predictor of children’s 

depressive symptoms, school perceived competence, school motivation, and social 

aspects of school at the end of middle childhood and compare the magnitude of effects 

and patterns of influence among the predictors on children’s adjustment at the end of 

middle childhood. Table 6 presents the total effects for each predictor variable on 

individual child adjustment outcomes. I also demonstrate the comparative impact across 

the predictors on each child adjustment outcome using Figures 12-15. 
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Table 6. Total Effects by Predictor at 54 Months-of-Age, Grade 1, and Grade 3 

              on Children’s Adjustment at the End of Middle Childhood 

Grade 5 

Outcome 

54 Month, Grade 1, and Grade 3 Predictors*            

Children’s 

Adjustment 

Assessment 

Period 

Sleep 

Problems 

Attention 

Problems 

Academic 

Achievement 

Social 

Competence 

Child 

Depressive 

Symptoms 

     

 54 months .04 .03 -.02 n/a 

 Grade 1 .07 .01 -.02 -.03 

 Grade 3 .14 -- -- -.12 

      

School 

Perceived 

Competence 

     

 54 months -.04 -.05 .15 n/a 

 Grade 1 -.05 -.07 .11 .03 

 Grade 3 -.10 -.13 .10 .09 

      

School 

Motivation 

     

 54 months -.02 -.03 .02 n/a 

 Grade 1 -.04 -.02 .02 .04 

 Grade 3 -.08 -- -- .15 

      

School 

Social 

Aspects 

     

 54 months -.02 -.16 .12 n/a 

 Grade 1 -.04 -.03 .03 .06 

 Grade 3 -.07 -- -- .22 

Note: Standardized beta weights shown; all standardized beta weights listed are 

significant at the .05 level or higher. 

 

Children’s Depressive Symptoms 

 Figure 12 presents a comparative profile of the magnitude of effects and patterns 

of influence across middle childhood for sleep problems, attention problems, and 
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academic and social competence on childhood depressive symptoms at the end of middle 

childhood. At 54 months, each predictor exhibited very small and similar total effects on 

Grade 5 childhood depressive symptoms (β = .02 to β = .04). A different pattern emerged 

among the predictors at Grades 1and 3, however, in which the total effects for sleep  

 

 

Figure 12. Comparative profile: Total effects of sleep problems, attention problems, and  

                 academic and social competence at 54 months of age, Grade 1, Grade 3 on   

                 children’s depressive symptoms at Grade 5 

 

problems and social competence continued to increase in magnitude at each assessment 

period while total effects for academic achievement and attention problems decreased in 

magnitude. By Grade 3, academic achievement and attention problems had no effect on 

Grade 5 childhood depressive symptoms. Grade 5 total effects for sleep problems and 
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peer relations were similar in magnitude with standardized path coefficients of β = .14 

and β = .12, respectively. Results indicate that children’s sleep problems and interactions 

with peers become more salient in predicting self-reported depressive symptoms shortly  

before adolescence, while reading and math achievement and the ability to control 

attention across middle childhood exert very little influence. 

School Perceived Competence 

 Figure 13 presents a comparative profile of the magnitude of effects and patterns 

of influence across middle childhood for sleep problems, attention problems, and 

academic and social competence on children’s perceived school competence at the end of 

middle childhood.  

 Total effects of sleep problems, attention problems, and social competence across 

middle childhood reflected a similar increasing pattern of influence on children’s self-

reported perceived school competence with standardized path coefficients ranging from  

β = .03 to β = .05 around school entry and increasing to about β = .09 to β = .13 at Grade 

3. Teacher-reported attention problems at Grade 3 exerted the strongest influence on 

children’s self-reported school competence at Grade 5. In contrast, academic achievement 

revealed a decreasing pattern of influence on school perceived competence with the 

strongest effects found at 54 months (β = .15). By Grade 3, the total effects of academic 

achievement were similar in magnitude to other predictors (β = .10). Results indicate that 

standardized assessments of emergent literacy and math skills in preschool were the 

strongest predictor of children’s feelings of school competence at the end of middle 

childhood. By the end of middle childhood, however, teacher-reported attention problems 

were most predictive of children’s feelings of school competence. 
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Figure 13. Comparative profile: Total effects of sleep problems, attention problems, 

                 and academic and social competence at 54 months-of-age, Grade 1, and 

                 Grade 3 on school perceived competence 

 

School Motivation 

 Figure 14 presents a comparative profile of the magnitude of effects and patterns 

of influence across middle childhood for sleep problems, attention problems, and 

academic and social competence on children’s motivation for school at the end of middle 

childhood. At 54 months, each predictor exhibited very small and similar total effects on 

Grade 5 school motivation (β = -.02, β = .02, β = -.03). Total effects for sleep problems 

and social competence increased in magnitude across middle childhood while academic 

achievement and attention problems decreased across the period. By Grade 3, academic 
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achievement and attention problems had no effect on children’s self-reported motivation 

for school. Teacher-reported social competence at Grade 3 (β = .15) and maternal- 

 

 

Figure 14. Comparative profile: Total effects of sleep problems, attention problems, 

                  and academic and social competence at 54 months-of-age, Grade 1, and 

                  Grade 3 on school motivation 

 

reported sleep problems (β = .08) had the strongest influence on school motivation. 

Results indicate that children’s sleep problems and interactions with peers become more 

salient in predicting their motivation for school shortly before adolescence, while reading 

and math achievement and the ability to control attention across middle childhood exert 

very little influence. 
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School Social Aspects 

 Figure 15 presents a comparative profile of the magnitude of effects and patterns 

of influence across middle childhood for sleep problems, attention problems, and 

academic and social competence on children’s school social aspects at the end of middle  

 

 

Figure 15. Comparative profile: Total effects of sleep problems, attention problems, 

                  and academic and social competence at 54 months-of-age, Grade 1, and 

                  Grade 3 on school social aspects 

 

childhood. At the beginning of middle childhood, attention problems and academic 

achievement were most influential in predicting children’s self-reported feelings about 

the social aspects of school at the end of middle childhood (β = -.16 and β = .12, 

respectively); however, each predictor’s influence on children’s feelings about school 
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social aspects declined at subsequent assessment periods. By Grade 3, academic 

achievement and attention problems had no effects on children’s school social aspects. 

 Total effects for sleep problems showed a small and gradually increasing 

influence at each assessment period across middle childhood (β = -.02, β = -.04, β = -.07). 

Total effects for social competence reflected a sharp increase in influence from Grade 1 

to Grade 3 (β = .06, β = .22, respectively). Results reflect the changing nature of 

influence of the predictors across middle childhood on children’s feelings about the social 

aspects of school at the end of middle childhood. The total effects of teacher reports of 

children’s peer interactions at third grade on children’s self-reported feelings about social 

support within school shortly before adolescence is particularly noteworthy for the 

strength of total effects. Sleep problems exhibited a gradual and increasingly negative 

influence across middle childhood on children’s feelings of social support at the end of 

middle childhood. Standardized assessment of emergent literacy and math skills and the 

ability to control attention around school entry were influential in predicting children’s 

school social aspects at fifth grade. By third grade, however, neither domain influenced 

children’s fifth grade feelings of the social aspects of school. 

Cumulative Effects of All Domains across Middle Childhood on Children’s 

Adjustment at the End of Middle Childhood 

 I assessed the cumulative effects of all domains across middle childhood on 

children’s adjustment and feelings about school at the end of middle childhood to assess 

the proportion of variance for each child adjustment variable that is accounted for by its 

predictors. Cumulative effects are reflected by the squared multiple correlation for each 

child adjustment variable. The cumulative effects for each variable were (1) depressive 
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symptoms, R² = .03, (2) perceived competence, R² = .09, (3) school motivation, R² = .03, 

and (4) school social aspects, R² = .10. The higher values associated with perceived 

competence and school social aspects likely reflect the fact that preschool functioning 

had direct effects on these variables, increasing the amount of variance explained by the 

predictors across middle child. 
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CHAPTER SIX 

DISCUSSION 

 

 Sleep is an understudied domain in the quest to improve children’s regulation of 

behavior, emotions, and cognition in support of academic and social competence across 

middle childhood even though evidence suggests considerable overlap between the 

neurobiology underlying sleep regulation and the neurobehavioral systems regulating 

attention control and emotional arousal (Dahl, 1996; Dahl & Conway, 2009). The failure 

to seriously consider a role for sleep in regulating processes important for school success 

may stem from a lack of knowledge for the association (cites from medical absence of 

knowledge). On the other hand, researchers claim that the lack of emphasis is due, in 

part, to the complexity of disentangling the interrelations among the domains to form 

reasonable conclusions about the nature of effects (Bates et al., 2009; Dahl & Conway, 

2009).  

 The present study addressed important gaps in our understanding of the direction 

of effects and interrelations among sleep problems, attention problems, and academic and 

social competence across middle childhood. It also demonstrated their combined effects 

and pathways of influence on children’s adjustment (e.g., depressive symptoms and 

feelings about school) at fifth grade, a period just prior to the impending biological and 

contextual changes associated with adolescence. Further, this is the first study to explore 

bidirectional and cross-domain associations across middle childhood for children’s sleep 

problems in conjunction with attention problems, academic and social competence. 
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Relations among Sleep Problems, Attention Problems, and Academic and  

Social Competence 

 The present study uncovered several key findings concerning the influence of 

children’s sleep problems on school competence and feelings of adjustment in middle 

childhood. First, maternal-reported sleep problems around school entry directly predicted 

teacher-reported attention problems when children were in third and fifth grade. Results 

suggest that effects of preschool sleep problems on children’s impulsivity and inattention 

in the classroom may not become fully evident until later in middle childhood (e.g., ages 

8-10). Findings appear to parallel reports in the clinical literature for the association 

between attention deficits and deficiencies in academic performance surfacing around 

this period. Gregory and O’Connor (2002) reported similar findings for the effects of 

early sleep problems on later attention difficulties. Although results from the present 

study do not provide direct evidence, findings lend support for models of sleep and neural 

development that posit adverse early effects of sleep problems on prefrontal cortex (PFC) 

maturation (Dahl, 1996; Harrison & Horne, 1998; Horne, 1993). PFC is responsible for 

the ongoing growth and development of children’s attention systems, and it has one of 

the most protracted maturational processes of all neural systems with continued 

development into late adolescence and early adulthood.  

 Second, sleep problems were associated with small and direct effects on social 

competence around school entry (Grade 1) and again shortly before adolescence (Grade 

5) suggesting that compromised sleep may adversely affect children’s ability to select and 

execute appropriate response strategies in cooperating with peers. Effective language and 

cognitive skills are important and necessary for positive peer interactions and problem 
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solving (Tarullo et al., 2011; Winsler et al., 2000; Winsler et al., 2003). Sleep problems 

have been associated with slower growth in language development and memory 

processes (Dionne et al., 2011; Curcio et al., 2006; Pilcher & Huffcutt, 1996), thus it is 

possible that both processes may act as mediators between sleep problems and the skills 

required to effectively interact with peers.  

 The timing of influence for the effects of sleep problems on peer relations (e.g., 

54 months to Grade 1 and Grade 3 to Grade 5) is of interest because both assessment 

periods reflect a form of transition. Heightened anxiety has been associated with periods 

of change that may or may not resolve over time (Bittner, Egger, Erkanli, Costell, Foley, 

& Angold, 2007; Pine, Cohen, Gurley, Brook, & Ma, 1998). Although anxiety was not 

measured in the present study, it is feasible that heightened anxiety around periods of 

transition may mediate relations between sleep problems and peer relations. Heightened 

anxiety has been associated with increased sleep onset latency and night wakings with the 

potential for shortened sleep duration (Alfano et al., 2007). For example, during the two 

year period between preschool and first grade, teachers expect children to independently 

and cooperatively socialize with peers without the guidance and feedback from parents or 

caregivers who may have previously intervened in the face of challenging situations (Lin 

et al., 2003; McClelland et al., 2000 Rimm-Kaufmann et al., 2000). For some children, 

increased independence and expectations for effective socialization may lead to feelings 

of heightened anxiety.  

 Third grade marks a period of transition when children’s increasing cognitive 

abilities enable them to form self-concepts of their academic and social standing in 

comparison to peers (Cole et al., 2001b). Newly formed perspectives about academic and 
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social status may alter previously held self-concepts. If these perspectives fail to align 

with previous conceptions of self, children may begin to experience discontent, 

frustration, or anxiety about their academic and social competence. Feeling of anxiety 

associated with self-concept may lead to increased sleep onset latency or disrupted sleep 

patterns that, in turn, may compromise children’s ability to effectively socialize with 

peers in the classroom.  

Effects of Sleep Problems on Children’s Adjustment at the End of 

 Middle Childhood 

  Sleep problems across middle childhood exerted both direct and indirect effects 

on children’s depressive symptoms and feelings about competence, motivation, and the 

social aspects of school at fifth grade. This finding is particularly noteworthy for the 

effect of sleep on children’s feelings about themselves in school at a period just prior to 

adolescence. Fredriksen et al. (2004) reported similar results over the two-year period 

from sixth to eighth grade. The present study extends downward the findings of 

Fredriksen et al. by uncovering relations earlier in middle childhood. Results are also 

important for highlighting the presence of an association using a maternal-reported 

measure of sleep and a child-reported measure of children’s adjustment. Next, I describe 

a biological explanation for these findings, and then discuss how the tenets of two 

theories (e.g., sleep and emotional information processing theory; competency-based 

model of depression) converge to explain predictive relations between children’s sleep, 

depressive symptoms, and feelings about school shortly before adolescence.   

 During the transition to adolescence, biological and psychosocial changes 

associated with the onset of puberty begin to emerge, and research has found that 
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children’s sleep-wake organization also undergoes significant reorganization during this 

period (see Carskadon et al., 1993; Gau & Soong, 2003; Laberge, Petit, Simard, Vitaro, 

Tremblay, & Montplaisir, 2001). The key changes include a marked tendency for later 

bedtimes and rise times (delayed sleep phase), shorter sleep and more daytime sleepiness, 

and a marked reduction in the amount of slow-wave-sleep (SWS). Concurrently, there is 

evidence that the amygdala and hippocampus, brain regions that govern emotion, social 

processing, and self-awareness, undergo anatomical changes that coincide with the onset 

of puberty (Giedd et al., 1999; Neufang et al., 2009; Perrin et al., 2008; Sowell & 

Jernigan, 1998; Sowell et al., 1999; Spear, 2000) with implications for healthy and 

unhealthy trajectories of development.  

 In the present study, the strongest effects for sleep problems predicting children’s 

feelings of adjustment occurred shortly before adolescence (third grade to fifth grade) 

when children were approximately nine-to eleven-years-of-age. In a longitudinal study of 

the interrelations between children’s sleep and pubertal status, Sadeh et al. (2009) found 

that pubertal changes associated with children’s sleep-wake organization (delayed sleep 

onset and reduced sleep time) occurred during a similar period and antedated bodily 

changes associated with puberty. Inverse relations were nonsignificant. The researchers 

concluded that changes in sleep-wake organization at around ten and eleven years-of-age 

predicted bodily changes associated with puberty one year later. Although the present 

study did not assess children’s pubertal status in third or fifth grade, results may lend 

support for a biological explanation for the increasing effects of sleep problems around 

nine years-of-age predicting pubertal changes that influenced children’s feelings of social 

and emotional self-awareness at the end of middle childhood. 



133 

 

 Next, I explain associations between sleep problems and children’s adjustment 

found in the present study by combining the tenets of the sleep and emotional information 

processing model (Walker, 2009) and Cole’s (1991) competency-based model of 

depression. First, the sleep and emotional information processing model offers an 

explanation for sleep problems predicting depressive symptoms and feelings associated 

with school competence. The theory claims that sleep loss (1) impairs the neural 

formation and retention of memories of positive and neutral affective valence, (2) 

facilitates encoding of negative emotional memories and hyperlimbic reactivity to 

negative emotional events, and, (3) preserves long-term dominance of memories 

associated with negative experiences. According to this model, both prelearning and 

postlearning sleep are thought to play a role in the formation of new human episodic 

memories to balance the neural facilitation of emotional experience. Specifically, the 

model predicts that REM sleep, in conjunction with amygdala-hippocampal networks that 

encode salient events, promotes affective demodulation of previous affective experiences 

and decreases their emotion intensity. Sleep loss interferes with this process by failing to 

reduce heightened amygdala activity in response to emotional experiences thus increasing 

next-day subjective emotionality. This model suggests that frequent reports for a co-

occurrence of sleep problems and anxiety and depression stem from the failure of 

demodulation and the negative ensuing consequences to emotional regulation.  

 Beginning in preschool, the present study found small and increasing effects at 

each assessment period for sleep problems predicting children’s self-reported depressive 

symptoms at the end of middle childhood. By third grade, sleep problems exerted the 

strongest influence of all predictors on children’s depressive symptoms. In keeping with 
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the tenets of the sleep and emotional information processing model, findings for the 

present study seem to indicate that sleep problems across middle childhood interfere with 

neural processes designed to demodulate negative emotional experience and retention of 

positive and neutral memories. The rising pattern of sleep problems predicting depressive 

symptoms across the period may point to the cumulative nature of the affects of sleep 

problems and appears to support the model’s claim for a long-term dominance of 

negative experiences when demodulation fails over an extended period of development. 

 Second, this study found evidence for sleep problems predicting all variables 

associated with children’s self-reported feelings of adjustment at the end of middle 

childhood. Beginning in preschool, sleep problems exerted small and increasing effects at 

each assessment period on children’s perceived school competence, school motivation, 

and feelings about the social aspects of school. This pattern of effects across middle 

childhood is similar to the pattern described previously for the effects of sleep problems 

on childhood depressive symptoms. Findings for a similar pattern seem plausible since 

moderate to strong correlations were found among the domains at fifth grade. Thus, it 

seems that children’s feelings about competence and other aspects of school and their 

reports of depressive symptoms are uniquely intertwined, and both domains appear 

sensitive to the effects of sleep problems across middle childhood.  

 Next, I describe the substantive developmental change that occurs in children’s 

self-perceptions of competence across middle childhood using Cole’s competency-based 

model of depression, and then demonstrate links to Walker’s (2009) model of sleep and 

emotional information processing to explain findings for sleep and children’s feelings of 

adjustment. 
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 Cole’s competency-based model of depression posits that children’s self- (and 

others’) perceptions of incompetence are associated with subsequent increases in negative 

affect and depressive symptoms (Cole et al., 1997; Cole et al., 2001a; Cole, Martin, 

Peeke, Seroczynski, & Hoffman, 1998; Cole et al., 1996; Cole, Peeke, Dolezal, Murray, 

& Canzoniero, 1999; Hoffman, Cole, Martin, Tram, & Seroczynski, 2000; Tram & Cole, 

2000). Developmentally, children’s self-conceptions of competence become increasingly 

differentiated across middle childhood (Cole et al., 2001a; Cole et al., 2001b). Prior to 5 

years-of-age, children generally perceive their success through attainment of a task or 

goal that was previously unachievable. Between the ages of 5 and 8 years, three 

important changes take place that influence how children evaluate their personal 

competence. First, developmental changes in cognition enable children to recognize that 

not all tasks possess the same level of difficulty, and therefore, they begin to distinguish 

their personal successes or failures in light of this fact. Second, children begin to judge 

their level of competence in comparison to peers, and thus form perspectives about their 

abilities partly through this lens. Last, self-concept is no longer solely constructed 

through the child’s personal perceptions of competence, but is strongly influenced by the 

perceptions of significant others, namely parents, teachers, and peers.  

 The cumulative nature of continued failure and negative feedback in one or more 

domains of competence ultimately leads to heightened feelings of depressive symptoms 

(Cole, 1990, 1991). In sum, this model suggests that children with lower academic and 

social competence across middle childhood receive negative attributions from significant 

others about their capabilities, they internalize this feedback to form a negative self-
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concept of their competencies, and consequently, report heightened levels of depressive 

symptoms by the end of middle childhood.  

 Concurrently, Walker’s (2009) model of sleep and emotional information 

processing argues that sleep problems will interfere with demodulating these negative 

self-perceptions and will promote hyperarousal to negative emotional stimuli. By the end 

of middle childhood, this collective pattern of events seems to reflect the findings from 

the present study in which children with more sleep problems reported heightened levels 

of depressive symptoms, feelings of low academic competence, less motivation for 

school, and more negative feelings about social interactions with teachers and peers.   

Relations among Attention Problems and Academic and Social Competence 

 A substantial research base provides evidence that children with academic 

difficulties have more problems with attention control and peer relations (e.g., Fleming, 

Harachi, Cortes, Abbott, & Catalano, 2004; McIntosh, Horner, Chard, Boland, & Good, 

2006; Nelson, Benner, Lane, & Smith, 2004), and interventions designed to improve 

academic performance have demonstrated improvements in problem behaviors and social 

interactions (Barton-Arwood, Wehby, Falk, 2005; Kellam, Mayer, Rebok, & Hawkins, 

1998; Lane, Wehby, Menzies, Gregg, Doukas, & Munton, 2002; Lee, Sugai, & Horner, 

1999; Nelson, Stage, Epstein, & Pierce, 2005). Results from the present study add to this 

research base through findings of repeated associations among the domains at every 

assessment period across middle childhood.   

 Two consistent themes emerged across middle childhood for relations involving 

attention problems, academic achievement, and social competence. First, reciprocal 

effects were found between academic achievement and attention problems across all 
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assessment periods in support of hypothesized relations. Academic achievement, 

characterized as performance in age-appropriate reading and math skills, persisted as the 

stronger influence over attention problems at every assessment period in support of the 

academic underachievement hypothesis, while the magnitude of inverse effects were 

considerably weaker. Results are consistent with Hinshaw’s (1992a, 1992b) proposition 

that relations between academic achievement and attention control are likely 

bidirectional. Identifying academic achievement as the stronger predictor over attention 

problems supports the findings of recent investigations that sought to uncover direction of 

effects between the two domains (Hagan-Burke, Kwok, Zou, Johnson, Simmons, & 

Coyne, 2011; McIntosh et al., 2006; McIntosh, Horner, Chard, Dickey, & Braun, 2008; 

McIntosh, Sadler, & Brown, 2012; Morgan, Farkas, Tufis, & Sperling, 2008). McIntosh 

et al. (2006) identified a pattern beginning in kindergarten for academic skills predicting 

later attention problems. The present study extends downward the findings of McIntosh 

et al. by uncovering a similar pattern beginning in preschool.  

 Even though academic achievement was consistently the stronger predictor 

between the domains, findings for the early effects of attention problems are noteworthy. 

Teacher-reported preschool attention problems directly predicted fifth grade standardized 

assessments of reading and math skills better than more proximally related predictions 

during middle childhood. A similar inverse result was not found for early academic 

achievement predicting fifth grade attention problems. Further, preschool attention 

control directly predicted teacher’s report of children’s ability to interact with peers four 

and six years later. In both instances, preschool attention control appears to directly 
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foretell standardized assessments of academic achievement and teacher-reported  social 

competence later in middle childhood. 

 Second, lower academic achievement and poor attention control directly predicted 

lower levels of social competence at each assessment period. Both academic achievement 

and attention problems also indirectly affected social competence through their 

bidirectional pathways, and this pattern resulted in a consistent cascade effect across the 

period. In contrast, social competence failed to predict any domain in the present study 

with the exception of attention problems, and effects were very small.  

 Next, I offer a rationale based on child and environment frameworks of 

development for the consistent finding of academic underachievement significantly 

predicting both children’s attention problems and lower social competence across middle 

childhood. 

Support for the Academic Underachievement Hypothesis 

 Findings from the present study demonstrate that children who enter school with 

lower emergent literacy and basic math skills exhibit less control over impulses, 

experience more difficulty forming friendships, respond less effectively to peer pressure, 

and control temper less effectively in conflict situations with peers two years later. This 

pattern repeats over the two year period between first and third grade and again between 

third and fifth grade. Why do reading and math skills, in a large normative sample, 

consistently predict how children control impulses and interact with one another over a 

six year period across middle childhood? I offer two perspectives that draw on child and 

environment models of development (Berndt & Ladd, 1989; Bronfenbrenner & Morris, 
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1998; Eccles & Roeser, 2011; Ladd & Dinella, 2005; Parker, Rubin, Price, & DeRosier, 

1995) to answer this question.  

Academic Underachievement Promotes Task Avoidant Behavior. 

 One explanation for the consistent finding that academic underachievement 

predicts later attention problems and less effective peer relations stems from the view that 

children with preexisting academic problems engage in avoidant behaviors to escape 

academic tasks (Lee et al., 1999; McIntosh et al., 2008; Roberts, Marshall, Nelson, & 

Albers, 2001). The interplay between child and environment begins when the child 

instigates a series of actions that fuel the cascading negative effects of academic 

underachievement. The cycle commences when the teacher presents a child with an 

academic task that is grade appropriate although the child perceives the task as aversive. 

To escape task completion, the child engages in distractive or impulsive acts at which 

time the teacher either removes the task from the child or asks the child to leave the 

classroom. Both responses fulfill the child’s objective of task avoidance. Consequently, 

the child is likely to repeat behaviors that achieved escape from the academic task, and 

the teacher may continue to respond with similar strategies to manage the child (Lee et 

al., 1999). This sequence of events ultimately results in reduced opportunities for learning 

and socialization with peers (Parker et al., 1998). Furthermore, a compromised teacher-

child relationship may ensue in which the teacher offers less attention and support to 

avoid future confrontation, or conveys mainly negative feedback to the child in either a 

personal or open manner (Birch & Ladd, 1998; Houts, Caspi, Pianta, Arseneault, & 

Moffitt, 2010). If this cycle persists across multiple grades in middle childhood, academic 

and social deficits likely increase (Hamre & Pianta, 2001), and can lead to risk for more 
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serious issues by adolescence such as low self-concept, depressive symptoms, or 

heightened risk for substance abuse (Broidy et al., 2003; Kupersmidt & DeRosier, 2004).   

 This model of task avoidance draws on the principles of negative reinforcement as 

described by Patterson (2002). In Patterson’s model, a coercive cycle of parent-child 

interaction results from the child’s engagement in task avoidant behavior to escape a 

parental demand. When the parent removes the task demand in response to problem 

behavior, the child is more likely to engage in continued escape behaviors. At the same 

time, the parent finds that task removal provides relief from confrontation with the child. 

Persistent engagement in this coercive cycle of events can lead to the child’s increased 

use of problem behaviors to achieve goals as well as detrimental effects to the parent-

child relationship. 

Academic Underachievement Leads to a Different Classroom Experience. 

 Another explanation for why academic underachievement predicts later attention 

problems and less effective peer relations emanates from the consequences of certain 

classroom ecologies that draw attention to academic differences with implications for 

future maladaptive student outcomes (Baker, Clark, Maier, & Viger, 2008; Howe, 2010). 

The interplay between child and environment that fuels the cascading effects of academic 

underachievement emanates from classroom instructional practices. Research has shown 

that classroom instructional practices play a role in children’s academic and social 

feelings about school (Stipek et al., 1995; Valeski & Stipek, 2001). In essence, the model 

suggests that context influences behavior, and children with lower academic performance 

experience the classroom in a different, less hospitable way from their higher achieving 

peers (Hamre & Pianta, 2001; Thomas, Bierman, Thompson, & Powers, 2008). These 
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differences may promote frustration, impulsive or acting out behaviors, or less task 

persistence (Bierman, 2011; Chen et al., 2010; Farmer et al., 2011; Hartup, 1970; Howe, 

2010; Gest & Rodkin, 2011; Hughes et al., 2011; Kindermann, 2011; Rubin et al., 1998). 

Concurrently, certain classroom ecologies dictate separation among classmates that may 

directly influence socialization opportunities (Howe, 2010; Kupersmidt, DeRosier, & 

Patterson, 1995).  

 Next, I describe several aspects of the classroom environment that may explain 

the predictive nature of academic underachievement on children’s attention and peer 

relations.  

 The practice of academic grouping or classroom seating arrangements represents 

an organizational means of classroom structure typically with the intention of grouping 

students by ability categories (e.g., low, medium, high; Howe, 2010) to support 

differentiated subject matter instruction (e.g., reading groups, math groups). Ability 

groups result in naturally occurring peer groups. Children become cognizant of these 

academic groupings, and designations convey social status and access to potential 

friends. Hence, the findings in the present study for academic underachievement and its 

predictive association to peer relations may suggest that less academically capable 

children at school entry are assigned to low ability groups with similarly achieving peers. 

In turn, the positive benefits of social interactions with high-achieving peers (Ladd et al.,  

1990) may be stifled due to structural decisions or social status conveyed through 

differential placement. Similar placement patterns and social stratification may continue 

across time without significant improvement in academic tasks, thus limiting beneficial 

exposure to peers with higher achievement orientations and better developed peer 
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interaction skills (Buhs & Ladd, 2001; Newcomb & Bagwell, 1996). If exclusionary 

practices or overt confrontations by peers ensue on a consistent basis, lower achieving 

children’s response strategies may continue to deteriorate (Hymel et al., 1990; 

Kupersmidt & DeRosier, 2004). 

 The performance mode of instruction (Howe, 2010) illustrates how initiation-

response-feedback (IRF) processes (Coulthard, 1977) create a natural environment for 

academic comparisons among children. The method represents a highly prevalent 

classroom instructional practice (Alexander, 2001; Nystrand et al., 2003), and results in 

an environment of competition vs. cooperation, with one student acting as performer and 

the remaining students as the audience. In this mode of instruction, the teacher generates 

questions that require a student response, and that response is evaluated for accuracy with 

corresponding feedback. Thus, children with academic deficits are showcased in this 

mode especially when they offer frequent incorrect responses and the teacher provide 

frequents negative feedback in an open forum. This cycle of events may lead the child 

with academic deficits to generate negative behavioral responses such as acting out 

behavior or inattentiveness when confronted with consistently negative feedback in the 

presence of peers. 

 Beyond teacher feedback received through the performance mode, observable 

teacher-child relations also surface through routine situations involving work habits, 

behavioral issues, and general academic work. Children with more academic deficits may 

exhibit less task persistence and require more teacher reprimands to maintain 

concentration and task engagement (Baker et al., 2008). Confrontational interactions, 

especially when frequent and disruptive to classroom functioning, naturally showcase 
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children in opposition with important authority figures (Nelson & Roberts, 2000). 

Children become aware of teacher attitudes towards such children, and evidence suggests 

this information can be instrumental in forming judgments about peers, both 

academically and behaviorally (Hughes & Kwok, 2006; Kupersmdit & DeRosier, 2004; 

Mercer & DeRosier, 2008). Children’s modeling of tacit negative cues from teachers with 

respect to certain students can set the stage for similar child-child confrontations with risk 

of eroding positive peer relations.  

 Together, several highly observable forms of classroom structure and instructional 

practice give way to circumstances in which children with academic underachievement 

experience the classroom in less hospitable ways than higher achieving peers. These 

classroom practices draw attention to differences that may add to children’s frustration 

about their academic deficits and spur more distractive or impulsive behaviors. Further, 

evidence has shown that classroom practices enable children to form reasonably accurate 

judgments of peers’ academic achievement (Gest & Rodkin, 2011), and children use this 

information to form reputational biases when developing peer affiliations (Berndt, 1999). 

Hence, children with lower academic achievement may experience dimensions of school 

structure and culture that lead to the cascading effects on attention control and peer 

relations found in the present study. 

Effects of Attention Problems, Academic Achievement, and Social Competence on 

Children’s Adjustment at the End of Middle Childhood 

 In the present study, social competence exerted both direct and indirect effects on 

children’s depressive symptoms and feelings about competence, motivation, and the 

social aspects of school at fifth grade. Children’s sleep problems were the only other 
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domain in this study to directly predict all child adjustment outcomes. As early as 

preschool, attention problems directly predicted children’s feelings about the social 

aspects of school, and academic achievement and attention problems directly predicted 

children’s perceptions of school competence; however, neither domain directly predicted 

children’s depressive symptoms or school motivation. Of particular interest was the 

finding that attention problems and academic achievement indirectly affected all child 

adjustment outcomes through their effects on social competence. Hence, children’s 

success or failure in relating to peers as perceived by teachers in the years leading up to 

adolescence reflects a very salient indicator about how positively or negatively children 

feel about themselves in school as they enter adolescence.  

 Findings for the direct effects of peer relations on children’s adjustment, as well 

as the indirect effects through attention problems and academic achievement, lends 

support for Cole’s (1990, 1991) competency-based model of depression in which 

persistent academic or social incompetence (or both) and negative feedback from 

significant others leads to reports of heightened depressive symptoms. Based on this 

study’s results, I conclude that children’s academic abilities do not directly lead to 

children’s depressive symptoms, since standardized assessments of reading and math 

skills were not directly predictive of future depressive symptoms. Rather, I conclude that 

academic or social transactions occurring among peers in the school setting transmit 

positive or negative cues that influence children’s emotions and feelings of self-concept. 

This explanation suggests revisiting the theoretical perspectives put forth previously for 

the convergence of Cole’s competency-based model of depression and Walker’s (2009) 

model of sleep and emotional information processing. Recall that children’s sleep 
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problems also predicted all child adjustment outcomes, and that Walker’s model posits 

that sleep problems interfere with the neural processes targeted at reducing negative 

emotionality. The convergence of the tenets of these two models appears to lend support 

for the interplay between children’s sleep and social competence that together act as 

salient indicators of children’s adjustment at the end of middle childhood.  

Sleep Problems and Lack of Support for Bidirectional Relations 

 Even though theoretical models posit bidirectional relations between sleep 

problems and regulatory processes such as attention control (Dahl, 1996; Dahl & 

Conway, 2009), the present study found no evidence for bidirectionality between 

children’s sleep problems and attention problems across middle childhood in a normative 

sample of children. The lack of support for bidirectional relations may have resulted from 

methodological decisions for reporting sleep and attention. In this study, I chose to use 

separate informants of sleep (maternal-report) and attention (teacher-report) to control for 

shared method variance. As I discuss next using the extant literature, the potential exists 

for bidirectional relations if mothers report both sleep and attention problems. I also 

describe results from a post hoc analysis that assessed whether bidirectional relations 

existed between sleep and attention problems when mothers report children’s attention 

control. 

 First, a number of studies highlight relations between sleep problems and 

attention difficulties, although the magnitude of relations are often inconsistent due to 

research methods, sample selection, and particularly, differing approaches to the 

measurement of sleep problems (e.g., Corkum et al., 2001; Golan et al., 2004; Goraya et 

al., 2009; Gruber et al., 2009; Gruber et al., 2001; O’Brien et al., 2003a; O’Brien et al., 
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2003b; Wiggs, Montgomery, & Stores, 2005). Subjective and objective measurements of 

sleep problems do not always yield similar findings (Corkum et al., 1998; O’Brien et al., 

2003b; Owens et al., 2000; Wiggs et al., 2005). Most notable are divergent findings 

between parental reports of sleep problems and results of polysomnography or actigraphy 

(Corkum, Tannock, Moldofsky, Hogg-Johnson, & Humphries, 2001). Subjective parental 

reports routinely list problems with sleep onset latency, difficulty initiating sleep, 

nighttime awakenings, sleep-related anxiety, enuresis, and excessive daytime sleepiness. 

 Second, parents’ perceptions of their child’s sleep problems and attention 

problems may share some common ground, and the literature is clear about the reasons 

for overlap. The extant literature implicates children’s bedtime behaviors (e.g., resistance 

at bedtime) as a factor in parents’ reporting higher rates of both sleep and behavior 

problems (Noble et al., 2012; Owens, 2009). A comprehensive review of the literature 

revealed that parents of children with ADHD were five times more likely to report sleep 

problems compared to parents of typically developing children (Corkum et al., 1998). An 

expanded inquiry into parental perception of sleep problems revealed that 77% of 

children with severe ADHD were reported by parents to have sleep problems. Only 20% 

of these children were found to have sleep problems using objective methods. Potentially, 

behavioral daytime manifestations of ADHD, such as hyperactivity and impulsivity, 

persist at bedtime and may lead to excessive bedtime resistance. Continued inability on 

the part of these children to regulate bedtime behaviors may influence parents’ judgments 

considerably, hence leading to reports of significant sleep difficulties.  

 Thus, the potential exists for finding bidirectional relations if mothers report both 

sleep and attention problems through repeated measurement across middle childhood.  
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To determine whether data in the present study support bidirectional relations between 

sleep and attention when mothers report children’s attention problems, I conducted a post 

hoc analysis to test for reciprocal relations between maternal-reported sleep problems 

and maternal-reported attention problems using the Child Behavior Checklist (CBCL), 

Attention Problems Scale. Items for this scale are similar to that of the Teacher's Report 

Form (TRF), although the TRF consists of nine additional items relevant to a classroom 

setting. The scoring method is equivalent. Cronbach's alpha for the Maternal-reported 

Attention Problems Scale ranged from .70 to .79 across assessment periods. 

  Using Model 3 from the present study, I replaced teacher-reported attention 

problems in the model with maternal-reported attention problems, and I analyzed the 

model according to procedures reported previously in the Methods section. This model fit 

the data well (CFI = .96; TLI = .92; RMSEA = .06). Results revealed reciprocal relations 

between maternal-reported sleep problems and maternal-reported attention problems 

between 54 months-of-age and Grade 1 (sleep → attention, β = .10, p < .001; attention → 

sleep, β = .12, p < .001) and between Grade 1 and Grade 3 (sleep → attention, β = .07, p 

< .01; attention → sleep, β = .08, p < .05), but not between Grades 3 and 5.  

 This post hoc analysis suggests that children’s sleep problems and attention 

problems across the four-year period from preschool to third grade are uniquely 

intertwined according to mothers’ observations of children’s sleep patterns and attention 

control. Thus, when mothers, but not teachers, report children’s attention problems, 

findings lend support for both theoretical and empirical perspectives for bidirectional 

relations between sleep and attention problems. 
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 Next, I discuss the lack of findings for bidirectional or unidirectional relations 

between sleep problems and academic achievement. 

 The present study found no evidence for bidirectional or unidirectional relations 

when maternal-reported sleep problems and standardized results of reading and math 

achievement were assessed across two-year intervals from preschool to fifth grade.  

Results appear to conflict with existing research that identified associations between the 

domains. There are several reasons why this study’s findings may lack convergence with 

studies reporting relations between sleep and academic performance. According to a 

meta-analysis conducted by Dewald et al. (2010) that investigated relations between 

children’s sleep problems and school performance, few studies relied on standardized 

assessment of academic achievement. The majority of studies assessed academic 

performance through teacher or parent report, classroom grades, or student self-report. 

Examination of academic achievement and sleep problems together with measures of 

children’s behavior were almost nonexistent. In some cases, teachers’ assessment of 

academic achievement incorporated ratings of children’s work habits in accomplishing 

classroom tasks. Work habits are typically defined as behaviors associated with 

organization, planning, and task completion. Most studies failed to measure children’s 

behavior, separately, as a potential mediator of relations between sleep and academic 

achievement. Thus, the potential exists for conflating academic performance with 

behaviors associated with organizing and completing assignments.  

 Further, attention problems did not mediate relations between sleep problems and 

academic achievement in any meaningful way. It is plausible that effects may be more 

proximal in nature, such that shorter assessment intervals may have captured significant 
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associations. Even though results are somewhat surprising given theoretical perspectives 

and limited empirical work investigating associations between sleep problems, attention 

problems, and academic achievement in this age group, this study was exploratory and 

novel in its design for simultaneously evaluating effects of these domains together across 

time. Findings from the present study may fail to align with prior research because 

multiple domains were allowed to compete with one another in a single model (Preacher 

& Hayes, 2008), and shared rater variance as well as prior and concurrent levels of each 

domain were controlled across the study period. 

 To determine whether data in the present study support bidirectional or 

unidirectional relations between sleep and academic achievement when teachers report 

children’s academic performance, I conducted a post hoc analysis to test for reciprocal 

relations between maternal-reported sleep problems and teacher-reported academic 

achievement using the Social Skills Rating System (SSRS; Gresham & Elliott, 1990) 

Academic Competence Scale. This scale asks teachers to rate children’s reading and math 

performance and motivation for learning compared to peers. Teachers rated 8 items on a 

scale of 1-5 (1 = lowest performing 10% to 5 = highest performing 10%) in Grades 1, 3, 

and 5, but not at 54 months-of-age (Cronbach’s alpha = .94, .94, and .95, respectively).  

 Using Model 3 from the present study, I replaced standardized assessments of 

reading and math in the model with teacher-reported academic achievement, and I 

analyzed the model according to procedures reported previously in the Methods section. 

This model had acceptable fit to the data (CFI = .92; TLI = .85; RMSEA = .08). Results 

revealed that sleep problems at Grade 1 exerted very small direct effects on teacher-

reported academic performance at Grade 3 (β = .05, p < .05), but not between Grades 3 
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and 5. Bidirectional relations were not observed at any assessment period. This post hoc 

analysis provides some evidence for children’s sleep problems exerting a direct, albeit 

small, influence on teachers’ observation of academic performance over the two-year 

period from first to third grade.  

Limitations 

 Despite its strengths, the current study has some limitations. First, minimal 

evidence was found for unidirectional or bidirectional effects of peer relations on other 

domains. This is somewhat surprising given findings from a number of studies in which 

interactions with peers predicted academic achievement and attention problems (e.g., 

Lansford et al., 2010; Van Lier & Koot, 2010). Other measures of peer relations that 

influence academic and social experiences such as sociometric status, peer rejection, or 

friendedness were not included in this study, but were assessed in certain studies finding 

support for peer relations predicting facets of academic and social competence. Perhaps 

inclusion of more discrete forms of peer interactions, especially those in which children 

report their likes and dislikes for other students, might have yielded alternative results.  

 Second, longitudinal studies involving repeated measurement require decisions 

concerning the length of time between assessment intervals. Generally, guidelines 

suggest that the lag between assessments should be long enough for effects to take place 

(Masten & Cicchetti, 2010; Sameroff, 1975). Decisions likely involve consideration of 

the specific domain(s) under study and the span of the developmental period of interest. 

Thus, the possibility exists for alternative findings if assessment intervals were shorter or 

longer in duration. Unmeasured variables or shared risk factors could influence the 
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domains under study, and the magnitude of influence may be affected by the length of 

time between assessments. 

 In this study, a two-year period between assessments was chosen for two reasons. 

First, the time span seemed long enough to identify effects given the domains under 

study. Next, use of standardized reading and math tests was considered important to 

avoid shared rater variance (e.g., teacher report of academics and behavior), and in this 

dataset such tests were administered at two year intervals during the period under study.  

 Third, effects of sleep problems on attention problems were significant, although 

effect sizes were generally low in magnitude. Stronger relations have been reported when 

mothers report both sleep problems and problem behaviors concurrently (Gregory & 

O’Connor, 2002; Smedje et al., 2001), particularly in children with hyperactivity or 

conduct problems. The design of the present study specifically controlled for shared rater 

variance to avoid potential over report. Carvalho et al. (2009) also controlled for shared 

rater variance and found no relation between parental reports of sleep problems and 

teacher reports of emotional and disruptive behavior in school. Inclusion of a post hoc 

analysis to assess effects when mothers reported sleep and attention problems provided 

evidence for bidirectional effects when the informant is the same for both domains, 

although effects remained in the low range. 

Strengths 

 The present study added to an emerging body of research focused on 

understanding the direction of effects and interrelations across middle childhood when 

children’s sleep problems and a set of competencies associated with school success were 

studied together over a six year period beginning at school entry. This study is one of few 
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to incorporate and study the cascading patterns of influence involving sleep problems, 

attention problems, and academic and social competence and their cumulative effect on 

children’s adjustment at the end of middle childhood. Using a large, relatively 

heterogeneous national sample of children to uncover such interrelations increases the 

likelihood for findings to generalize to community-based samples.  

 The longitudinal nature of this study and the period under investigation are 

important in that findings can inform both the timing and focus of preventive efforts to 

interrupt maladaptive outcomes before adolescence. For example, results point to the 

significant and leading role of early academic skills in long term school success, not 

necessarily a novel finding. However, this finding is particularly noteworthy because 

academic competence consistently predicted children’s distractive and impulsive 

behaviors and their effectiveness in relating to peers, two areas of functioning that have 

been reported as leading indicators of school success. Further, academic achievement 

maintained its position of influence with the other domains across the elementary school 

period perhaps pointing to the intractable nature of low academic achievement without 

targeted intervention. Given the social context of the school setting and comparative 

views of competence, it is easy to envision the child with early low reading and math 

skills becoming frustrated and discouraged, transferring these emotions to peers, 

receiving negative feedback over time, and eventually reporting increased levels of 

depressive symptoms by the time he/she reaches fifth grade.  

 Another important outcome of this study was insight into the timing, direction, 

and extent of influence for children’s sleep problems on competencies associated with 

school success. When sleep problems were studied together with attention problems and 
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social competence, no evidence for a direct effect surfaced for sleep predicting academic 

achievement. Instead, early sleep problems predicted teachers’ views of children’s 

attention and how they interacted with peers. Such linkages lend support for neurological 

explanations of the effect of disrupted sleep on functioning of the PFC and subsequent 

effects on hyperactivity and impulsivity, and anxiety (Dahl, 1996; Davidson, 2002; 

Harrison & Horne, 1998; Horne, 1993).  

 Results also lend support to an existing body of research suggesting that sleep 

problems predict heightened levels of depressive symptoms (Bertocci et al., 2005; 

Costello et al., 2006; Ivanenko et al., 2005; Johnson et al., 2000; Liu et al., 2007). The 

finding is important for two reasons. First, the effects of sleep problems on depressive 

symptoms surfaced in fifth grade offering a brief window in which to intervene before 

adolescence. Research has shown that attention to sleep hygiene (e.g., sleep-wake 

schedules, light exposure, structured bedtime routines) may act to limit depressive 

symptoms prior to adolescence (Angold, Costello, & Worthman, 1998).  

 Second, maternal-reported sleep problems at third grade were sufficient to 

establish prediction to child-reported depressive symptoms two years later. Maternal-

report of children’s sleep problems has been touted for its ease of use but criticized for 

reliability (Gregory et al., 2011). It has been suggested that maternal report may be less 

reliable as children become more independent in managing their sleep behaviors. Also, 

when compared to quantitative methods for capturing various aspects of sleep (e.g. 

actigraphy, polysomnography), divergent findings are often reported (Gregory et al., 

2011). In light of these perspectives, findings from the present study yield support for the 

sleep-emotion processing model (Walker, 2009) connecting sleep problems to heightened 
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rates of depressive symptoms. Further, study methods accounted for shared rater variance 

in that mother’s reported on their children’s sleep problems and children reported their 

depressive symptoms.  

Future Directions 

 The present study used a variable-centered approach to uncover direction of 

effects and relations across time. A variable-centered analysis establishes relations among 

a set of variables and assumes that relations hold in the presence of covariates across 

individuals. Future investigations should consider a person-centered approach to illustrate 

whether individual pathways or trajectories follow similar patterns from those found with 

a variable-centered approach (Masten, Hubbard, Gest, Tellegen, Garmezy, & Ramirez, 

1999). Further, use of latent class models could ascertain whether distinct classes of 

children are present given one or more predictor variables (Masten et al., 1999). For 

example, do children with different levels of sleep problems, attention problems, or 

academic and social competence at the beginning of formal schooling follow similar 

pathways? Following this approach one step further, do clinic-based samples of children 

with ADHD or children living in urban neighborhoods of low socioeconomic status show 

different transactional patterns using either a variable-centered or person-centered 

approach? Findings from the present study could be enriched by comparative research 

that might uncover distinctions based on person-centered approaches or differing sample 

composition.  

 Second, throughout this study, sleep problems, attention problems, and academic 

achievement predicted peer relations. Delving more deeply into discrete aspects of peer 

relations could demonstrate whether patterns identified in the present study change in the 
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presence of more discrete components such as peer acceptance, peer rejection, or 

friendedness (Morison & Masten, 1991). Additionally, it may be worthwhile to include 

multiple discrete components or multiple raters in one model to determine which 

components predict or are predicted by other domains.  

 Findings from the present study uncovered predictive significance, albeit low, for 

sleep problems negatively affecting attention problems and depressive symptoms, but not 

standardized results of reading and math achievement. Because this study is the first to 

examine direction of effects with multiple domains of school competence in this age 

group, further replication is necessary before definitive conclusions can be drawn. 

Additionally, using an instrument that captures quantitative descriptions of sleep, such as 

time to bed, wake times, and sleep length, might offer more discrete perspective about 

sleep problems that support or refute the current findings. The Children’s Sleep Habits 

Questionnaire (CSHQ; Owens, Spirito, & McGuinn, 2000), for example, is one 

instrument that could fulfill such requirements. Last, the present study should be 

replicated using maternal-reports of behavior and peer relations to determine whether the 

magnitude and pattern of effects differ by informant. 

 The present study uncovered a persistent developmental cascade beginning in 

preschool in which lower levels of academic achievement predicted heightened levels of 

attention problems, which in turn predicted less effective peer relations. One explanation 

for this cascading effect stems from research into the consequences of certain classroom 

ecologies that draw attention to academic differences with implications for future 

maladaptive student outcomes. Howe (2010) describes the use of performance-oriented 

goal structures within the classroom that focus on social comparison, demonstration of 
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competence, and competition. A considerable amount of research investigating 

implications of performance-oriented vs. mastery-oriented classrooms has focused on 

middle school and high school students. Using the cascading effects found in the present 

study, first, it would be worthwhile to investigate whether this pattern is associated with 

classroom goal orientations. Kaplan, Gheen, and Midgley (2002) found that lower 

achievement, especially among male students, was related to heightened levels of 

disruptive behaviors, and at the same time, a higher incidence of disruptive behaviors 

were found in classrooms with performance-oriented goal structures.  

 Hence, an interesting test of the developmental cascade found in the current study 

would involve demonstrating its association with performance-oriented, but not mastery-

oriented, classrooms. For example, is it more likely that when social comparison and 

competition are emphasized in classroom instructional practices, lower achieving 

students exhibit higher rates of disruptive behaviors with subsequent rejection by peers? 

Further, do mastery-oriented classrooms produce different cascading effects, and if so, 

what are the implications for student adaptation? Extending downward the work of 

Kaplan et al. (2002) and others (e.g., Anderman & Midgley, 2002; Midgley, Middleton, 

Gheen, & Kumar, 2002; Patrick & Ryan, 2005; Urdan & Midgley, 2003) to elementary 

school, together with findings from the present study, could offer insight into classroom-

level strategies that might interrupt a potentially maladaptive pathways. 

 The present findings indicate that early academic achievement emerges as a 

persistent leading indicator of later school adjustment. In certain respects, this finding 

seems expected, as the primary measure of educational achievement reflects passing a 

series of requirements of increasing difficulty over a lengthy period of time. On the other 
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hand, this study demonstrated the cumulative, progressive nature of failing to achieve, 

and perhaps it is this aspect that should receive the greatest attention. More often, 

children’s cognitive abilities and socioeconomic status are studied in relation to persistent 

underachievement (Bradley & Corwyn, 2002; Sirin, 2005). Even though this study did 

not investigate classroom context as a variable in maintaining children’s academic 

underachievement, it seems worthwhile to consider its effects with the domains studied 

(Bronfenbrenner & Morris, 1998; Sameroff, 1987). Last, preliminary evidence existed for 

children’s sleep problems contributing in small but negative ways to attention control and 

peer interactions. Replication is necessary to more fully understand the extent of 

significance. Overall, the present study added to existing research concerning 

directionality of effects when competing domains of school competence were 

investigated together across middle childhood. The timing and pathways of risk that 

materialized as children approached the volatile period of adolescence should offer 

insight into constructing well-timed and targeted interventions.  

 Finally, this study identified children’s sleep problems and relations with peers as 

the most salient predictors of adjustment at the end of middle childhood. The research is 

clear regarding the risk for substance abuse, risky behaviors, and related negative life 

outcomes that are associated with poor self-concept, heightened depressive symptoms, 

and lack of social support during the volatile period of adolescence (Broidy et al., 2003; 

Campbell et al., 2000; Sektnan et al., 2010; Shaw et al., 2003). Future research should 

investigate whether findings in the present study are maintained as children enter early 

adolescence. Identification of a continuing predictive pattern in grades 6 through 8 could 

lend further support for targeting children’s sleep problems and peer relations across 
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middle childhood as markers for positive or negative adjustment before children enter 

high school. 
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APPENDIX A. 

Study Variables and Timing of Administration 

Domain Construct Test Description/ 

Measures 

I 54m G1 G3 G5 

Sleep Sleep 

Problems 

Child 

Behavior 

Checklist 

(CBCL) 

Nightmares; 

Overtired; 

Trouble 

sleeping; 

Sleeps less; 

Sleeps more; 

Talks/walks in 

sleep; Wets the 

bed 

 

M ● ● ● ● 

Attention Attention 

Problems 

Teacher’s 

Report 

Form 

(TRF) 

Scale: 17-20 

items (e.g., acts 

too young; 

can’t 

concentrate; 

can’t sit still) 

 

T ● ● ● ● 

Academic 

Achievement 

        

 Reading WJ-R Letter-Word 

Identification 

C ● ● ● ● 

  WJ-R Word Attack C  ● ●  

   Passage 

Comprehension 

 

C   ● ● 

 Math WJ-R Applied 

Problems 

C ● ● ● ● 

  WJ-R Calculation C   ● ● 

 

Social 

Competence 

Peer 

Relations 

 

Social 

Skills 

Rating 

System 

(SSRS) 

 

 

 

 

 

 

Child’s 

interaction with 

peers 

T  ● ● ● 
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Children’s 

Adjustment 

        

 Childhood 

Depressive 

Symptoms 

Children’s 

Depression 

Inventory 

(CDI) 

 

Child’s self-

report of 

depressive 

symptoms 

C    ● 

 School 

Commitment 

What I 

Think 

About 

School 

Child’s self-

report of school 

commitment 

 

C     

   School 

Perceived 

Competence 

 

C    ● 

  

 

 School 

Motivation 

 

C    ● 

   School Social 

Aspects 

C    ● 

Note: I=Informant; 54m=54 months; WJ-R = Woodcock-Johnson-Revised; TRF at 54 

months=Caregiver Report Form (CRF) and informant is caregiver. 

 

 

 

 

 

 

 

 

 

 

 

 



205 

 

APPENDIX B. 

Teacher’s Report Form – Attention Problems Scale 

This is an example of the Teacher’s Report Form for items associated with the Attention 

Problems Scale. Item numbers match those on the full TRF which includes items for all 

scales. “Your answers will be used to compare the pupil with other pupils whose teachers 

have completed similar forms. The information from this form will also be used for 

comparison with other information about this pupil. Please answer as well as you can, 

even if you lack full information. Scores on individual items will be combined to identify 

general patterns of behavior. Feel free to print additional comments beside each item and 

in the spaces provided on page 2. Please print, and answer all items.” 

0 = Not True                       1 = Somewhat or Sometimes True        2 = Very True or Often 

True 

(As far as you know) 

0 1 2     1. Acts too young for his/her age 

0 1 2     2. Hums or makes other odd noises in class 

0 1 2     4. Fails to finish things he/she starts 

0 1 2     8. Can’t concentrate/pay attention for long 

0 1 2   10. Can’t sit still/restless/hyperactive 

0 1 2   13. Confused or seems to be in a fog 

0 1 2   15. Fidgets 

0 1 2   17. Daydreams or gets lost in thoughts 

0 1 2   22. Difficulty following directions 

0 1 2   41. Impulsive or acts without thinking 

0 1 2   45. Nervous, high strung, or tense 
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0 1 2   49. Has difficulty learning 

0 1 2   60. Apathetic or unmotivated 

0 1 2   61. Poor school work 

0 1 2   62. Poorly coordinated or clumsy 

0 1 2   72. Messy work 

0 1 2   78. Inattentive, easily distracted 

0 1 2   80. Stares blankly 

0 1 2   92. Underachieving, not working up to potential 

0 1 2 100. Fails to carry out assigned tasks 

Note: Column 4 reflects item numbers from the Teacher’s Report Form (TRF). 
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Social Skills Rating System (SSRS) – Teacher Report – Peer Competence Scale 

This is an example of the Social Skills Rating System – Teacher Report form for items 

associated with the Peer Competence Scale. 

Item numbers match those on the full SSRS which includes items for all scales. 

1 = Never                                                2 = Sometimes                            3 = Very often 

1 2 3      1. Controls temper in conflict situations 

1 2 3      5. Responds appropriately to peer pressure 

1 2 3    10. Makes friends easily 

1 2 3    11. Responds appropriately to teasing 

1 2 3    14. Initiates conversations 

1 2 3    18. Accepts peers’ ideas for group activities 

1 2 3    19. Gives compliments to peers 

1 2 3    22. Cooperates with peers without prompting 

1 2 3    24. Joins ongoing activity or group without being told to do so 

1 2 3    25. Responds appropriately when pushed or hit by other children 

Note: Column 4 reflects item numbers from the Social Skills Rating System (SSRS). 
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What I Think About School 

This is an example of the questionnaire “What I Think About School” – Child Report 

PC = School Perceived Competence Item     

SM = School Motivation Item    

SA = School Social Aspects Item 

 

1 = Not at all true                2 = Not very true            3 = Sort of true            4 = Very true                                            

1 2 3 4 I don’t do well at school. (PC) 

1 2 3 4 I usually finish my homework. (PC) 

1 2 3 4       Other students think I am a good student. (PC) 

1 2 3 4       I do most of my school work without help from others. (PC) 

1 2 3 4       I do well in school, even in hard subjects. (PC) 

1 2 3 4       My teachers think I am a good student. (PC) 

1 2 3 4       Learning school subjects is easy for me. (PC) 

1 2 3 4       I am able to do a good job of organizing and planning my 

      schoolwork. (PC) 

 

1 2 3 4       Learning school subjects is easy for me. (PC) 

1 2 3 4       I know how to study and how to pay attention in class so that I 

      do well in school. (PC) 

 

1 2 3 4 In general, I like school a lot. (SM) 

1 2 3 4 School bores me. (SM) 

1 2 3 4 Homework is a waste of time. (SM) 

1 2 3 4 I try hard at school. (SM) 

1 2 3 4       Even when there are other interesting things to do, I keep up 

      with my schoolwork. (SM) 
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1 2 3 4 Grades are very important to me. (SM) 

1 2 3 4 I don’t feel like I really belong at school. (SA) 

1 2 3 4 I feel very close to at least one of my teachers. (SA) 

1 2 3 4       I get along well with my teachers. (SA) 

1 2 3 4       I often get in trouble at school for arguing, fighting, or not      

      following the rules. (SA) 

 

1 2 3 4       When I get stuck on a school assignment, I can always get help 

      from someone like a teacher, friend, one of my parents, one of 

      my brothers or sisters, or someone else. (SA) 

 

 

 


