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ABSTRACT

Recent decades have seen a surge of interest in models of personality, temperament, and affect,

particularly in relation to the development of internalizing and externalizing psychopathology. A

prominent model includes factors of Negative  (NA) and Positive Affect (PA) to explain the

overlap of anxiety and depression. NA and PA overlap with reactive temperament as putative

contributors to symptom development. Similarly, the construct of effortful and attentional

control (EC), distinct from impulsivity, has emerged as a temperament factor that theoretically

moderates the influence of the reactive traits.

This study was designed to investigate relations between reactive and effortful temperament and

symptoms of psychopathology in youth. This study also explored relations among measures of

executive functioning (EF) and their links with temperament and psychopathology. Participants

included 446 students ages 11 to 18 years (M = 14.31, SD = 1.75). These students completed five

instruments measuring NA, PA, EC, and Impulsivity, plus seven instruments measuring anxiety,

depression, and externalizing problems. Further, 150 participants stratified by grade and sex

completed three EF tasks. These measures, hypothesized to overlap with EC, theoretically tapped

abilities to inhibit, plan, and direct attention and behavior.

Bivariate correlations, principal components, and confirmatory factor analyses aided the

development of temperament and symptom models and investigation of the relations among

factors. Structural equation models explored relations between temperament and symptoms.

Analyses also evaluated relations between EF tasks and their relations with temperament and

symptoms. Results indicated that NA was significantly related to EC, Impulsivity, and all forms

of symptomatology, and was unrelated to PA, which was primarily related to symptoms of

depression, and also related to EC and Impulsivity. In some, but not all analytic models, EC was
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 related to all forms of symptomatology, and was related to but distinct from Impulsivity. All

three symptom types were highly interrelated. Surprisingly, Impulsivity was not uniquely related

to externalizing problems. Despite previous findings and conceptual overlap, the EF tasks were

unrelated to all other constructs and only two tasks were significantly correlated. Results support

temperament contributions to children’s symptom expression but indicate that construct

refinement is needed in the temperament and EF domains.
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INTRODUCTION

There has been a lengthy and diverse history of interest in the concept of self-regulation

in psychology. This attention has been directed both toward self-regulation as an aspect of

personality and toward poor self-regulation as a contributor to the development and maintenance

of multiple forms of psychopathology. In addition, elements of self-control as they relate to

normative cognitive functioning have been explored in the neuropsychological literature.

Whereas a complete review of these extensive bodies of research is beyond the scope of this

paper, theories and empirical findings related to self-regulation in an array of research traditions

are presented below, as is a view of the commonalties and discrepancies between these

perspectives and a related empirical exploration.

Models of Impulsivity and Self-Control

Within much of the literature, the construct of self-regulation has often been described by

way of its absence; that is, models have included concepts of impulsivity or disinhibition. In

these conceptualizations maladaptive impulsivity has largely been defined behaviorally, in terms

of observable disinhibitory actions (Reynolds & Stark, 1986). This is clearly seen in Buss and

Plomin’s original temperament model that included behavioral impulsivity as one of four basic

traits (1975) and in the descriptions of undercontrolled behavior seen in many studies of early

childhood behavior problems (e.g., Campbell, Pierce, March, Ewing, & Szumowski, 1994; Olson

& Hoza, 1993). As noted by White and colleagues, many “personality researchers assume that

impulsivity is an enduring dimension of behavior that is manifest in distractibility, high levels of

behavioral activity, an inability to delay gratification, short-lived interpersonal relationships, and

antisocial behavior” (White et al., 1994, p.194).

Yet despite widespread interest in the concept of self-control among temperament and

personality researchers, the construct has remained more vaguely descriptive than theoretical and

it has been hampered by the many definitions and assessment methods used throughout the child

and adult literature. This lack of operational agreement may reflect both differing research
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traditions and true complexity of the construct. White et al. (1994) found that multiple

measurements of impulsivity did not cohere into a unidimensional whole, but rather seemed to

retain some distinctiveness related to the measurement paradigm. Similarly, Olson and

colleagues (e.g., Olson, 1989; Olson, Bates, & Bayles, 1990; Olson, Schilling, & Bates, 1999)

have conceptualized impulsivity as a multidimensional construct represented by a variety of

behavioral, cognitive, and personality aspects. They argue that single assessment tools, which

may only access one manifestation of self-regulation, cannot adequately capture individual

differences in these capacities. They also suggest, and have provided some supportive data, that

within the larger construct there may be some overlapping but essentially independent

dimensions with distinct external correlates and implications for children’s behavior. King,

Emmons, and Woodley (1992) also found evidence of multidimensionality in their factor

analyses of inhibition measures completed by undergraduate students. Similar to the behavioral

and cognitive factors produced by White et al., these authors found related but distinct emotional

constriction and behavioral control factors. This notion of there being several kinds of self-

regulation is of particular relevance for the model to be presented here and will be elaborated

below after a review of some of the prominent examples of self-regulation theory in the

literature.

Many personality-based theories view impulsivity as a form of unregulated approach

behavior driven by appetitive motivation (e.g., Carver & White, 1994; Gray, 1987; Quay, 1997).

Likewise, extreme withdrawal is seen as driven by a fear-motivated inhibitory system. The most

well-known of these models is the neurophysiologically-based theory developed by Gray (e.g.,

1982, 1987) that includes two primary motivational systems that underlie individual differences

in the propensity to act in certain ways, or to have heightened sensitivity to particular stimuli

(Carver & White, 1994). The first of these mutually competitive systems is the Behavioral

Activation System (BAS) that is engaged by signals of reward.  BAS-related activity includes

active approach and active avoidance behaviors keyed to the pursuit of reward and escape from

punishment. The second system is the Behavioral Inhibition System (BIS) that is activated

primarily by signals for punishment. Gray considers the BIS to be responsible for the passive

avoidance, narrowing of attention, and increased arousal commonly associated with anticipatory

fear states; he and others have drawn links between the BIS and the experience of anxiety.
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Importantly, the BIS and BAS are explicitly reactive systems, activated by motivating stimuli

external to the systems themselves.

Numerous theorists have adopted the basic BIS/BAS model in attempts to explain certain

types of psychopathology. In these models, the symptoms of the disorder are the result of

extreme activity or inactivity in the BIS, BAS, or both. For example, Quay, Depue, and others

have conceptualized conduct disorder, bipolar disorder, and even sociopathy as being the result

of too much BAS activity, whereas Quay, Fowles and others view depression and anxiety to be

linked to overactivity of the BIS (see Carver & White, 1994 for a review). J. P. Newman &

Wallace (1993) presented an experimentally based model in which dysregulation of the BIS,

BAS, and particularly a higher-order nonspecific arousal system led to risk for disinhibitory

psychopathologies such as Attention Deficit Hyperactivity Disorder (ADHD), conduct disorder,

and psychopathy.  Similarly, other researchers have developed models with

impulsivity/inhibition factors comparable to the BIS and BAS, including Cloninger’s (e.g., 1996)

novelty seeking and harm avoidance concepts and Zuckerman’s (e.g., 1971) sensation

seeking/impulsivity and neuroticism/anxiety factors.

One of the other prominent theories relevant to the concept of inhibitory control is that of

Block & Block (e.g., 1980). Favoring a person-centered rather than a variable-centered approach,

they have presented a formulation of personality founded on the two main continua of ego-

control and ego-resiliency. These dimensions are conceptualized as individual difference

parameters that structure and predict behavior throughout varied contexts (Robins, John, Caspi,

& Moffitt, 1996). Ego-control is defined as the individual’s general threshold for the expression

of “impulse and affectively driven, motivational tension” whereas ego-resiliency is seen as the

ability to “dynamically adjust momentary ego-control levels so as to adapt to environmental

constraints and possibilities” (Kremen & Block, 1998, p. 1062). Individuals are grouped

according to their scores on both dimensions, and results indicate that extreme levels of ego-

control are disproportionately associated with lower ego-resiliency. As resiliency is thus

conceptualized as a protective, or tempering factor, those at either extreme of ego-control are

viewed as possessing a propensity for maladaptive behavior and characteralogical deficits. 

Whereas Block and colleagues originally developed these typologies with adults, Robins

et al. (1996) and others (e.g., Funder, Block, & Block, 1983; Krueger, Caspi, Moffitt, White, &

Stouthamer-Loeber, 1996) have replicated the basic organization with children and adolescents
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and supported the validity of both dimensions. This model shares with the BIS/BAS theory the

general idea that temperamental individual differences in responsivity underlie the ability to self-

regulate. That is, at least in their original formulations, both models are built around trait-like

dimensions that are responsible for shaping motivated responses to external and internal stimuli.

Both can be conceptualized as bottom-up regulatory systems (Nigg, 2000).

Relations between Impulsivity/Self-Control and Psychopathology

The relations between the various operationalizations of the impulsivity/inhibitory

control construct and psychopathology have been investigated both concurrently and

longitudinally. For example, a series of longitudinal studies have evaluated the outcomes for

children classified as overcontrolled or undercontrolled, and brittle or resilient according to the

Block and Block typology. As was expected, these assessments indicated that children who were

at the extremes on the ego-control dimension were more likely to have problems of clinical

significance. Moreover, as predicted by the model, externalizing and internalizing disorders were

differentially related to under- and over-control, respectively (Caspi et al., 1997; Huey & Weisz,

1997; D. P. Newman, Caspi, Moffitt, & Silva, 1997, but see Wolfson, Fields, & Rose, 1987).

These studies also found that poor ego-control was predictive of interpersonal problems and

significant health risk behaviors. In addition, several studies have supported the idea that high

ego-resiliency is a protective factor against psychopathology such that it interacts with level of

ego-control to predict or protect against negative sequelae (e.g., Hart, Hofman, Edelstein, &

Keller, 1997; Robins et al., 1996).

Work also has focused on behavioral manifestations of poor ego-control, particularly

those associated with individual differences in the ability to delay gratification. Funder et al.

(1983) for example, found that delay behaviors were significantly associated with dimensions of

ego-control and ego-resiliency derived from contemporaneous and later teacher reports.

Numerous studies have demonstrated that a child’s ability to delay in reward situations is

significantly related concurrently and longitudinally to a wide variety of psychosocial and

academic outcomes (e.g., Mischel, Shoda, & Peake, 1988; Olson, 1989; Olson & Hoza, 1993).

For example, Mischel et al. found that the ability to delay gratification at age four or five was

significantly related to academic success, social competence, and positive coping abilities a

decade later. Olson and Hoza assessed the ability to delay gratification and several other

behavioral indices of impulsivity and found that impulsive responding on these measures during
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preschool significantly predicted concurrent and kindergarten teacher-rated behavior problems,

aggression, and low popularity among peers. Similarly, findings from longitudinal evaluations

have indicated that preschool delay of gratification capacity significantly predicts adolescent

behavioral problems and poor stress-related coping abilities (Krueger et al., 1996; Shoda,

Mischel, & Peake, 1990). Studies with adults also have demonstrated relations between delay of

gratification and psychological disorders; in particular, they found links to psychopathy

(Blanchard, Bassett, & Koshland, 1977; J. P. Newman, Kosson, & Patterson, 1992).

A number of investigators also have used a model of early temperament generated from

preschool observations and later follow-up evaluations. In one of the initial studies with this

model, analyses revealed three replicable factors they labeled Lack of Control (LOC), Approach,

and Sluggishness (Caspi & Silva, 1995). Combinations of these three factors then led to the

identification of five groups defined as well-adjusted, confident, undercontrolled, inhibited, and

reserved. Both the undercontrolled and inhibited children were defined as having poor affect

regulation, poor concentration and sustained attention, and interpersonal difficulties, problems

generally associated with high LOC. The researchers followed several cohorts of children

longitudinally and found that at age 15, LOC was related to externalizing behaviors and

Approach was related to internalizing behaviors. At age 18, LOC was significantly predictive of

antisocial behaviors and both violent and nonviolent criminality (Caspi, Henry, McGee, Moffitt,

& Silva, 1995; Henry, Caspi, Moffitt, & Silva, 1996). Finally, Bates, Pettit, Dodge, and Ridge

(1998) explored early links between temperament factors and behavior problems. Within their

sample of preschool children, they defined impulsivity as a resistance to external control and

noncompliance stemming from strong BAS-related approach tendencies. This factor was

significantly related to externalizing problems. This study also highlighted the transaction

between intrinsic factors and external context, such as poor parenting behaviors, in predicting

negative outcomes.

Results from these and other studies suggest considerable convergence in findings

supporting self-regulation as a protective factor against the development of psychopathology.

The majority of the extant research has focused on the relation between poor control and

externalizing problems in children and adults. In large part, this stems from the focus by many

researchers primarily on the reactive, bottom-up conceptualizations of impulse control that likely

do have some specificity for externalized behavior problems. Of note, however, is the possibility
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that what is being demonstrated is a form of heterotypic continuity, such that measures of self-

regulation that assess visible behaviors overlap with measures of psychopathology that include

observable symptoms of impulsive behaviors, hyperactivity and the like. As noted by Nigg

(2000) and Rothbart, Posner, and Hershey (1995) among others, it is highly unlikely that

inhibitory control deficits are unique to any one or type of disorder. Rather, it seems more likely

that one or more underlying self-regulation difficulty is a contributing factor to a number of

superficially unrelated disorders and could serve to explain the comorbidity between disorders

from different clusters. Consistent with this, M. Windle and Windle (1993) reviewed findings on

internalizing and externalizing disorders in childhood and noted that there is substantial

comorbidity between these two groupings, suggesting that a mixed subtype be given further

study. Likewise, Frick and colleagues have identified subgroups of antisocial and psychopathic

children who have comorbid high trait anxiety and may demonstrate symptoms of anxiety

disorders as well (e.g., Frick, Lilienfeld, Ellis, Loney, & Silverthorn, 1999). Moreover,

externalizing and mixed symptoms in childhood are predictive of later externalizing and

internalizing problems.

Models of Executive Self-Regulation: Effortful Control

As mentioned above, the models discussed so far are built around reactive motivational

system responsivity. However, as noted by Olson et al. (1999), White et al. (1994), and others, it

is likely that impulsivity, or the lack thereof, is a multidimensional construct including not only

the reactive systems but also a top-down executive control component. A number of personality

and developmental theorists have created models using this top-down conceptualization . Self-

regulation in these models is considered less as the absence of impulsive approach or extreme

avoidance and more as a distinct capacity to malleably respond to internal and external

contingencies. For example, Tellegen’s (e.g., 1982, 1985) three-factor measurement model of

personality includes a Constraint factor defined, in part, as the capacity to flexibly respond to

stimuli with either avoidance or engagement as the situation or larger goals require (King et al.,

1992). Scales measuring Constraint include items that relate to adherence to social conventions

(i.e., Traditionalism), avoidance of physical danger (i.e., Harm Avoidance), and impulsivity, lack

of planning, and carelessness (i.e., Impulsivity/Low Control).

The notion of self-regulation as resulting from a capacity to modulate one’s behavior and

cognition also appears within the normative developmental literature. In much of this research
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self-regulation is inclusively defined as both compliance with others’ behavioral requests and as

the ability to modulate affective responses. This latter aspect sets it apart somewhat from the

impulsivity research that rarely considers internal regulation. Research indicates that children

begin to develop the capacity for control of their own behaviors toward the end of the first year,

and that this becomes more fully developed during the second and third years (Gralinski &

Kopp, 1993; Kaler & Kopp, 1990; Kopp, 1982; Vaughn, Kopp, & Krakow, 1984). The

maturation of the self-control systems is related to increases in sensory and motor skills, as well

as growth in cognitive domains such as language, memory, and representational thought

(Higgins, 1989; Vaughn et al., 1984). Research also indicates that a central aspect of the

maturation process appears to be the shifting of control from external (i.e., caregiver behavior) to

internal sources (i.e., gaze aversion, verbalized distress; Kopp, 1982; Rothbart, Zaie, & O’Boyle,

1992; Vaughn et el. 1984). Further, these and other studies indicate that there are significant

individual differences in these capabilities that are noticeable even in infancy, and that are

believed to be the result of interactions between temperamental differences and variations in

caregiver behaviors (Gralinski & Kopp, 1993; Holden & West, 1989; Manian, Strauman, &

Denney, 1998, Raver, 1996).

A number of temperament and cognitive researchers have extended the notion of self-

regulation as an executive function by drawing on the reactive control models, the adult

personality models of Tellegen and others, and the developmental work just discussed. They

have presented a model characterizing self-regulation as a part of the executive system having

control over motor behavior, attention, and related cognitive and memory functioning. This

model is primarily the work of Rothbart and colleagues, who have generated theory and

empirical support based on work both with preschool children and with young adults (e.g.,

Ahadi, Rothbart, & Ye, 1994; Derryberry & Rothbart, 1988; Rothbart, 1989; Rothbart, Ahadi, &

Hershey, 1994). The bulk of Rothbart’s work has been with parent report of young children’s

temperament. From these findings she has proffered a temperament model that includes both

reactive and self-regulatory traits. The former includes the factors of Negative Affectivity (NA),

believed to be related to the personality traits of Neuroticism and the BIS system, and Surgency;

this trait represents the temperamental underpinnings of Positive Affectivity (PA) and

Extraversion and is linked to the BAS. The self-regulatory trait is labeled Effortful Control (EC)

to represent its more voluntary and executive nature and is tied to the adult personality factor of
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Constraint. A parent-report instrument for the EC factor is composed of related subscales

assessing inhibitory control, perceptual sensitivity, low intensity pleasure, and attentional

focusing (e.g., Child Behavior Questionnaire [CBQ], Rothbart, 1988).

The conceptualization of EC is founded largely, although not exclusively, on the idea of

attentional control. These ideas are built substantially from the work of Posner, who has

elaborated a model of attention that includes multiple interrelated neuropsychological systems

(e.g., Posner & Peterson, 1990; Posner & Rothbart, 2000). The first of these systems, the

posterior network, is responsible for automatic shifting and focusing of attention. The second

system, the anterior attention network, is described as an executive attention system that allows

for voluntary control of attention; this system has some regulatory control over the posterior

attention network and allows for the efficient engagement and disengagement of attention, and

for the inhibition of prepotent responses that conflict with top-down goals. This executive system

also is thought to interact with other systems regulating memory, motor behavior and cognitive

information processing. In combination, these mechanisms allow for planned and thoughtful

behaviors and for the “ability to inhibit a dominant response to perform a subdominant response”

(Rothbart & Bates, 1998, p. 137), one hallmark of EC.

Poor EC is, in large part, thought to be directly and indirectly related to poor executive

attention regulation, as attention facilitates the activity of the rest of the executive mechanisms.

Similarly, Newman and colleagues have suggested that “some individuals have an organizational

and intrinsic deficit in the ability to switch attention while they are actively engaged… For such

individuals, deficient response modulation is not a consequence of their motivational state, but a

fundamental deficiency that impedes self-regulation across a wide range of situations” (J. P.

Newman & Wallace, 1993, p. 707).  Although referring to a slightly different theoretical model

than EC, this quotation underscores a central tenet of the current model, that EC exists apart

from, although in conjunction with, reactive control tendencies. Rothbart and colleagues describe

this as a two-pronged system of self-regulation, with EC having the capacity to supercede

reactivity in the service of longer-term goals or socialized behaviors (Posner & Rothbart, 2000;

Rothbart, 1989; Rothbart & Bates, 1998). Analogously, in somewhat of an alteration of the

original theory, a recent iteration of the ego-control and ego-resiliency model characterizes these

factors as higher-order to attentional, cognitive, and behavioral processes (Kremen & Block,

1998), thus tying them more to the idea of EC than to an idea of motivational system reactivity.
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This division between reactive and effortful regulation also may be an explanation for the

findings noted above of a lack of empirical convergence between different measures of self-

control or impulsivity. These multiple paradigms may in fact be tapping reactive and executive

control to varying degrees; as such, some empirical dissociation would be expected. By

definition, the EC system’s higher order regulatory status allows it control over reactive

tendencies just as the anterior attention network supervises the posterior network. EC is

construed as having a significant impact on behavior in that it allows for flexible responding to

the stimuli one encounters (Ahadi & Rothbart, 1994; Posner & Rothbart, 2000). Without mature

EC, a child may continue to display primarily reactions to stimuli characteristics (e.g., intensity,

novelty, and conditioned responses) rather than deploy strategically based behaviors (Rothbart &

Bates, 1998). Derryberry and Reed (1996), for instance, noted that the capacity to overrule the

desire to avoid negative cues allows for longer exposure and the possibility of learning how to

cope proactively with fear-provoking stimuli rather than continuing a pattern of avoidance and

sustained anxiety. This notion of attentional and behavioral control leading to better long-term

outcomes, despite potential short-term costs, also is reflected in the attention bias studies to be

discussed below. Related findings are seen in the work of Eisenberg and colleagues where EC is

tied to emotional self-regulatory tendencies and linked to successful coping with ones own and

others’ distress (e.g., Eisenberg et al., 1997). Similarly, Thompson and Calkins (1996) suggested

that both the children’s internal self-regulatory capacities and parental behaviors can affect the

stability of approach and withdrawal patterns. That is, if avoidant or inhibited behaviors remain

unchallenged, novelty remains novel and the child will be more likely to develop a negative view

of the world and an inefficacious sense of his or her coping abilities.

As noted, this model includes the premise that reactive and effortful processes interact to

predict behavioral and cognitive outcomes (e.g., Rothbart, 1994; Rothbart & Ahadi, 1994).

Within Rothbart’s three-factor model, this suggests that EC interacts with temperament levels of

PA and NA. Implicit in this theory is that good EC can damper down high NA, allow for

appropriate self-distraction and allow attention to be focused on efficacious coping strategies

rather than the sources of distress. Temperamentally low levels of EC also can lead to risk for

poor outcomes. Derryberry and Rothbart (1997) indicated, for example, that too little EC,

coupled with strong approach (i.e., PA) and weak fear (i.e., NA) reactive systems is likely to lead

to externalizing and behavioral impulsivity factors whereas too little EC and the opposite
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reactive pattern is predictive of internalizing problems such as anxiety. Data supporting this was

found by Rothbart et al. (1994) in their longitudinal study of a group of children from infancy to

age seven. Factors representing reactive and effortful temperament (e.g., NA, Surgency, EC)

combined to predict behaviors including aggression, empathy, guilt, and help seeking. Likewise,

working from a similar model, Rubin, Coplan, Fox, & Calkins (1995) found that emotional self-

regulation interacted with sociability to predict behavioral difficulties in that those with high

sociability and low regulation often developed externalizing problems whereas those low in

sociability and in regulation were at increased risk for internalizing problems.

The trait-like nature and construct validity of individual differences in attentional and

effortful regulation has been demonstrated through the convergence of multiple measurement

strategies. Reed, Pien, and Rothbart (1984), for instance, found significant overlap between

measures of behavioral inhibitory control and verbally regulated inhibition. Similarly, Rothbart

(1988) and Rothbart et al. (1992) indicated significant relations between observational measures

of infant’s and young children’s attention and motor control and relevant parent report

temperament variables. Support for the temperamental basis of these self-regulatory capacities

also is found in some recent behavioral genetics work. Goldsmith, Buss, and Lemery (1997), for

example, provided evidence for the significant heritability of attentional control and EC as

defined both by parental report and behavioral tasks, and Nigg and Goldsmith (1998) reviewed

findings indicating the heritability of temperament and personality traits (e.g., inhibition, Big

Five factors).

Empirical support for the temperament model advocated by Rothbart and colleagues has

come from several primary sources. First, these researchers have investigated the development of

attention control mechanisms in infancy and early childhood and found evidence for the

existence of and gradual maturation of the three different attention systems described by Posner

and others (e.g., Derryberry & Reed, 1998; Posner & Rothbart, 1998, 2000). Moreover, these

studies have demonstrated the relations, even at this early age, between attention regulation and

affectivity. For example, Rothbart, Posner, & Rosicky (1994) showed that an infant’s capacity

for orienting and for disengaging attention was significantly related to observable signs of

distress, such that those children better able to disengage their attention from disturbing stimuli

were more readily soothed and able to calm themselves. Posner & Rothbart (1998) found that

two- and three-year-old children’s performance on a downward extension of a Stroop-type task
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related significantly to parent-report EC and NA as well as to a behavioral battery of inhibitory

control tasks.

Adult data also lends validating support to the model. Derryberry & Rothbart (1988)

developed self-report scales to measure anterior attentional control, namely “attentional shifting”

and “attentional focusing” scales. These scales were found to relate significantly to one another

and negatively to measures of distress and fear. A more recent version of these scales, named the

Attentional Control Scale, has demonstrated good psychometric qualities and significant external

relations with behavioral measures of attention control and self-reported trait anxiety (Derryberry

& Reed, 2001, 2002). Moreover, results from these studies support the role of an interaction

between trait anxiety (i.e., NA) and attention control (i.e., EC) in predicting behavioral

outcomes. These and other studies have supported the idea presented above that flexible attention

self-regulation capacities are predictive of concurrent and later affect and behavioral tendencies

(e.g., Rothbart, Ahadi, Hershey, & Fisher, 2000; Ruff & Rothbart, 1996). Explanatory theories

further suggest a link to the relation between attentional focusing and encoding into memory.

Children, and adults, who are less able to distract themselves are more likely to remember the

negative stimuli to which they were attending and to therefore develop a view of the world in

keeping with such distressing representations (Derryberry & Reed, 1996; Derryberry & Rothbart,

1997; Posner & Rothbart, 2000).

 The second primary source of empirical support for the affect and temperament model of

NA, PA, and EC comes from the research of Kochanska and colleagues (e.g., Kochanska, 1997;

Kochanska, De Vet, Goldman, Murray, & Putnam, 1994; Kochanska, Murray, & Coy, 1997;

Kochanska, Murray, & Harlan, 2000). These researchers, in an effort to validate the model with

preschool and elementary school age children, have developed a battery of behavioral tasks

designed to tap in a multitrait-multimethod way a broad array of self-regulatory capacities

theoretically supported by EC. These and related studies have demonstrated not only the

reliability and longitudinal stability of these capacities in children, but also the range of

individual differences and the significant amount of variance associated with temperament

factors as assessed by observation, parent, and teacher report. Kochanska’s work also has been

important in its relating of the temperament model to a broader array of behavioral and

interpersonal constructs such as internalized conscience, emotion modulation, and the capacity to

delay gratification. These findings have been augmented by those of Eisenberg, whose work
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linking EC to emotion regulation has shown that it contributes to the expression of prosocial

behaviors as well as to anger and aggression displays (Eisenberg et al., 1997; Eisenberg, Fabes,

Guthrie, & Reiser, 2000a; Eisenberg et al. 2000b; Fabes et al., 1999). These studies also have

demonstrated that both EC and emotion regulation are stable and measurable across childhood

and that the interaction between emotionality and regulation is predictive of concurrent and later

outcomes in both prosocial and behavior problem domains.

A final main source of support for the model of EC as deriving from executive attention

and cognitive control is a series of studies by Derryberry (e.g., Derryberry & Reed, 1994, 1996;

Reed & Derryberry 1995a, 1995b) with adults that utilized a go/no-go reaction time task that

found significant relations between personality traits such as Extraversion and Neuroticism and

individuals’ tendencies to respond to cues for reward and punishment. These studies have

demonstrated that reactive behavioral and attentional tendencies are moderated by individual

differences in the ease with which attention is flexibly engaged, disengaged, and sustained.

Further, these studies suggest that inhibition can arise from weak approach tendencies (i.e., a

low-reactive BAS), strong withdrawal (i.e., a high-reactive BIS), and from executive control

decisions to override either or both of these reactions. As such, this line of research also has

served to provide some empirical testing of both the BIS and BAS motivational system model

and the modulation of these individual differences in behavioral proclivities by effortful,

attentional control. That is, these studies exemplify the theoretical proposal that behavior and

cognitive functioning are under the control of both the reactive and the effortful regulation

systems.

Across a diverse array of age groups, methodology, and contexts, the basic model of

interaction between reactive and effortful temperament has been largely supported in its relations

to normative behaviors and, preliminarily, to pathologically extreme expressions of

dysregulation in children and adults. Building on this empirical and theoretical foundation,

Rothbart and colleagues (e.g., Ahadi et al., 1994; Rothbart, 1989; Rothbart, et al., 1994; Rothbart

& Bates, 1998) have found support for the overlap of reactive temperament with higher order

constructs of affectivity defined in the adult literature as negative and positive affectivity (Clark

& Watson, 1991; Tellegen, 1985). Further, research supports a theoretical and empirical

convergence between reactive and effortful temperament factors and the Big 5 model of

personality in adults such that there is support for the developmental continuity of these
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constructs across the life span (Ahadi & Rothbart, 1994; Angleitner & Ostendorf, 1994, Lonigan

& Phillips, 2001b). This congruence has been demonstrated in parent-report data for young

children (Ahadi et al., 1994) and in self-report data for older children and adolescents (Anthony,

Lonigan, Hooe, & Phillips, 2002; Phillips, Lonigan, Driscoll, & Hooe, 2002). In the latter

studies, factor analyses of temperament and affectivity measures yielded robust self-report

factors that were comparable to NA and PA and additional analyses revealed the expected

relations between these factors and measures of internalizing psychopathology that were

consistent with the tripartite model of affect. Notably, however, whereas these studies have

provided significant support for the recovery of the reactive temperament elements of the model

in self-report data for children, there has been less research on the EC construct. In large part this

was due to the lack of a valid self-report instrument for the assessment of EC, a situation that led

Lonigan and colleagues to develop the EC scale, discussed in significant detail below.

The other gap in research and theory for the three-factor temperament model of NA, PA

and EC has been in more extensive investigation of the relations between these factors and the

development of psychopathology in older children and adolescents. Approaching the task of

forming this missing link with the intent of continuing the demonstration of isomorphism

between temperament and personality models, Lonigan & Phillips (e.g., 2001b; Lonigan, Vasey,

Phillips, & Hazen, in press) developed a model of the relations between self-report temperament

and psychopathology rooted in the tripartite model of anxiety and depression (Clark & Watson,

1991; Watson, Clark, & Harkness, 1994) and in Rothbart’s three-factor model (Posner &

Rothbart, 2000; Rothbart et al., 1994). In the tripartite model, NA contributes to both anxiety and

depression whereas physiological hyperarousal (PH) and PA factors are related uniquely to

anxiety and depression, respectively. Support for this model has been found in adults (Watson,

Clark, & Carey, 1988; Brown, Chorpita, & Barlow, 1998) and in children (Chorpita, Albano, &

Barlow, 1998; Joiner, Catanzaro, & Laurent, 1996; Lonigan, Carey, & Finch, 1994; Lonigan,

Hooe, David, & Kistner, 1999), although less research has been conducted on the PH factor with

children than with adults.   

Whereas the original tripartite model was intended to be descriptive of internalizing

symptomatology, Lonigan and Phillips (2001b) drew on support for the causal relations between

temperament and psychopathology and modified the tripartite model to include EC instead of PH

to better test these hypothesized causal contributions. Lonigan and Phillips proposed a theory of
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necessary and sufficient connections between the three-factor model of self-report temperament

and the development of psychopathology. In this model, as in Rothbart’s early childhood model

built from secondary data sources (e.g., parent and teacher), risk for both internalizing and

externalizing disorders would be generated by the interaction between extremes in reactive

temperament and deficits in EC associated with a significant dysfunction in effortful regulation

of attention, affect, and behavior. For example, whereas elevations in NA would be a necessary

precondition of risk for anxiety, those individuals who were also temperamentally low in EC,

and thus less able to regulate their reactivity to negative stimuli, would be especially prone to the

development of anxiety disorders. Likewise, children with strong PA appetitive motivational

systems and a particularly strong reactivity to signals of reward, coupled with a deficit in EC-

linked inhibitory control and thoughtful planning, would be most likely to develop impulsive and

poorly regulated externalizing behaviors consistent with disorders such as ADHD.

Development of the Effortful Control Scale

As indicated above, empirical testing of this proposed model in older children and

adolescents required the development of a self-report instrument for EC to be used in

conjunction with the Positive and Negative Affectivity Schedule (PANAS) as a measure of NA

and PA. The Effortful Control Scale (ECS) was developed through an iterative process of

rational and empirical item selection. Initially, a pool of items was selected from measures

assessing constructs thought to be similar to or overlapping with the EC construct. That is, items

were selected to tap into the hypothetically related constructs of impulse control, attention

control, behavioral self-regulation and planning, harm avoidance/sensation seeking, and

perceptual sensitivity. Items were culled from the Constraint factor of the Multidimensional

Personality Questionnaire (MPQ; Tellegen, 1982) as well as from the EC factor of the Child

Behavior Questionnaire (CBQ; Rothbart, 1988), the distractibility scale of the Dimensions of

Temperament Scale (DOTS; Lerner, Palermo, Spiro, & Nesselroad, 1982), the EASI (Buss &

Plomin, 1975) impulsivity scale, and the persistence scale of the School-Age Temperament

Questionnaire (SATI; McClowry, 1995). Selected items were modified as necessary to improve

readability for children and adolescents and to be written as self-report statements for which the

respondents would rate their level of agreement on a five-point Likert scale. Several new items

representative of these general constructs were generated as well. To minimize the likelihood of

a response bias, the wording of some items was keyed in the direction of high EC, whereas
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others were keyed to signify low EC. In total, 46 items were selected for inclusion in the first

version of the scale that was then administered as part of a larger questionnaire study to over 600

fourth through eleventh grade students at a southeastern public school.

After preliminary item analyses suggested the need for some minimal changes in wording

and scaling, a slightly revised version of the ECS was administered to a partially overlapping

sample of approximately 800 fourth through twelfth graders approximately one year later. At this

point, exploratory factor analyses were conducted to determine the internal structure of the ECS.

Separate principal components analyses of both the first and second waves of data collection

yielded solutions suggestive of two primary factors that included items with significant loadings

(i.e., > .30) and nonsignificant loadings on all other factors. The factor compositions from the

two samples’ analyses were highly similar. Final item selections were made to produce two 12-

item scales. The first represented the theoretical construct of EC, and was labeled

Persistence/Low Distractibility (e.g., high EC), and the second represented the related but

distinguishable construct of Impulsivity. In both samples, these two factors were only weakly

related (e.g., r = -.34 in the first sample; Lonigan, Phillips, & Hooe, 1999b). Items on these two

scales are included in Appendix A. In the initial sample, the internal consistency of the EC

subscale was .84, whereas it was .80 for the Impulsivity subscale. Correlations between these

observed variables and sum scores for NA and PA were significant and congruent with

expectations as discussed above. Concurrent and longitudinal correlations between latent

variables representing NA, PA, and Persistence/low Distractibility also indicated relations that

were in accordance with the model. NA and Persistence/Low Distractibility were significantly

and negatively related at both times and longitudinally, whereas Persistence/Low Distractibility

was significantly and positively related to PA in all analyses.

CFA analyses conducted on the subset of participants with data at both assessment

periods indicated that a four-factor model of the two ECS scale factors, NA, and PA provided the

best fit to the data at both times (Lonigan, Phillips et al., 1999a, 1999b). Further, correlations

between the two ECS factors and NA and PA in the initial sample were comparable to those

found with the observed variables (e.g., rNA/EC = -.36, rPA/EC = .35, rNA/IMP = .19, and rPA/IMP = .-

.30,  all p’s < .001) in the Time 1 data. Additional analyses with these four latent variables

demonstrated significant correlations between the subscales of the ECS and self-reported

symptoms of Anxiety, Worry, and Depression as measured by the RCMAS and the CDI;



16

stronger relations were found for the Persistence/Low Distractibility scale than for the

Impulsivity scale. These results were supported by SEM regressions such that lower levels of EC

related significantly to higher levels of internalizing symptomatology, whereas higher levels of

Impulsivity significantly contributed to anxiety symptoms but not to depressive symptoms, all

independently of the contributions of NA and PA. Parallel results were found for the relations

between the ECS factors and symptoms of hyperactivity and conduct problems as assessed by

the Adolescent Behavior Checklist (ABC; Adams, Kelly, & McCarthy, 1997) in that again lower

levels of Persistence/Low Distractibility and higher levels of Impulsivity related to increased

symptom levels. Finally, the cross-time correlation for the Persistence/Distractibility scale

indicated stability consistent with the conceptualization of this construct as a trait (e.g., rt1/t2 =

.66).

Taken as a whole, results of multiple analyses with the two subscales of the ECS

converge on the finding that they reliably assess the constructs of interest. Evaluation of the

items on the Persistence/Low Distractibility subscale indicates, consistent with predictions, that

this subscale represents EC as a self-regulatory capacity to modulate attention, actions, and

cognition and to successfully complete goal-directed behaviors. As such, this subscale

demonstrated relations with PA, NA, and measures of internalizing and externalizing

symptomatology that were consistent with the model put forth by Lonigan and Phillips (2001b)

and with parent and behavioral report data with younger children (e.g., Eisenberg et al., 1997,

2000b; Kochanska, et al., 2000 Rothbart, et al., 1995,1997) that suggests that NA, as a

reactive/motivational trait, and EC, as a regulatory trait, interact to increase risk for

psychopathology. In contrast, the Impulsivity subscale of the ECS clearly represents this

construct as a motivationally based approach-withdrawal tendency in keeping with many prior

conceptualizations of impulsivity (e.g., BIS/BAS models, and behavioral impulsivity models) as

described earlier. Further, this subscale demonstrated its discriminability from the EC subscale

through its differential relations with both NA and PA and the symptom measures.

Executive Functioning Models of Self-Regulatory Control

Developing largely independently from the literature on temperament/personality and its

relations to psychopathology has been the substantial amount of research over the past several

decades on executive functioning. This research has generated a series of models descriptive of

what are considered higher order organizational and control processes that ostensibly allow for
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the regulation of attention allocation, motor programming, and cognitive processing of external

and internal stimuli (Barkley, 1997; Nigg, 2000). Much of the early work on executive

functioning occurred with animals, as it included numerous lesion and ablation studies.

However, efforts have turned toward testing these models of centralized executive control with

humans, originally focusing on individuals with frontal lobe damage due to insult or disability

and broadening to include studies of normative executive functioning with intact children and

adults. A wide variety of manual (e.g., Wisconsin Card Sort Test, Trail Making, Verbal Fluency)

and technologically based (e.g., dichotic listening, negative priming tasks, covert orienting tasks)

paradigms have been generated to assess attentional, motor, and cognitive capacities and how

they may relate to more general behavioral functioning.

Of particular interest are those models of executive functioning that include a focus on its

self-regulatory and inhibitory control aspects. These models are the basis for, or at least are

highly consistent with, numerous theories of impulsivity and poor self-control thought to be the

hallmark of disorders such as psychopathy, conduct disorder and ADHD. Such research includes

septal lesion animal studies that are seen as analogies for disinhibitory problems in humans with

frontal cortical lesions, externalizing disorders or extreme personality traits (J. P. Newman &

Wallace, 1993). For example, both Barkley’s and Quay’s recent conceptualizations of ADHD are

built around theories of dysfunctional executive inhibitory control (e.g., Barkley, 1997; Quay,

1997). In brief, Barkley’s model suggests that inhibition is hierarchically related to four essential

executive functioning capacities related to working memory, self-regulation of affect,

internalized speech, and behavior preparation. As such, whereas the inhibitory capacity does not

cause these functions, it does allow for their appropriate and effective execution; deficits in

inhibitory control therefore cascade into a broad array of executive impairments that then

generate symptoms of psychopathology. Similarly, Newman and colleagues (e.g., Gorenstein &

Newman, 1980; Patterson & Newman, 1993; Patterson, Kosson, & Newman, 1987) have

developed a theory of extreme reactivity to signals for reward coupled with deviance in passive

avoidance learning and low sensitivity to punishment that is thought to contribute causally to

behaviors seen in externalizing disorders.

As Nigg (2000) discussed in detail in his review of cognitive and temperament based

models of inhibition, there are significant areas of overlap in theories developed on executive

processing functions and those based on personality and temperament. Moreover, theorists such



18

as Gray (e.g., 1982, 1987) and Eysenck (e.g., 1947; H. J. Eysenck & Eysenck, 1985) have

consistently made efforts to map their versions of motivational and regulatory traits into specific

brain locations and neurophysiological processes. Further, the attention task work by Derryberry

and colleagues mentioned above (e.g., Derryberry & Reed, 1994, 1995a, 1996) represents an

effort to connect attentional control at the executive level with both normative personality (e.g.,

Extraversion and Neuroticism) and with several types of psychopathology. These and other

related lines of research suggest a convergence of thinking around several core concepts of

motivation and reactivity that is highly consistent with the model of NA, PA and EC promoted

by Rothbart and adopted here.  

In the interest of both continuing the external validation process for the EC scale and of

further exploring the interrelations between this temperament model, executive functioning, and

psychopathology, three representative behavioral tasks were selected for inclusion in the present

study. These tasks were chosen as exemplary both of executive control paradigms and of the

construct of EC, the latter in such a way as to represent the concept broadly. Each task

theoretically taps into distinct yet overlapping aspects of the regulatory control/EC domain.

These tasks were also selected for having previously demonstrated significant relations to

symptoms of psychopathology in children and/or adults. Summaries of these findings are

included with the discussions of each task presented below. More detail on task parameters and

experimental procedure will be presented in the Method section.

The first behavioral measure included was an attentional bias task. Such instruments

utilize reaction time or discrimination tasks to assess an individual’s capacity to orient,

disengage, sustain, or otherwise control their attentional focus (e.g., Macleod & Matthews, 1988;

Mogg, Matthews, Bird, & Macgregor-Morris, 1990). These measures have garnered substantial

scientific interest over the past several decades from researchers interested both in normative

aspects of attention processing as an aspect of cognitive information processing, and in the

relations between performance decrements in attention control and numerous psychiatric

disorders such as schizophrenia, depression and anxiety (Logan & Goetsch, 1993; Matthews &

Macleod, 1986; Mogg, Bradley, & Williams, 1995; Williams, Matthews, & Macleod, 1996).

Theories of the relation between attention and psychopathology have been put forth by Bower

(e.g., 1981) in his network activation model and by Beck and colleagues (e.g., Beck, Emery, &

Greenberg, 1986) in their cognitive schema model. Detailed discussion of these models is
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beyond the scope of this review; the primary point to be considered is that both theories include

the assumption that individuals with disorders such as anxiety and depression will demonstrate

mood congruent biases in cognitive processes including attention, encoding, and retrieval

mechanisms.

Much of the research on attentional biases promulgated by these theories has been

conducted using one of two paradigms. The first to be investigated were adaptations of the

Stroop color naming protocol (Stroop, 1935) designed to assess the attentional pull of

emotionally valenced stimuli relative to neutral stimuli as evidenced by decreases in reaction

time. A significant body of research using these emotional Stroop tasks has documented that

individuals high in anxiety, as measured both by diagnostic status and by scores on dimensional

measures, show a distinct attentional bias toward negatively valenced threat stimuli relative to

neutral or positive stimuli (see Matthews et al., 1996 for a review of these findings).

The second paradigm, developed to mitigate some of the confounds inherent in the

Stroop methodology, is a probe detection or discrimination paradigm in which pairs of valenced

and neutral words are displayed and then one of the two is replaced by a probe to which the

participant must immediately respond. Individuals with attention biases toward mood congruent

information are expected to show reaction time facilitation when the probe replaces threat words,

and a delay when the probe replaces neutral words. Across several variants in the paradigm,

findings have been largely congruent with those seen on the Stroop task in that high anxious

adults show a bias toward threat (Matthews, Macleod, & Tata, 1986; Mogg & Bradley, 1999;

Mogg, Bradley, & Hallowell, 1994; Mogg et al., 1990; Mogg et al., 1995). Recently, researchers

have also shown that attention biases can be reliably found in children and adolescents with

anxiety  (Martin, Horder, & Jones, 1992; Taghavi, Neshat-Doost, Moradi, Yule, & Dalgleish,

1999; Vasey, El Hag, & Daleiden, 1996; Vasey, Daleiden, Williams, & Brown, 1995). Using a

modified version of a probe-detection task, Vasey et al. (1995, 1996) have shown the effects of

bias in samples of children and adolescents with severe test anxiety and with children with

diagnosed anxiety disorders and demonstrated that children as young as nine-years-old can be

validly assessed with this paradigm.

Some of these studies with adults and children also have documented a bias away from

threatening information in low anxious individuals (Macleod & Matthews, 1988; Mogg &

Bradley, 1999; Vasey et al., 1995). This finding is consistent with the model put forth by many
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of these investigators (e.g., Mogg et al., 1990) of the putative causal role that an attention bias

may play in anxiety. Heightened vigilance for threat, and a low threshold for attributions of

threat may engender a vicious cycle in which both current and chronic anxiety is elevated. In

contrast, individuals with a bias away from threat, one that presumably may arise from either

high EC, low threat reactivity, or both, may be better able to dampen acute anxiety and minimize

any prolonged elevations. Numerous studies have also attempted to elucidate the relation

between state and trait anxiety and the attention bias phenomenon. The results of these studies

have varied significantly, suggesting in some cases that the attention bias can be ascribed to

elevations in trait anxiety, whereas in others the bias seems to be associated with elevated state

anxiety or acute stress. A model of a state-trait interaction has received mixed support as well.

Finally, a series of recent studies have begun further exploring the mechanisms behind

the attention bias by employing versions of the probe tasks that present the word pairs

subliminally and with backward masking to determine whether the bias effect is present

preconsciously (e.g., Mogg et al., 1994, 1995). Results indicate that the bias toward threat is

exhibited with subliminal presentation; some findings suggest that this may actually be a more

robust outcome that that to supraliminal presentations. As discussed by Lonigan, et al. (in press),

these findings suggest that whereas the bias observed at very rapid subliminal presentation

intervals may be largely reactive, response to longer supraliminal word displays is likely more

controllable by EC, such that even some individuals with high NA reactivity will be able to use

EC regulation to override their bias. Clarification of these complex relations, and of the precise

attention processing mechanisms underlying the bias effect remains for future study, as does a

better understanding of the developmental trajectory of the phenomenon and its relation to other

mood and behavioral states besides anxiety.

The second selected behavioral task theoretically related to executive inhibition and EC is

the Tower of London Task (TOL; e.g., Shallice, 1982; Schnirman, Welsh, & Retzlaff, 1998).

Tower tasks such as the TOL and the Tower of Hanoi (TOH; e.g., Simon, 1975) are two of

numerous variations on disk, or ball moving tasks that require transformation of an initial

configuration into a specified goal state in a designated number of moves. Colored balls or flat

disks of various sizes are moved between pegs that differ in length, and thus in the number of

objects that will fit on each. For example, in all TOL versions, there are three pegs that hold one,

two, or three of the balls, respectively. In contrast, the TOH tasks use flat disks that must be
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stacked according to size on the different pegs. Versions of these tasks have been used in studies

with both child and adult clinical and community samples. The versions vary widely in

parameters such as constraints on movements, time allotted, repetitions allowed, number of

trials, and instructions, but are all similar in that they have been shown to tap attention, planning,

problem solving, and inhibitory control capacities thought to be related to executive functioning

mechanisms (Culbertson & Zillmer,1998a; Krikorian, Bartok, & Gay, 1994; Schnirman et al.,

1998; Welsh, Satterlee-Cartmell, & Stine, 1999). Success on the task given the constraints

demands that an individual be able to quickly plan out and execute the correct series of moves

while at the same time inhibiting impulsive and erroneous moves that will result in item failure.

Variants on the TOL and the TOH have been shown to be sensitive to frontal lobe damage (e.g.,

Levin et al., 1991; Levin et al., 1994; Owen, Downes, Sahakian, Polkey, & Robbins, 1990) and

to decrements in functioning related to ADHD (e.g., Culbertson & Zillmer, 1998b; Pennington,

Groisser, & Welsh, 1993). The original TOL was composed of 12 items of varying difficulty. 

Several studies supported the validity of this version of the task for adults and children.

For example, Krikorian et al. (1994) demonstrated that this task was reliable for both children

and adults, increased in a linear fashion with age in children and adolescents, and was correlated

significantly with other measures of executive functioning. However, as other studies had

questioned the reliability of the original 12-item version (e.g., Humes, Welsh, Retzlaff, &

Cookson, 1997; Culbertson & Zillmer, 1998b), Schnirman et al. (1998) modified the task

administration and added more items to improve both reliability and validity. Schnirman et al.

(1998) reported that the TOL-R had good internal consistency (e.g., α = .79) and a 5-7 week test-

retest reliability correlation of .70 in a sample of young adults. This version of the TOL (i.e.,

TOL-R) was used in this study.

The third and final task included was a version of the Stop Signal Task (SST; e.g., Logan,

1994, Logan & Cowan, 1984). The SST is a computer-based task paradigm created by cognitive

researchers to investigate the parameters governing acts of motor control, particularly those

involved in reorienting to changes in the environment that call for a cessation or alteration of

ongoing, prepotent activity. This kind of inhibition is thought to represent executive intervention

and to be somewhat different than the automatic, side effect-like inhibition considered to be

“reactive” (e.g., refractory periods or inhibition of return) and also to  be distinct from the

neurological inhibitory processes postulated by spreading activation and connectionist models
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(Logan, 1994). One of the particular assets of the SST is that it is explicitly built around a theory

of inhibitory control processes rather than being purely empirically driven like many other tasks.

The fundamental theory behind the SST is the assumption that the “go” processes that generate

behaviors are independent of the processes that allow for “stop” capacity. Further, the SST

model presumes, and data demonstrate, that the probability of successful inhibition is largely

determined by whether the speed of the stopping process is faster than the speed of the go

process. That is, the model assumes a race wherein the stop processes, which by necessity onset

after the go processes begin, must catch up to and overtake the go processes to win the race and

end the behavior. As such, the model and the task itself allow for the disentanglement of

behavior rooted in approach, appetitive, BAS-related motivations from the inhibitory processes

thought to be rooted in executive functioning and to be goal-directed and EC supported. In fact,

as mentioned, many theorists (e.g., Nigg, 2000; Posner & Rothbart, 1998; Rothbart & Bates,

1998; Rothbart et al., 1995) define EC as precisely the capacity to overrule a prepotent response

in the service of a different goal, suggesting that the SST may be an exemplary way to access

and observe this trait in action.

The SST is designed such that the stop process itself is not directly measurable but

instead must be calculated or inferred from those parameters in the model that are observable.

Logan and colleagues (e.g., Logan, 1994; Logan & Cowan, 1984) have developed a series of

mathematical formulas with which the speed and variability of the stop processes, initiated by

signals that occur on a randomly spaced 25% of the trials, can be calculated from a function that

measures the speed of the go processes, the probability of stopping given the signal at different

delays, and several other related parameters. Whereas at some delays for the stop signal

inhibition will virtually always be possible or impossible, at intermediate delays individual

differences play a significant role in determining the likelihood of success. Numerous studies

using this paradigm (e.g., Logan & Cowan, 1984; Nigg, 1999; Schachar & Logan, 1990;

Schachar, Mota, Logan, & Tannock, 2000; Schachar, Tannock, & Logan, 1997) have

demonstrated that data from a wide range of child and adult participants from clinical and

community samples support the assumptions and the mathematics of the model and suggest that

the SST is a reliable and valid method of identifying individual and group differences in speed

and variability of inhibitory control abilities. Data indicate that the SST and its underlying

processes become reliable in children by approximately age seven, and that whereas all related
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processes gain speed and accuracy throughout childhood until reaching adult levels, the model

holds equally well across the life span (Schachar & Logan, 1990).

Logan, Schachar and colleagues have conducted a series of studies (e.g., Schachar &

Logan, 1990; Schachar, Tannock, Marriott, & Logan, 1995; Schachar et al., 2000) that show that

children with ADHD have significant deficits in SST performance relative to control groups and

to children with other disorders such as anxiety. Several of these studies have been able to

discriminate “pure” ADHD children from those with comorbid conduct problems and indicate

that the deficits are part of the ADHD syndrome rather than general to all externalizing behavior

problems. Other studies have found that deficits are more severe in those individuals with more

pervasive ADHD symptoms rather than situationally driven behavior problems, further

supporting the claim that this inhibitory control difficulty is not synonymous with broader

behavioral impulsivity (Schachar et al., 1995, 2000).

Unanswered Questions

As may be evident from the summaries above, the predominant areas of research on these

and other cognitive and attention tasks have been investigating either their sensitivity to frontal

lobe insult or their sensitivity to group differences as indexed by psychiatric diagnostic status.

Several gaps in the literature are apparent. First, there have been a limited number of studies that

have addressed relations among executive functioning tasks from different domains, especially

with child and adolescent participants (Nigg, 2000). More specifically, only one known study to

date has explored the relations among any two of the three tasks selected for inclusion in the

present study (e.g., Nigg, Blaskey, Huang-Pollack, & Rappley, 2002). This is not surprising, as

they represent distinct research pathways and derive in large part from interest in disparate

disorders (e.g., ADHD, anxiety), rather than on the common focus of executive or effortful

control.

Second, and relatedly, few studies have simultaneously assessed the performance of

multiple diagnostic groups on any one or several tasks, meaning that the relations across

diagnostic boundaries are largely an open question in need of further investigation. Likewise,

what is significantly absent from work on most of these tasks, and on executive functioning

constructs in general, are studies that investigate the relations between executive functioning

control and dimensional aspects of normative temperament and personality. Rather, virtually all
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studies to date have used group designs suited for comparison between diagnostic groups instead

of continuous variables measuring temperament and personality traits.

As noted above, there appears to be substantial common ground between the

temperament construct of EC and the executive functioning construct of inhibitory and

attentional control. Yet, as evidenced by this and other recent reviews (e.g., Nigg, 2000),

cognitive task investigations of inhibitory control aspects of executive functioning and research

on temperamental traits related to inhibitory or EC have existed in parallel tracks, with few

attempts to connect across domains. Notable exceptions include the study by White et al. (1994)

that assessed the factor analytic structure of questionnaires and executive functioning tasks

ostensibly related to impulsivity and inhibition. In addition, as discussed above, the studies of EC

in preschool children conducted by Kochanska and colleagues (e.g., Kochanska et al., 1994,

2000) have successfully demonstrated significant relations between behavioral tasks and

questionnaire measures of temperament, including parent report of EC. Likewise, Vasey and

colleagues have begun exploration of the relation between the tripartite model factors (e.g., NA,

PA, PH), EC, and attention bias in children (Loniganet al, 2002; Lonigan, et al., in press).

Preliminary findings support the moderating role of EC on the relation between other

temperament factors, anxiety, and attention bias. To date, no other known research has

thoroughly explored these relations in older children and adolescents. The present study thus was

designed to begin filling this substantial gap in the literature and to continue the investigation of

the relations between cognitive/attentional and behaviorally demonstrated self-regulation and

control. At the same time, this research furthers the construct validation of the EC scale by

investigating its subscales’ relations to both other temperament factors and to the behavioral

measures that purportedly tap the same general construct.

Drawing such connections could have considerable value for several reasons. First, it

allows for a further expansion of the nomological network of the inhibitory control/effortful

control construct to include both questionnaire and behavioral operationalizations. This would

help to demonstrate the theoretical overlap between temperament and executive functioning

elucidated above. Secondly, the inclusion of both self-regulatory and reactive-motivational

aspects of temperament in models relating executive control tasks to symptomatology may help

to clarify their associations, as it appears likely that combinations of the reactive and effortful

temperament traits impact such relations. Moreover, the present research allowed for
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investigation of these relations in both boys and girls, an advantage given that research on many

executive functioning tasks in females has lagged behind work with males.

This study also attempted to expand on the research to date by further evaluating the

model proposed by Lonigan and Phillips (2001b) with children and adolescents. The project

presented an opportunity to simultaneously investigate the relations among multiple measures of

NA, PA, and EC and between these factors and multiple measures of anxiety and depression as a

test of the model’s predictions. Further, the inclusion of measures of externalizing

symptomatology allowed for the comparison of the model’s predictive validity with internalizing

and externalizing problems.

Specific Research Goals and Hypotheses

This study was designed to answer three primary questions. These are presented below

with the hypothesized empirical outcome as predicted by previous research and by the theoretical

models discussed above. More detail on how these questions were investigated and on whether

the hypotheses were supported is included in the Results section below.

The first goal of the study was to replicate and expand upon our previous tests of the

Lonigan and Phillips (2001b) model by assessing the relations between NA, PA, EC, and

Impulsivity, and measures of psychopathology. Previous work (e.g., Lonigan, Phillips et al,

1999a, 1999b, Phillips & Lonigan, 2001a) that supported the model used only single measures of

each temperament factor and of anxiety-, depression-, and externalizing-related

symptomatology; the present study included multiple measures and allowed for the construction

of latent variables for each construct. It was hypothesized that as in previous studies the relations

between the four factors (e.g., NA, PA, EC, Impulsivity), except for that between NA and PA,

would be significant. It was also hypothesized that there would be significant relations between

the three symptomatology latent factors.

The second question involved the relation between the temperament factors and

executive control as measured by the three behavioral tasks. Based on the literature suggesting

that temperamental EC as measured by parent- and self-report and executive regulation tasks are

indicators of the same basic construct, it was expected that there would be significant

correlations between EC and the three behavioral tasks. Moreover, it was hypothesized that the

relations between EC and the behavioral tasks would be significantly larger than those between

NA and PA and these variables, as a demonstration of the substantial overlap. It also was
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hypothesized that there would be a moderate significant relation between NA and the behavioral

tasks that also would be larger than that between PA and the executive control factor. This was

expected because of the known relation between NA and the attention bias task and because of

the anticipated relation between NA, as an index of reactive-motivational temperament and these

indices of executive, self-regulation, in keeping with the theories discussed above involving the

two interrelated regulation systems. Whereas in its extreme form high PA, as an index of reactive

approach, also is likely related to poor executive control, the present operationalization of PA

varies between too low and normal, rather than too low to too high, and thus was not expected to

be highly related to the behavioral variables. No a priori predictions were made regarding

relations between Impulsivity and the executive functioning tasks, as Impulsivity is being

defined here more precisely than in past studies as distinct both from EC and from PA.

The third question related to the hypothesized links between the temperament and

executive control factors and the measures of symptomatology. It was anticipated that there

would be contributions to each of the three symptom types both from the four temperament

latent variables and from the behavioral tasks. Specifically, in keeping with the theoretical model

proposing that it is the interaction between reactive and effortful temperament that generates risk

for psychopathology, and with prior findings, it was expected that there would be unique

relations between the reactive factors  (e.g., NA, PA, and Impulsivity) and the symptom

measures. The relations between each reactive temperament factor and the different symptom

variables were expected to vary by type of symptoms, such that, for example, PA was anticipated

to contribute primarily to depression, whereas Impulsivity was anticipated to contribute primarily

to externalizing behaviors. NA was expected to contribute to all symptom measures in varying

degrees. In further support of the theoretical model, EC was expected to have unique relations

with each of the symptom types. Given these predictions, and the expectation that temperamental

EC and behavioral executive control are highly overlapping but not identical, it was anticipated

that executive functioning would only partially mediation the relations between reactive and

effortful temperament and symptoms.
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METHOD

Participants and Procedures

Participants

Participants for this study were selected in a two-tiered process. Tier 1 involved the

recruitment of a sample of participants from a public middle and high school in the southeast. A

parental consent form was mailed to all of the approximately 840 students attending the 6th

through the 11th grades at the beginning of the 2001-2002 school year. Included with the consent

form was a self-addressed stamped envelope. Several weeks later, a reminder notice was sent

home with the students. After approximately one month, a second wave of consent forms was

sent to all eligible families who had not yet returned the forms.

In all, consents were returned from 471 families, representing approximately 56% of the

potential participants. Fifteen (i.e., 3%) of the students for whom consents were received did not

participate in the study, either because of repeated absences on the days of assessment, or

because they withdrew from the school before assessment was completed. Seven participants

were not included in the study because of an excess of missing data in their questionnaire forms.

Additionally, as will be described below, three subjects were eventually dropped from the

behavioral sample due to out of range data or excess missing questionnaire data. Therefore, the

final sample included 446 students in total. The final sample included 42 more males than

females, such that males represented 54.7% of the sample whereas females were 45.3% of the

sample. The students ranged in age from 11 years, 0 months old to 18 years, 3 months old, with a

mean age of approximately 14 years, 3 months (i.e., M  = 14.31, SD = 1.75). The participants

represented a range of ethnic backgrounds, and were 66% Caucasian, 22% African American,

6% Hispanic and 6% individuals representing Asian, Mexican, Native American, or other ethnic

backgrounds. Ethnicity information was unavailable for 16 participants.

After the completion of the questionnaire sessions, 150 children were semi-randomly

selected for participation in the second tier of the project on the following basis. First, students
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who participated in the questionnaire portion of the study were divided into grade level

groupings and then further separated by sex. Even numbers of participants were then randomly

selected from each of these 12 groupings (i.e., six grades by two sexes) to achieve a sample of

approximately 150 students. When a student on this list was unavailable for testing (e.g., because

he or she had withdrawn from the school) another participant in the same grade and, whenever

possible, of the same sex, was selected instead. In total, 151 students completed the tasks. One of

the participants who completed this portion of the study was among those students not included

in the final sample because of excess missing data. Three students were also excluded because

they had an excess of out of range data on the dot probe task. Consequently, the analyses for this

sample were conducted on the remaining 147 students. At the time of questionnaire completion,

these students ranged in age from 11 years, 0 months to 17 years, 10 months, with a mean age of

14.45 years (SD = 1.85). Behavioral assessments were conducted between two and five months

after the questionnaires were completed. There were 76 males and 71 females in this sample,

representing 51.7% and 48.3%, respectively. The ethnic background of these students was 71%

Caucasian, 20% African American, 3% Hispanic, and almost 7% other ethnicities. Analyses of

variance indicated that there were no significant differences in the means for any questionnaire

variables or age between the Behavioral sample and the other 299 participants. Chi square

analyses indicated that there were no significant differences between these samples in percentage

of each sex or in ethnic composition.

Procedures

Questionnaire completion. Once parental consent was received for participation in the

project, the students completed the questionnaire packets in grade level groups in the school

cafeteria during the morning of a school day. Students who were absent on the day that their

peers participated in the project completed the assessments in a make up session scheduled with

the classroom teachers and held in the cafeteria or in a conference room at the school. Each of

the larger sessions was supervised by at least one graduate student and between five and seven

undergraduate research assistants. All assessments were completed between November 2001 and

February 2002.

As a group, the students received instructions regarding how to complete the

questionnaires, and were given pencils with which to complete the measures. Before they began

the assessment, each student read and signed an assent form acknowledging that they agreed to
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participate. All participants completed the questionnaires in the following standardized order:

Positive and Negative Affectivity Schedule, Effortful Control Scale, Affect and Arousal Scale,

Attentional Control Scale, Revised Child Anxiety and Depression Scale, Children’s Depression

Inventory, Revised Children’s Manifest Anxiety Scale -Modified, Reynolds Adolescent

Depression Scale, Adolescent Behavior Checklist, Penn State Worry Questionnaire, Conners-

Wells Adolescent Self-Report Scale-Short Form, Multidimensional Personality Questionnaire -

Short Form. The students were given as much time as they needed to complete the measures, and

received individualized aid in completing the questionnaires if needed (e.g., help reading or

defining words or instructions to not give more than one response to an item). Students

completed the measures in one hour on average. They were able to keep the pencil and were

offered free popcorn as a token of appreciation.

Questionnaires were then individually checked for valid completion and for indications

of severe distress. Children indicating the latter were identified, and, if appropriate, they were

contacted and briefly interviewed to assess for suicidal ideation by the primary investigator. In

several cases the school guidance counselor contacted the parents.

Behavioral assessments. Children selected for the second part of the study were notified

of their selection and scheduled for participation by their classroom teachers. All participants

completed the three behavioral measures and several questionnaire measures in partially

enclosed research areas at the school during the morning hours. Students were administered the

assessments by a trained undergraduate or graduate research assistant in an individual session.

The training procedure involved direct written and verbal instruction in task administration,

repeated practice sessions, and full administration to the supervising project director before

administration of the tasks to any participants. The order of completion was the Stop Signal

Task, the Tower of London Task, the Dot Probe Task, the vocabulary assessment, and then the

three questionnaire measures described below. These sessions lasted approximately one and one-

half hour for each participant. At the completion of the instruments, the students were given $10

gift certificates for movie tickets as thanks for participation in this aspect of the project.

Measures

Temperament and Affectivity Instruments

Positive and Negative Affect Schedule (PANAS). The 20-item version of the PANAS was

used in this study as one of the measures of affectivity. This version of the PANAS includes 10
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items on the Negative Affectivity (NA) scale (afraid, ashamed, distressed, guilty, hostile, jittery,

irritable, nervous, scared, upset) and 10 items on the Positive Affectivity (PA) scale (active, alert,

attentive, determined, enthusiastic, excited, inspired, interested, proud, strong). All items are

rated on a 1 (“very slightly/not at all”) to 5 (“extremely”) Likert scale. In this study, two different

sets of instructions were used for the two separate administrations of the PANAS. When children

completed the PANAS as part of the larger assessment battery, instructions were used that reflect

the desire for children to respond with their “general” experience with respect to the moods and

feeling words listed. This allowed for assessment of trait affectivity. During the second

administration of the PANAS, for those children participating in the behavioral assessments,

alternate instructions were used. These instructions requested the student to complete the

measure with respect to how they feel “at the moment” to allow for assessment of their state

affectivity during the period in which they completed the behavioral battery. Both versions of the

measure are included in Appendix A. Watson and Clark (1991) reported moderate 2-month test-

retest correlations for the NA and PA scales (i.e., r = .59 to .71 for NA and r = .68 to .70, for PA)

completed by adults using the general time frame. Lonigan, Hooe et al. (1999) have reported

strong internal consistency for both scales with groups of children ranging in age from 9- to 18-

years- old (i.e., αs = .81 and .83 for NA and PA, respectively). Lonigan and colleagues (e.g.,

Lonigan, Hooe et al., 1999; Lonigan et al, 2003) have also consistently found a robust two-factor

structure for this measure with low to moderate correlations between the factors. Lonigan and

Phillips (2001a) recently compared the original version of the PANAS-20, used in the present

study, with the Positive and Negative Affect Schedule for Children, a revised version of the

instrument designed specifically for children (PANAS-C, Laurent et al., 1999). The PANAS-20

demonstrated good reliability within groups of older (i.e., 9th -12th grades) and younger (4th - 8th

grades) children and adolescents and yielded a more robust two-factor model in both groups than

did the PANAS-C, supporting the use of a single version of the scale for both child and adult

self-report.

Effortful Control Scale (ECS). The ECS, as described above in detail, is a 24-item

measure that asks the child to rate behavioral tendencies and feelings on a 1 (not at all) to 5 (very

much) Likert scale using a general time frame (i.e., “how you are much of the time”; see

Appendix A). The measure was designed to have the same scale as the PANAS for ease of

comparison across temperamental traits. The ECS generates sum scores on each of the two
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factors (e.g., Persistence/Low Distractibility, Impulsivity). This scale was administered as part of

the assessment battery and then again as part of the questionnaire packet completed by those

participants in the behavioral part of the study.

Affect and Arousal Scale (AFARS). The AFARS (Chorpita, Daleiden, Moffitt, Yim, &

Umemoto, 2000) is a 27-item scale designed to measure behaviors and feelings related to the

three factors of the tripartite model in children. Chorpita et al. demonstrated that as expected the

items load onto a three-factor solution representing PA, NA, and PH. Their results also indicated

that each of the three scales demonstrated adequate reliability (e.g., αs = .80, .81 and .77 for NA,

PH, and PA, respectively) and that all items used the full range of the scale in the normative

sample. Daleiden, Chorpita, and Lu (2000) also found that the AFARS scales related as expected

to measures of internalizing and externalizing behavioral problems, worry, and anxiety

sensitivity. Evidence of discriminant validity was seen in the PA scale’s nonsignificant relations

with measures of worry, anxiety, and arousal, whereas the NA scale correlated significantly with

all criterion measures. Respondents complete the AFARS with a 4-point Likert scale ranging

from 0 (never true) to 3 (always true). Only the NA and PA scales were used in these analyses.

The items on the AFARS and their subscale groupings are included in Appendix A as well.

Multidimensional Personality Questionnaire-Short Form (MPQ-SF). The MPQ

(Tellegen, 1982) is a personality inventory designed to measure three higher order factors of

Positive Emotionality, Negative Emotionality, and Constraint as well as 11 subsidiary scales and

a validity subscale. The version used in this study is a modified version of the original 300-item

instrument. Patrick, Curtin, and Tellegen (2002) created the MPQ-SF to be consistent with and

scored using the normative standardization data of the newer 276- item version of the parent

scale while also being abbreviated and more easily understood by children and adolescents. The

MPQ-E contains 155 of the items from the revised MPQ. Patrick et al. investigated the

psychometrics of the MPQ-SF in three large samples and found that it retains the factor structure

of the lengthier version, and that the 12 subscales continue to show good internal consistency

(i.e., αs from .75 - .84). Their results also indicated that both the revised MPQ and the MPQ-SF

display significant correlations with theoretically consistent scales from other personality

measures including the EAS (Buss & Plomin, 1984), Manifest Anxiety Scale (Taylor, 1953) and

the Sensation Seeking Scale (Zuckerman, Kolin, Price, & Zoob, 1964). Respondents completed

the MPQ-SF items by indicating whether an item is True or False according to what they feel
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best describes their attitudes, interests, and other characteristics generally. MPQ items are

available upon request.

Attentional Control Scale (ACS). The ACS (Derryberry & Reed, 2001) is a 20-item scale

designed to assess individual’s capacity to self-regulate their attention under a wide variety of

contexts and environmental influences. Derryberry & Reed (2001) present analytic support for

the ACS as a single factor in their adult sample. However, as will be discussed below, more

recent work in children indicates that in youth, at least, the measure includes two correlated yet

distinguishable subscales of Attentional Focusing and Attentional Control (Vasey, November

2002, personal communication). Experimental relations to attention control performance

supported the validity of the scale as a measure of an aspect of EC (Derryberry & Reed, 2001,

2002). Results also demonstrate that the ACS total score is internally consistent (i.e., α= .88) and

is significantly related to Extraversion (i.e., r = .40), and Trait Anxiety (r = -.55). The ACS is

rated on a 4-point Likert scale ranging from 1(almost never) to 4(always) and is included in

Appendix A.

Symptomatology Instruments

Children’s Depression Inventory (CDI). The CDI (Kovacs, 1980/1981; 1985) is a 27-

item self-report measure of children’s depressive symptoms. Kovacs (1992) reported adequate

validity (i.e., r = .55 with clinician-rated depression) for the instrument. Finch, Saylor, Edwards,

and McIntosh (1987) reported test-retest reliability coefficients of .82 for two weeks, .66 for four

weeks, and.67 for six weeks in a community sample of children. Whereas factor analytic studies

of the CDI have found a variety of subscale structures (e.g., Carey, Faulstich, Gresham,

Ruggiero, & Enyart, 1987; W.E. Craighead, Smucker, Craighead, & Ilardi, 1998; Lonigan et al.,

1994; Weiss et al., 1991), the composition and number of these subscales has differed across

studies, and there is evidence that the total score represents a unitary construct. In this study,

only the total score (α = .88) was used. The CDI is included in Appendix B.

Revised Children’s Manifest Anxiety Scale-Modified (RCMAS-M). The RCMAS

(Reynolds & Richman, 1978) is a 37-item self-report anxiety scale for children. The scale is

comprised of 28 anxiety items and a 9-item validity, or social desirability scale, to which

children respond true or false. Reynolds and Paget (1981) reported that the RCMAS has good

internal consistency (i.e., KR20 = .83), and Reynolds and Richman (1985) described a series of

studies supporting the validity of the RCMAS (e.g., r = .85 with the trait scale of the State-Trait
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Anxiety Inventory for Children; Reynolds & Richman, 1978) and its factor structure. The 28

anxiety items of the RCMAS consistently yields three anxiety factors, Worry/Overconcern,

Concentration Anxiety, and Physiological Anxiety. To create the RCMAS-M, the original

version of the RCMAS has been augmented with additional items designed to better assess PH,

although these additional items were not used in the present study.

The total anxiety score for the RCMAS, which has good internal consistency with

children and adolescents in this age range (i.e., α = .90, Lonigan et al., 2003) was used in this

study as a measure of anxiety symptoms. This total score does not include the Lie scale or the

additional PH items. All items are included in Appendix B. Whereas the original version of the

RCMAS was completed on a True/False scale, the modified instrument is completed on a four-

point Likert scale with responses ranging between 0 (never) and 3 (always).

Revised Child Anxiety and Depression Scale (RCADS). The RCADS (Chorpita, Yim,

Moffitt, Umemoto, & Francis, 2000) is a 47-item instrument designed to measure DSM-IV based

symptoms of anxiety and depression in children and adolescents. The measure is an adaptation of

the Spence Children’s Anxiety Scale (SCAS; Spence, 1998) which did not include any items

specifically designated as indicators of depression. The SCAS includes 45 items, 37 of which

assess children’s symptoms of anxiety and 7 of which assess social desirability. The 37 symptom

items are designed to span six domains of anxiety, including Separation Anxiety,

Obsessions/Compulsions, Panic/Agoraphobia, Social Anxiety, Generalized Anxiety, and Fear of

Physical Injury. The latter category includes items related to specific phobias. Spence (1998)

reported that factor analyses yielded a good fit for a model including six correlated factors

representing each of these domains. Moreover, Spence indicated that the SCAS possessed good

internal consistency; Cronbach’s alpha for the total score was .92 and ranged between .60 and

.82 for the six subscales. The six-month test-retest correlation was .60, indicating significant

temporal stability for the overall score. Spence also indicated that the SCAS demonstrated

convergent validity with other measures of self-report anxiety symptoms.

Chorpita et al.’s (2000) modifications of the SCAS reflected three primary goals. The

first was to include items measuring symptoms of depression, and the second was to improve the

assessment of generalized anxiety to be more consistent with DSM-IV criteria rather than with

DSM-III criteria for overanxious disorder. This was accomplished by adding items assessing

worry. The third aim was to improve the assessment of specific phobias. The RCADS therefore
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includes 47 items, 10 of which assess symptoms of depression whereas the other 37 cover five

different domains of anxiety; items related to fears of physical injury were removed after they

failed to form a distinct factor, and measurement of Panic/Agoraphobia was restricted to Panic

only. The scale no longer includes a social desirability scale. Children were asked to rate the

frequency of occurrence of the various items on a 0 (never) to 3 (always) Likert scale (see

Appendix B). Chorpita et al. reported that the RCADS scales demonstrated good internal

consistency (i.e., αs ranged from .71 to .85) and test-retest reliability (i.e., correlations ranged

from .63 to .66). The RCADS also demonstrated adequate convergent and discriminant validity

with self-report measures of depression and anxiety.

Penn State Worry Questionnaire (PSWQ). The PSWQ (Meyer, Miller, Metzger, &

Borkovec, 1990) was developed in effort to accurately measure the frequency and contents of

worry related cognitions. The measure was developed to represent worry as part of the revised

conceptualization of Generalized Anxiety Disorder (GAD) as reflected in the DSM-IV (APA,

1994) where uncontrollable and very frequent worry is considered a hallmark feature of this

anxiety disorder. Meyer et al. rationally and empirically selected the items on the final 16-item

version of the scale and assessed its psychometric properties in a series of studies with

undergraduate students. These findings indicated that the measure is unifactorial and possesses

strong internal consistency (i.e., α = .93) and test-retest (i.e., four week interval r = .74, p < .001)

reliability. Further studies indicated a significant correlation with the Trait version of the State-

Trait Anxiety Inventory (Spielberger, 1973), and a still significant but somewhat smaller

correlation with the State version. Results also indicated that the PSWQ was significantly related

to self-reported frequency and breadth of worry topics, as well as to poor coping under stress.

Brown et al. (1992) also demonstrated that the PSWQ discriminated individuals with GAD from

those with other anxiety disorders.

More recently, Chorpita, Tracey, Brown, Collica, & Barlow (1997) developed a version

of the PSWQ specifically adapted for children and adolescents. The Penn State Worry

Questionnaire for Children (PSWQ-C) includes 14 of the 16 original items, some with slight

modifications in wording, and a somewhat modified scaling system that includes word-based as

well as numerical anchors. Chorpita et al. evaluated the measure in a sample of 1st through 12th

grade children and adolescents and found that the PSWQ-C possesses good internal consistency

(i.e., α = .88) and is largely invariant across sex and age with respect to factor structure. Findings
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also indicated that the PSWQ correlated significantly with the RCMAS, particularly the Worry

subscale, and significantly but more moderately with the CDI. As there is somewhat more

empirical support for the original version of the PSWQ and because the present sample included

only older children and adolescents, the complete 16-item version with the five-point Likert scale

was used. However, to increase the validity with children and adolescents, following Chorpita et

al. (1997) word anchors were included as well as numbers for each point on the scale (e.g., 1

[never true], 5 [always true]; see Appendix B). Scores thus range from 16 to 80 with higher

scores indicating more frequent and less controllable worry.

Reynolds Adolescent Depression Scale (RADS). The RADS (Reynolds, 1986, 1987) is a

30-item self-report depression scale designed for adolescents between 13 and 19 years of age.

Items were selected to be consistent with DSM-III criteria for depression and dysthymia and

represent somatic, cognitive, affective, and motivational aspects of depression. Items are worded

at a 3rd grade reading level. Reynolds and colleagues report high internal consistency for the

RADS with a variety of independent samples (i.e., αs between .92 and .96; Reynolds, 1990) and

a 6-week test-retest reliability of .80. Significant convergent validity with the Hamilton

Depression Rating Scale (Hamilton, 1967), clinical interview, and self-report of suicidal ideation

also have been reported, as has the clinical utility of the RADS as a measure of treatment

efficacy (Reynolds, 1990; Reynolds & Coats, 1986). The 30 items on the RADS are rated on a 4-

point Likert scale ranging from 1 (almost never) to 4 (most of the time) with respect to how often

the participant experiences the feeling described in each item.

Conners-Wells’ Adolescent Self-Report Scale-Short Form (CASS-S). The CASS

(Conners, 1997) is a self-report questionnaire assessing hyperactivity, cognitive problems,

conduct problems and other related externalizing and internalizing behaviors in children and

adolescents. Conners and colleagues (e.g., Conners et al., 1997) developed the CASS to be

similar in content and structure to the parent and teacher forms in the Conners instrument battery.

The CASS has 64 items that group into six factors representing Family Problems, Emotional

Problems, Conduct Problems, Cognitive Problems, Anger Control Problems and Hyperactivity.

The CASS-S includes 18 items representing the highest factor analytic loadings on the Conduct

Problems, Cognitive Problems, and Hyperactivity factors from the original scale. The CASS-S

also includes a 12-item ADHD index also found on the long form. Conners (1997) reported that

the three CASS-S scales demonstrated good internal consistency reliability (e.g., αs ranged from
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.75 to .82), 6-8 week test-retest reliability (e.g., correlations ranged from .72 to .87) and low but

largely significant convergent correlations with parallel scales on the parent and teacher scales.

Respondents rate each item on a 4-point Likert scale with anchors including 0 (not at all true) to

3 (very much true) (see Appendix B).

Adolescent Behavior Checklist (ABC). The ABC (Adams, Kelly, & McCarthy, 1997) is a

44-item measure designed to be a self-report of externalizing behaviors consistent with DSM-IV

criteria for ADHD, Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD). Adams et

al. reported that exploratory factor analyses of the ABC yielded six correlated factors all of

which had moderate to high internal consistency reliabilities (i.e., αs = .60 -.85). The total score

had very good internal consistency (i.e., α= .94) and a test-retest reliability coefficient of .79 (p <

.001). In an independent replication of the factor analyses, Phillips and Lonigan (2001b) found

that a six-factor model fit the data moderately well in groups of both boys and girls, although

slightly better for boys. Adams and colleagues also indicated that the ABC factors correlates

significantly with other self- and parent-reports of externalizing symptoms (i.e., Child Behavior

Checklist and Youth Self Report) as well as with structured diagnostic interviews (Adams,

Reynolds, Perez, Powers, & Kelley, 1998). To maximize the reliability of the measure, only the

total score will be used in the present study. As indicated in Appendix B, the ABC scale is

completed on a 4-point Likert scale representing how often the behaviors are true for the

respondent (e.g., 1 [not at all], 4[very much]). Scores range from 44 to 176.

Behavioral Measures

Stop Signal Task. The stop signal task (SST; e.g., Logan, 1994; Logan & Cowan, 1984;

Nigg, 1999) that was included in the present study utilized a dynamic control of stop signal delay

developed by Logan et al. (1997). In this version of the task, stop signal delay adjusted by 50 ms

after each presentation of the stop signal based on whether the participant succeeded or failed to

inhibit responding at that particular delay. The dynamic control maintained the probability of

stopping at approximately 50% while accommodating to individual differences in reaction times

and allowing for simplified calculation of the outcome variables related to inhibitory reaction

time (Nigg, 1999). Participants were first presented with a fixation point that appears in the

middle of the screen for 500 ms. They then were presented with a forced-choice discrimination

task in which they had to press the appropriate key when they saw an “X” or a “O” on the screen.

These stimuli remained on the screen for 1000 ms. Participants were instructed to press the
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correct key as quickly as possible without making any errors. The two stimuli were presented in

equal proportions in a random order. The screen was blank for 1000 ms between trials.

On 25% of the trials, a 500 Hz tone was heard for 100 ms. This tone indicated that the

participant was to inhibit the key press on that trial. Tones were initially presented at a stimulus

onset asynchrony (SOA) of 250 ms after the onset of the letter stimulus and reset to this SOA at

the beginning of each block before being continuously adjusted as necessary. Participants were

explicitly instructed that they would not always be able to inhibit their response but that they

were not to slow their responding to wait to see if the stop signal sounds. Participants were not

told how often this occurred. To prime their response to the stimuli, participants first completed

32 practice trials in which there were no stop signals; they then completed 32 more practice trials

on which there were stop signals on 25% of the trials. After both practice sets, participants

completed eight blocks of 32 trials for a total of 256 test trials. Eight trials per block included the

stop signal tones, which were randomly distributed throughout each block.

The stop signal task was presented on Gateway laptop computers connected to desktop

monitors. Participants wore head phones to hear the stop signals which were adjusted in volume

during the second set of practice trials to a comfortable level for each child. This allowed for the

experimenter to check that each child could adequately hear the stop signal tones. The

participants were facing the monitor and were seated with two fingers of their dominant hand

resting on the designated keys for ‘X” or “O” on the keypad. The program automatically allots

time for short breaks between blocks of trials; each participant remained seated during these

breaks but was given up to a 30 second break between blocks. The task required approximately

15 minutes to complete. Instructions for the task are included in Appendix C. Outcome variables

provided or calculated by the scoring protocol included reaction times and standard deviations

for each block of trials, probability of inhibition given a stop signal in each block, and stop signal

reaction time (SSRT). Of these variables, only the SSRT was included in analyses.

Tower of London-Revised. The Tower of London-Revised (TOL-R; Schnirman et al.,

1998) is a modified version of the original Tower of London (TOL) developed by Shallice

(1982). The TOL-R is composed of 30 items requiring four, five, or six moves using three

different colored balls (i.e., red, blue, and yellow) to achieve the specified goal-state. Each item

began with a standardized start-state for the three balls. The goal-state for each item was

displayed for the participant throughout the duration of the item attempt. Individuals were told in
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writing and orally how many moves were required to achieve that goal-state and were given a

single trial of 2 minutes in which to complete the item within the specified constraints. These

constraints included limits on the number of balls allowed per peg, one ball being moved at a

time, and the constraint that no ball may be in hand or otherwise off a peg unless it is the one

being relocated. Several of the items had two alternate solutions that required the same number

of total moves. Items were scored dichotomously as pass/fail such that scores ranged from 0 to

30. The total time to complete all items also was recorded. A trained undergraduate or graduate

research assistant administered the TOL-R to each participant. Participants and examiners were

seated at a right angle to one another at a testing table. All items were administered to each

participant in a standardized order of generally increasing difficulty. Instructions are included in

Appendix C.

Dot-Probe Attention Bias Task. The attention bias task used was a version created

specifically for children and adolescents. It was a probe detection task in which a single dot

replaces one of the two words displayed on 50% of the trials. Participants were instructed to read

the upper word when the pair appeared and to respond to the probes that sometimes appeared by

pressing the mouse key. There were 160 trials in total. Half of the probed trials and all of the

nonprobed trials included two neutral words matched for length and readability. Probes replaced

an equal number (i.e., 20) of the upper and lower words in the 40 probed neutral-neutral trials.

Forty of the probed trials included a neutral word and one of two types of threat words: social

(20 trials) or physical (20 trials) threat. Each of the threat word-neutral word pairs included

words matched for length and readability. Twenty of the threat-word trials displayed the threat

word in the upper and lower positions, respectively. On half of the threat-word trials the probe

replaced the threat word. Therefore, the four possible combinations of threat location and probe

location were equally represented: upper threat-upper probe, lower-threat-lower probe, upper-

threat-lower probe, and lower-threat-upper-probe. The threat words were selected to represent

equivalent degrees of threat for children and adolescents and have been used in several previous

studies.  

Before completing the detection task, each participant completed a reading task in which

he or she was asked to read aloud two words that appeared together on the screen. All words in

this task were neutral words. There were 30 word pairs presented for decreasing duration. Ten of

the pairs were presented for 1100 ms then five were presented for durations of 950 ms, 800 ms,
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650 ms, and 500 ms, in that order. The experimenter recorded the child’s performance (i.e.,

ability to read both words aloud) at each duration. The dot-probe task variant was then selected

that included word presentation at a duration that was closest to the shortest time at which the

participant made no more than one error in reading. The word duration choices for the detection

task were: 1250, 1100, 950, 800, 650, or 500 milliseconds. Both the reading and the dot-probe

tasks were presented using E-Prime software on the same computers used for the stop signal

task. Each task presented the word pairs in 12 -point New Courier font in the center of the

screen. Words and probes appeared in white on a black background. Outcome variables included

the by trial and average reaction time to probes in each of the four above-noted threat position

and probe position combinations, and the upper and lower threat bias scores for physical, social,

and all threat words, respectively. The experimenter also was recording reading errors on all

trials; however, no participant had a percentage of errors deemed to invalidate the measure.

Instructions for this task and the bias score calculation formula are shown in Appendix C.

Stanford-Binet Intelligence Scale -Fourth Edition-Vocabulary Subtest.  The Stanford-

Binet Intelligence Scale - Fourth Edition (S-B IV) Vocabulary subtest was administered to

control for general intellect and verbal ability. In the theoretical model of the S-B IV,

Vocabulary represents verbal reasoning, an aspect of crystallized intelligence that is highly

correlated with g, or general intelligence (Thorndike, Hagen, & Sattler, 1986). This subtest is

appropriate for participants ages two through adulthood and includes 46 total items for which the

examinee is asked to “tell what [the stimulus word] means.” Examinees were given limited

queries and each item was scored Pass or Fail as appropriate according to scoring criteria. Items

were administered beginning at the correct point for the participant’s chronological age and

testing proceeded until a basal and ceiling were achieved. Standardized scores were calculated

according to the normative tables in the S-B IV Manual such that the standardized mean was 50

and the standard deviation was 8.

Standardization of the S-B IV was based on the following five variables as ascertained in

the 1980 U.S. Census: Geographic region, community size, ethnic group, age, and gender. SES

also was considered in selecting the standardization sample, which included approximately 5,000

individuals ages 2 -23 years. Internal consistency of the Vocabulary subtest (i.e., KR-20) ranged

from .87 to .91 for individuals 11 to 17 years old. The correlation between Vocabulary and the

Composite score in the normative sample ranged from .81 to .84 for 11- to 17-year-olds
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(Thorndike et al., 1986). The validity of the S-B IV was assessed by comparing performance on

the measure to performance on other intelligence scales, including the Wechsler Intelligence

Scale for Children - Revised and the Kaufman Assessment Battery for Children.



41

RESULTS

Preliminary Analyses

Data Reduction

Prior to testing the three primary hypothesis described in the Introduction, the

data were prepared for analyses with the steps described in this section and in those

sections immediately below. At the end of this process, variables were ready to be used in

analyses that would first create latent variables, and then use these variables both to test

measurement models and then to evaluate structural models. As noted above, data were

collected from 456 participants. Based upon a cutoff that allowed for no more than three

missing values per scale, there were seven cases removed from the database. Missing

data for the remaining 449 participants were replaced with the median value for that item

found in the entire sample. To facilitate the principal components analyses and the

creation of latent variables, relevant items were summed to create the following

temperament variables. The PANAS and the AFARS each yielded scales for NA and PA

(hereinafter PANAS-NA, PANAS-PA, AFARS-NA, and AFARS-PA, respectively).

Following the earlier factor analytic work described above, the two 12-item subscales

from the EC Scale, Persistence/Low Distractibility and Impulsivity, were both split in

half, forming two six-item composites for each subscale. Items within each subscale were

randomly distributed into these composites. The MPQ yields 11 primary scales that fall

onto the three superfactors of Negative Emotionality (e.g., Stress Reaction, Alienation,

Aggression), Positive Emotionality (e.g., Well Being, Social Closeness, Social Potency,

Achievement), and Constraint (e.g., Control, Harm Avoidance, Traditionalism). Each of

these scales was constructed by summing the relevant items.

Scale development for the ACS followed recent EFA conducted by Vasey

(personal communication, November, 2002) on a similar sample of children and
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adolescents. Vasey reported that contrary to the earlier adult population findings from

Derryberry and Reed (2001) of a single factor, analyses with youth indicated that the measure

yielded two correlated but distinct factors. Vasey also indicated that one of these

factors, labeled Attentional Focusing, had much stronger relations with EC than the other,

Attentional Shifting scale. To derive similar factors with the current sample, the ACS data from

the 297 participants not to be included in CFA analyses were subjected to an EFA with

Maximum Likelihood and Direct Oblimin rotation. This analyses indicated support for a two-

factor model. Nineteen of the 20 ACS items loaded significantly onto only one factor, which

corresponded highly to the factors found by Vasey (i.e., Attentional Focusing in this sample

shared 8 of 11 items with the same scale derived by Vasey). Zero-order correlations indicated

that as in Vasey’s analyses, the 11-item Attentional Focusing scale had a stronger relation to

Persistence/Low Distractibility than did Attentional Shifting. To strengthen the theoretical

coherence of the EC latent variable, only Attentional Focusing was used in subsequent analyses.

Data reduction was also performed to create the symptomatology variables included in

the analyses. The variables included to represent depression were the total scores for the CDI and

the RADS and the Major Depression Disorder scale from the RCADS (RCADS-MDD).

Likewise, the variables included to represent anxiety were the Worry scale score from the

RCMAS-M, the PSWQ total score, and the composite anxiety score from the RCADS (RCADS-

ANX). Finally, the variables included to represent externalizing disorders were the total score for

the ABC, and the three subscales from the CASS-S, namely Hyperactivity, Cognitive Problems,

and Conduct Problems.

Data reduction for the behavioral variables proceeded as follows. For the TOL-R, the

total score was created by summing the score for each of the items. For the Stop Signal Task, the

outcome variable of interest was the SSRT, derived using the formula described above and

shown in Appendix C. Finally, for the Dot Probe task, the upper and lower bias scores were

calculated based on the formula shown in Appendix C. Several steps were involved in this

process. First, the raw reaction time scores for each participant on each trial were inspected to

detect out of range values that likely represented task performance errors (e.g., pressing the

mouse key before the stimuli were presented). For these analyses, out of range was defined as a

reaction time greater than 1500 milliseconds or lower than 100 milliseconds. Any participant for

whom all values within a probed task category were out of range, and therefore for whom no



43

median value for that category could be calculated, was dropped from further analyses. Three

subjects were eliminated for this reason. Next, the median values were calculated for each

remaining participant within each task category. Finally, the upper and lower bias scores were

calculated based on these median values. To create a more reliable variable, these two scores

were averaged to produce an overall bias score that was then used in further analyses.

Data Transformations

The data in the full sample of 446 participants were examined for significant departures

from normality. This assessment indicated that the majority of the variables were significantly

skewed (i.e., p < .001). This was expected, particularly for the symptom variables, given that this

was a community sample not selected for level of symptomatology and also given prior

investigations in this school environment that used similar variables. Those variables that were

positively skewed were initially subjected to square root transformation. Following Tabachnick

and Fidell (2001) a constant of one was added to those variables that had a minimum score of

zero before the square root was taken. For all variables except PANAS-NA, RADS, and ABC

this transformation was effective in rendering the skew nonsignificant. These three variables

were instead subjected to the natural log transformation, which successfully removed the

significant departure from normality. Those variables that were significantly negatively skewed

were first reflected and then subjected to the square root transformation. The reflection was

accomplished by subtracting the score from the highest achieved score plus one. This

transformation rendered all skewness for these variables nonsignificant. The reflection

statistically reversed the meaning of high scores on these variables; however, to increase the

interpretability of results, the sign of the correlation between these variable (and subsequent

latent variables formed from these variables) are reported as if the variable had not been

reflected. Similar scrutiny of the three behavioral variables indicated that only the SSRT was

significantly skewed. This variable was transformed with the natural log to render the skew

nonsignificant.

Subsequent to these transformations, all variables were inspected for significant

univariate outliers. To aid in this process, the variables were transformed to z scores.  Any z

score greater than an absolute value of 3.10 was recoded as positive or negative 3.09 to remove

significant outliers. All subsequent analyses, except for descriptive statistics, were conducted

using these transformed and z scored variables.
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Sample Construction

To complete each series of analyses with independent samples, the overall sample of 446

participants with complete data was subdivided into three approximately equal groups. First, as

noted above, the 147 participants for whom appropriate behavioral data were collected were

separated and withheld for later analyses. Second, the remaining 299 participants were semi-

randomly divided into two samples of 149 and 150 participants, respectively. Each of these

samples included approximately half of the male, and half of the female students from each of

the six represented grades. The sample including 149 participants was used for the principal

components analyses (PCA) described below whereas the sample including 150 participants was

used in the CFA analyses described below. These samples were recombined for the SEM

analyses.

Principal Components Analyses

Once all possible temperament and symptomatology variables were generated through the

processes described above, the next step in preparing the data for the primary hypothesis-testing

analyses was to develop each latent construct with appropriate observed variables. In the

designated subsample, PCA were used to reduce the number of measured variables included as

indicators of the latent variables. Means and standard deviations for the temperament and

symptomatology variables for the PCA subsample are included in Table 1 and Table 2,

respectively. For this and all subsequent samples, descriptive statistics are displayed for the raw,

nontransformed variables to facilitate comparison of means to those obtained in other samples.

Tables 3 and 4 depict the bivariate correlational analyses for the temperament and

symptomatology scales, respectively, in the PCA subsample. Results indicate significant

relations among many of the scales, particularly among those theoretically designed to measure

the same or related constructs. These results support the convergent validity of these scales while

indicating that there is only moderate discriminant validity for some measures. Included in Table

5 are the correlations for the relations between temperament and symptom variables in this

sample. Of particular note in this table is the disparity in external relations between the various

MPQ scales from the same superfactor (e.g., Well Being and Social Potency).

The correlation matrices for the PCA sample were used to help determine which

variables would be appropriate candidates for the creation of the four latent variables to represent
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Table 1
Descriptive Statistics and Mean Comparisons for Temperament Variables in PCA and

CFA Samples

PCA Sample CFA Sample Comparison

 Temperament Variables    Mean SD    Mean SD F p value

PANAS NA    18.83 5.92    19.60 6.16 1.21 0.27

PANAS PA    34.17 6.03    35.05 6.60 1.47 0.23

AFARS NA    21.71 4.75    21.95 4.96 0.18 0.68

AFARS PA      7.97 4.03      7.74 4.07 0.25 0.62

MPQ Well Being      8.98 2.87      9.03 2.88 0.02 0.89

MPQ Social Closeness      8.69 2.47      8.20 2.82 2.56 0.11

MPQ Achievement      7.03 2.24      7.15 2.64 0.20 0.66

MPQ Social Potency      6.86 2.41      6.67 2.49 0.43 0.51

MPQ Stress Reaction      4.94 3.21      4.99 3.14 0.02 0.88

MPQ Alienation      4.70 3.21      5.14 3.40 1.33 0.25

MPQ Aggression      5.37 3.32      4.97 3.25 1.08 0.30

MPQ Control      7.13 2.69      7.22 2.58 0.08 0.78

MPQ Harm Avoidance      6.95 2.69      7.18 2.81 0.54 0.46

MPQ Traditionalism      6.71 2.28      6.97 2.32 0.97 0.33

ECS Persistence 1    23.07 3.59    23.34 4.08 0.38 0.54

ECS Persistence 2    22.58 3.68    23.21 4.08 1.92 0.17

ECS Impulsivity 1    17.20 4.15    16.53 4.62 1.76 0.19

ECS Impulsivity 2    17.05 4.32    16.46 4.62 1.29 0.26

ACS Attentional Focusing    31.48 4.33    31.91 4.85 0.63 0.43

Note.  N = 149 for PCA sample, N = 150 for CFA sample. PCA = Principal Components
Analyses. CFA = Confirmatory Factor Analyses. PANAS = Positive and Negative Affect
Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA = Positive
Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control
Scale; ACS = Attentional Control Scale.
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Table 2
Descriptive Statistics and Mean Comparisons for Symptomatology Variables in PCA

and CFA Samples

PCA Sample CFA Sample Comparison

Symptom Variables Mean SD Mean SD F p value

RCADS Anxiety    22.09   13.62    23.60    14.92      0.83      0.36

RCMAS-M Worry      9.91     5.57    10.57      6.29      0.90      0.34

PSWQ Total    38.96   10.47    38.49    11.03      0.14      0.71

RCADS Depression      6.36     4.79      6.81      4.58      0.69      0.41

RADS Total    53.15   15.73    52.79    15.67      0.04      0.84

CDI Total      8.57     7.38      9.38      8.04      0.82      0.37

CASS-Conduct      3.26     3.34      3.08      3.33      0.21      0.65

CASS-Hyperactivity      5.05     4.05      5.22      4.04      0.13      0.72

CASS-Cognitive      4.47     3.56      4.59      3.39      0.09      0.76

ABC Total    76.91   19.17    77.37    20.17      0.04      0.84

Note. N = 149 for PCA sample, N = 150 for CFA sample. PCA = Principal Components
Analyses. CFA = Confirmatory Factor Analyses. RCADS = Revised Child Anxiety and
Depression Scale; CDI = Children’s Depression Inventory; RCMAS-M = Revised
Children’s Manifest Anxiety Scale-Modified; RADS = Reynolds Adolescent Depression
Scale; PSWQ = Penn State Worry Questionnaire; CASS-S = Conners-Wells Adolescent
Self-Report Scale-Short Form; ABC = Adolescent Behavior Checklist.
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Table 3
Bivariate Correlations between Transformed Temperament Variables in PCA Sample

Temperament Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. PANAS NA   ---

2. PANAS PA -.05   ---

3. AFARS NA -.38 -.10   ---

4. AFARS PA  .16  .42 -.08   ---

5. MPQ Well Being -.31  .36 -.31  .36   ---

6. MPQ Social Closeness -.29  .13 -.30  .17  .45   ---

7. MPQ Achievement -.24  .26 -.26  .12  .27  .09   ---

8. MPQ Social Potency  .00  .22 -.04  .19  .39  .26  .15   ---

9. MPQ Stress Reaction  .42 -.20  .45 -.06 -.18 -.33 -.08 -.09   ---

10. MPQ Alienation  .23 -.21  .33 -.20 -.25 -.45 -.12 -.15  .46   ---

11. MPQ Aggression  .08 -.20  .26 -.13 -.12 -.27 -.18  .10  .25  .30   ---

12. MPQ Control -.31  .13 -.31  .23  .19  .08  .37 -.08 -.25 -.28 -.35   ---

13. MPQ Harm Avoidance -.08  .03  .00  .16  .11  .15  .23  .06  .01  .00 -.13  .08   ---

14. MPQ Traditionalism -.28  .20 -.25  .12  .16  .09  .29  .01 -.07  .04 -.12  .23  .17   ---

15. ECS Persistence 1 -.44  .17 -.53  .20  .22  .23  .35 -.04 -.37 -.23 -.14  .36  .04  .34   ---

16. ECS Persistence 2 -.34  .25 -.45  .25  .27  .30  .30 -.03 -.28 -.30 -.34  .40  .16  .30  .72   ---

17. ECS Impulsivity 1  .27 -.24  .30 -.24 -.06 -.06 -.31  .07  .17  .23  .28 -.53 -.14 -.31 -.40 -.40   ---

18. ECS Impulsivity 2  .23 -.19  .25 -.27 -.09 -.06 -.31  .10  .20  .24  .29 -.62 -.11 -.25 -.38 -.37  .70   ---

19. ACS Attent. Focusing -.28  .12 -.45  .08  .15  .27  .09  .05 -.43 -.36 -.26  .30  .08  .05  .45  .43 -.30 -.28   ---

Note.  N = 149. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing. Correlations > .16 significant at p < .05.
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Table 4
Bivariate Correlations between Transformed Symptomatology Variables in PCA Sample

Symptom Variables 1 2 3 4 5 6 7 8 9 10

1. RCADS Anxiety ---

2. RCMAS-M Worry .83*** ---

3. PSWQ Total .68*** .63*** ---

4. RCADS Depression .66*** .64*** .51*** ---

5. RADS Total .63*** .68*** .60*** .79*** ---

6. CDI Total .48*** .49*** .55*** .70*** .76*** ---

7. CASS-Conduct .24** .30*** .31*** .39*** .50*** .48*** ---

8. CASS-Hyperactivity .51*** .48*** .47*** .49*** .49*** .47*** .51*** ---

9. CASS-Cognitive .58*** .55*** .52*** .61*** .56*** .55*** .49*** .64*** ---

10. ABC Total .51*** .57*** .49*** .63*** .68*** .64*** .70*** .71*** .75*** ---

Note. N = 149. RCADS = Revised Child Anxiety and Depression Scale; CDI = Children’s Depression Inventory; RCMAS-M =
Revised Children’s Manifest Anxiety Scale-Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ = Penn State Worry
Questionnaire; CASS-S = Conners-Wells Adolescent Self-Report Scale-Short Form; ABC = Adolescent Behavior Checklist.
**p < .01, ***p < .001.
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Table 5
Bivariate Correlations between Transformed Temperament and Symptomatology Variables in PCA Sample

RCADS
Anxiety

RCMAS
Worry

PSWQ
Total

RCADS
Dep.

RADS
Total

CDI

Total

CASS

Conduct

CASS

Hyp.

CASS

Cog.

ABC

Total

PANAS NA     .34***    .36***    .43***    .48***    .52***    .47***    .25**    .37***    .32***    .40***

PANAS PA   -.18*  -.18*  -.19*  -.32***  -.28**  -.32***  -.16*    .07  -.11  -.09

AFARS NA    .55***    .57***    .46***    .58***    .61***    .51***    .33***    .52***    .51***    .65***

AFARS PA   -.02  -.10  -.12  -.36***  -.35***  -.43***  -.23**  -.04  -.15  -.18*

MPQ Well Being   -.25**  -.24**  -.22**  -.43***  -.44***  -.45***  -.21**  -.10  -.32***  -.26**

MPQ Social Closeness   -.21**  -.21**  -.27**  -.31***  -.43***  -.36***  -.30***  -.27**  -.21**  -.33***

MPQ Achievement   -.13  -.13  -.18*  -.24**  -.20**  -.28**  -.28**  -.09  -.30***  -.25**

MPQ Social Potency   -.14  -.11  -.06  -.14  -.11  -.14    .06    .02  -.03    .03

MPQ Stress Reaction    .56***    .59***    .68***    .45***    .55***    .47***    .35***    .40***    .40***    .51***

MPQ Alienation    .39***    .41***    .36***    .49***    .58***    .50***    .35***    .39***    .43***    .50***

MPQ Aggression    .14    .23**    .20*    .17*    .28**    .27**    .48***    .29***    .26**    .41***

MPQ Control   -.08  -.14  -.15  -.33***  -.33***  -.40***  -.47***  -.37***  -.37***  -.57***

MPQ Harm Avoidance    .10    .07  -.01  -.04  -.12  -.23**  -.31***  -.12  -.16  -.15

MPQ Traditionalism   -.02  -.04  -.03  -.17*  -.18*  -.29***  -.27**  -.06  -.12  -.21**

ECS Persistence 1   -.36***  -.34***  -.38***  -.50***  -.50***  -.52***  -.33***  -.43***  -.54***  -.57***

ECS Persistence 2   -.31***  -.31***  -.36***  -.49***  -.51***  -.51***  -.39***  -.40***  -.48***  -.55***

ECS Impulsivity 1    .01    .08    .12    .25**    .26**    .37***    .46***    .34***    .18*    .43***

ECS Impulsivity 2   -.09  -.02    .12    .19*    .18*    .35***    .46***    .33***    .27**    .44***

ACS Attent. Focusing   -.44***  -.40***  -.37***  -.45***  -.41***  -.32***  -.41***  -.54***  -.55***  -.53***

Note. N = 149. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing. RCADS = Revised Child Anxiety and Depression Scale; CDI = Children’s
Depression Inventory; RCMAS-M = Revised Children’s Manifest Anxiety Scale-Modified; RADS = Reynolds Adolescent Depression
Scale; PSWQ = Penn State Worry Questionnaire; CASS-S = Conners-Wells Adolescent Self-Report Scale-Short Form; Hyp. =
Hyperactivity; Cog. = Cognitive Problems; ABC = Adolescent Behavior Checklist. *p < .05,**p < .01, ***p < .001.
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NA, PA, EC, and IMP (see Table 3). Given prior research that used the PANAS NA and PA

scales and the EC and IMP scales from the ECS (e.g., Lonigan & Phillips, 2003; Lonigan,

Phillips et al., 1999a, 1999b; 2002; Phillips & Lonigan, 2001a), these variables were considered

as the core variables for each of these constructs. Candidate variables from the other instruments

were assessed to determine whether they correlated significantly (e.g., r > .30) with the

appropriate core variable.

Based upon these analyses, it was determined that in addition to PANAS-NA, both the

AFARS-NA and MPQ Stress Reaction (MPQ-SR) would be candidates for NA. AFARS-PA and

MPQ Well Being (MPQ-WB) were significantly correlated with PANAS-PA and appropriate for

further consideration. Likewise, the Attentional Focusing variable from the ACS (ACS-AF) was

significantly correlated with both ECS Persistence variables (PST1, PST2), and MPQ Control

(MPQ-CL) was significantly correlated with both ECS Impulsivity variables (IMP1, IMP2) and

therefore all were included in subsequent analyses. The additional MPQ variables were not

sufficiently correlated with the core construct variables and were excluded from all further

analyses (see Table 3).

Similar evaluation of the intercorrelations between the 10 symptom variables within this

sample indicated that all variables hypothesized to measure the constructs of depression, anxiety,

and externalizing problems, respectively, were significantly and highly correlated within the

three groupings (e.g., all rs for depression and anxiety, respectively, > .65, see Table 4). As a

result, all ten variables were retained for further evaluation with the following analyses.

As noted above, the goal of the PCA was to determine which of the 12 remaining

temperament variables and the 10 symptom variables were appropriate for inclusion on the latent

variables. All PCA reported were conducted using Direct Oblimin rotation. The 12 temperament

variables (i.e., PANAS-NA, PANAS-PA, AFARS-NA, AFARS-PA, PST1, PST2, IMP1, IMP2,

ACS-AF, MPQ-SR, MPQ-WB, MPQ-CL) were submitted to a PCA that retained all factors with

an eigenvalue greater than one. This analysis produced a three-factor solution, in which there

were separate PA and IMP factors and a combined NA/EC factor. As NA and EC are

theoretically and empirically distinct constructs, the variables were next submitted to a PCA with

oblique rotation that forced a four-factor solution. This analysis indicated that all variables

except for MPQ-SR, MPQ-WB, and AFARS-NA loaded significantly and quite highly (i.e., >

.70) on the factor to which they were expected to adhere. MPQ-WB loaded significantly on both



51

the PA and the NA factors, whereas MPQ-SR loaded significantly on both NA and EC. AFARS-

NA loaded significantly on EC, but had a loading less than .30 on the NA factor it was

hypothesized to represent. To achieve factors from only those variables that accurately and

exclusively represented the constructs of interest while still insuring that multiple instruments

contributed to each latent variable, both MPQ-WB and AFARS-NA were excluded from the

PCA. The four-factor solution with the remaining 10 variables indicated that it accounted for

72.5% of the variance in the data, that all variables loaded significantly on the appropriate factor,

and that no variables had crossloads greater than .40. Only one variable, ACS-PF, had a

crossload greater than .20. Therefore, these 10 temperament variables were retained for further

consideration in CFA and SEM analyses. The factor loadings, eigen values, and percent variance

for the four-factor PCA solutions with 12 and then 10 temperament variables are depicted in

Tables D1 and D2 in Appendix D.

The 10 symptom variables were subjected to a PCA with oblique rotation that extracted

all factors with eigenvalues greater than one. This analysis yielded a solution with two factors.

However, in this solution, 3 of the 10 scales had crossloadings greater than .30. In addition, this

solution did not produce the three separate theoretical factors needed for the subsequent analyses.

Restricting the analyses to a three-factor solution yielded a much more parsimonious model in

which each scale loaded higher than .60 on its hypothesized factor and in which only one scale

had a crossloading greater than .30. This three-factor solution corresponding to the three types of

symptoms (i.e., depression, anxiety, externalizing) accounted for 80.3 % of the variance in the

scales. The factor loadings, eigen values, and percent variance for the three-factor PCA solution

for the 10 symptomatology variables is shown in Table D3 of Appendix D.

Confirmatory Factor Analyses

CFA Sample

The PCA on the first subsample supported the creation of four temperament and three

symptomatology latent variables. CFA were then used in a new subsample to replicate and

confirm this measurement model and to specifically test the a priori hypotheses that there would

be significant relations between all but two of the temperament factors (i.e., NA and PA) and

between all three of the symptomatology factors. Tables 1 and 2 show the descriptive statistics

for the temperament and symptomatology variables in the CFA subsample, as well as F test

statistics comparing the means for these variables with their means in the PCA sample. As is
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clearly shown in these two tables, none of the means were significantly different across the two

samples, indicating substantial similarity between the two random subsamples of participants.

Table 6 shows the correlations for the temperament variables used in the CFA sample, and Table

7 shows the correlations for the symptomatology variables for this sample. Further, Table 8

depicts the correlations between each of the relevant temperament variables and the 10

symptomatology variables in this sample. Similar to the results found in the PCA sample there

were moderate to high correlations among variables representing the same construct, and small

to moderate correlations among most variables representing different constructs, indicating

convergent validity and partial discriminant validity. The correlations shown in Table 8 also

show some specificity of the relation between PA and depression symptoms and between

impulsivity and externalizing symptoms, whereas NA and EC were significantly and essentially

equally related to all symptom types.

The adequacy of models to explain the pattern of responses on the selected temperament

and symptom variables was evaluated using confirmatory factor analyses in EQS using raw data

(Bentler, 1995). All CFA were conducted on the sample of 150 participants whose derivation

was described above. According to convention, the variances of all latent variables were fixed to

one in these analyses. Analyses were conducted using maximum likelihood estimation. The

normal theory chi square was used for estimation of model fit. A chi square statistic that is

nonsignificant indicates good model fit; however, in large samples the chi square can be

susceptible to trivial differences between the sample and estimated population matrices whereas

in smaller samples probability values are often inaccurate because of problems with the

distribution of chi-square (Bentler & Yuan, 1999). To include comparative as well as an absolute

marker of model fit, other indices also were used, including the Confirmatory Fit Index (CFI),

the parsimony-adjusted Tucker Lewis Index (TLI) and the Root Mean Square Error of

Estimation (RMSEA).  Both the CFI and the TLI range from 0 to 1.0. According to conventional

rules of thumb, indices above .90 or .95 are indicative of good fit (Bentler, 1988). Similarly,

RMSEA greater than .10 indicate poor fit (Brown and Cudeck, 1993). Some models produced

large chi squares relative to the degrees of freedom and significant probability values, indicating

that they did not provide exceptionally good fit to the data. In those instances, however, the

preponderance of evidence from the other fit indices suggested that, overall, these models

provided adequate to good fit to the data.
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The first analyses were conducted on the model of temperament that included the

previously established temperament variables of Negative Affectivity, Positive Affectivity, and

Effortful Control, as well as the fourth construct of Impulsivity. Consistent with the results of the

PCAs, which determined which variables would be appropriate as representatives of these

constructs, a four-factor oblique model was tested first. This analysis indicated that the four-

factor model provided an adequate fit to the data. As shown in Table 9, the model CFI = .96.

Other fit indices shown in Table 9 also supported the four-factor model. Consistent with the a

priori hypothesis regarding the relations among these factors, PA and NA were uncorrelated (i.e.,

r = -.05) whereas there were moderate to high correlations between the other pairings (e.g., rNA-

EC = -.71, rNA-IMP = .26, rPA-EC = .32, rPA-IMP = -.54, rEC-IMP = -.59, all ps < .01). To further

demonstrate that the theoretically supported four-factor model provided the best fit to the data, a

three-factor model combining the most highly correlated two latent variables, NA and EC, was

also tested. As these two models were nested, a chi square difference test was used to compare

the adequacy of the models in describing the data. The chi square difference test calculates the

change in chi square magnitude between the two models and this difference is evaluated for

significance using a degrees of freedom reflecting the change in degrees of freedom between the

two models. This test indicated that the four-factor model provided a significantly better fit to the

data than did the three-factor model, χ2difference (3, N = 150) = 13.33, p < .01. Moreover, the

numerous fit indices assessed also decreased for the three-factor model relative to the four-factor

model (see Table 9).

Initially, the four-factor model discussed above was used as the base measurement model

for the remainder of the analyses directed at testing a priori structural hypotheses, including

multisample CFA analyses comparing the fit of the model within the CFA and Behavioral

samples, and SEM analyses investigating the relations between temperament and symptom

variables and temperament and behavioral variables. However, results emerged indicating that

despite its good fit to the data in CFA, there were problems with fitting this four-factor model to

the data in SEM. That is, there were a number of SEM models with constraints added that failed

to converge appropriately and produced out of range values for some regression paths. Close

inspection of these problematic models indicated that they most often involved constraints on the

relation between the Impulsivity factor and other variables in the model. This finding led to the

decision to reduce the measurement model to its core temperament variables of NA, PA and EC,
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Table 6

Bivariate Correlations between Transformed Temperament Variables in CFA Sample

Temperament Variables 1 2 3 4 5 6 7 8 9 10

1. PANAS NA ---

2. MPQ Stress Reaction   .38*** ---

3. PANAS PA   .01  -.07 ---

4. AFARS PA  -.05   .02   .60*** ---

5. ACS Attent. Focusing  -.30***  -.41***   .28**   .12 ---

6. ECS Persistence 1  -.41***  -.32***   .23**   .13   .51*** ---

7. ECS Persistence 2  -.38***  -.31***   .23***   .22**   .50***   .71*** ---

8. ECS Impulsivity 1   .21**   .08  -.36***  -.38***  -.21*  -.49***  -.49*** ---

9. ECS Impulsivity 2   .17*   .02  -.37***  -.40***  -.18*  -.38***  -.43***   .79*** ---

10. MPQ Control  -.18*  -.18*   .08   .17*   .23**   .39***   .38***  -.49***  -.52*** ---

Note.  N = 150. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing.
*p < .05, **p < .01, ***p < .001.
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Table 7

Bivariate Correlations between Transformed Symptomatology Variables in CFA Sample

Symptom Variables 1 2 3 4 5 6 7 8 9 10

1. RCADS Anxiety ---

2. RCMAS-M Worry .80*** ---

3. PSWQ Total .69*** .74*** ---

4. RCADS Depression .65*** .59*** .45*** ---

5. RADS Total .66*** .73*** .60*** .75*** ---

6. CDI Total .59*** .60*** .51*** .72*** .81*** ---

7. CASS-Conduct .23** .28*** .18* .46*** .51*** .49*** ---

8. CASS-Hyperactivity .40*** .43*** .33*** .47*** .48*** .42*** .44*** ---

9. CASS-Cognitive .47*** .55*** .47*** .56*** .66*** .55*** .43*** .59*** ---

10. ABC Total .43*** .53*** .40*** .56*** .68*** .66*** .67*** .62*** .71*** ---

Note. N = 150. RCADS = Revised Child Anxiety and Depression Scale; CDI = Children’s Depression Inventory; RCMAS-M =
Revised Children’s Manifest Anxiety Scale -Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ = Penn State Worry
Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale-Short Form; ABC = Adolescent Behavior Checklist.
*p < .05, **p < .01, ***p < .001.
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Table 8

Bivariate Correlations between Transformed Temperament and Symptomatology Variables in CFA Sample

RCADS
Anxiety

RCMAS
Worry

PSWQ
Total

RCADS
Dep.

RADS
Total

CDI
Total

CASS
Conduct

CASS
Hyp.

CASS
Cog.

ABC
Total

PANAS NA   .46***   .51***   .40***   .48***   .53***   .53***   .36***   .34***   .34***   .45***

MPQ Stress Reaction   .57***   .59***   .62***   .52***   .56***   .52***   .24**   .32***   .41***   .51***

PANAS PA   .02  -.09  -.03  -.15  -.25**  -.23**  -.11   .09  -.23**  -.10

AFARS PA   .08  -.02  -.02  -.12  -.24**  -.22**  -.27**  -.04  -.18*  -.10

ACS Attent. Focusing  -.46***  -.47***  -.40***  -.49***  -.48***  -.49***  -.21*  -.38***  -.64***  -.50***

ECS Persistence 1  -.42***  -.48***  -.35***  -.46***  -.51***  -.55***  -.41***  -.45***  -.56***  -.67***

ECS Persistence 2  -.33***  -.41***  -.36***  -.42***  -.48***  -.51***  -.44***  -.43***  -.54***  -.62***

ECS Impulsivity 1  -.05   .08   .04   .22**   .27**   .37***   .50***   .28**   .36***   .47***

ECS Impulsivity 2  -.09  -.02  -.01   .18*   .21*   .34***   .42***   .20*   .25**   .36***

MPQ Control  -.03  -.06  -.06  -.24**  -.24**  -.30***  -.48***  -.26**  -.33***  -.50***

Note. N = 150. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA = --
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing. RCADS = Revised Child Anxiety and Depression Scale; CDI = Children’s
Depression Inventory; RCMAS-M = Revised Children’s Manifest Anxiety Scale-Modified; RADS = Reynolds Adolescent Depression
Scale; PSWQ = Penn State Worry Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale-Short Form; Hyp. =
Hyperactivity; Cog. = Cognitive Problems; ABC = Adolescent Behavior Checklist.
*p < .05, **p < .01, ***p < .001.
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Table 9

Fit Indices for Confirmatory Factor Analyses Models

Model CFI TLI RMSEA χ
2 df χ

2 diff.1

1. 4-factor oblique
temperament model:
NA, PA, EC, IMP

.96 .93 .08 53.51** 29 ---

2. 3-factor oblique
temperament model:
NA/EC, PA, IMP

.94 .91 .09 66.84*** 32 (2 vs. 1) 13.30,
df = 3, p < .01

3. 3-factor oblique
temperament model:
NA, PA, EC

.97 .95 .07 19.30 11 ---

4. 2-factor oblique
temperament model:
NA/EC, PA

.94 .90 .06 30.92** 13 (4 vs. 3) 11.63,
df = 2, p < .01

5. 3-factor oblique
symptom model:
ANX, DEP, EXT

.96 .95 .10 74.63*** 32 ---

Note. N = 150. CFI = Confirmatory Fit Index; TLI = Tucker Lewis Index; RMSEA = Root Mean

Square Error of Approximation; χ2  = Chi- square; χ2 diff. = Chi-square difference test.
1Numbers in parentheses indicate which models are being compared.
**p < .01, ***p < .001.

rather than also including Impulsivity, which may in fact be a variable functioning at a different

level of analyses (e.g., Impulsivity may be created by a combination of PA and EC, may

represent extreme PA, or may be a purely behavioral construct, rather than a temperament

construct like the others).

Before proceeding to SEM analyses with this reduced model, CFA were conducted to

determine the fit of a three-factor model without the three observed variables designated to

represent Impulsivity. These analyses again addressed the initial hypotheses regarding relations

between temperament factors. It was anticipated that support for these hypotheses still would be

found within the modified model such that NA and PA would remain uncorrelated whereas both
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NA and PA would be significantly related to EC. Results indicated that this three-factor

model with oblique rotation provided an excellent fit to the data. The chi-square was

nonsignificant (e.g., p = .06), and the CFI was .97 (see Table 9). In this model, PA and

NA continued to be uncorrelated (i.e., r = -.04) whereas there were significant

correlations between the other pairs of latent variables  (i.e., rPA-EC = .32 and rNA-EC = -

.71). As was done with the original model, a nested model that combined the NA and EC

variables was created to test whether this model provided a better fit for the data. Results

indicated that the three-factor model was a better fit to the data than the two-factor model,

χ
2difference (2, N = 150) = 11.63, p < .01, and that the chi square of the two-factor model

was significant (see Table 9). Therefore, this three-factor model of NA, PA, and EC was

utilized as the measurement model in all the SEM and multisample analyses to be

described below. Figure 1 depicts the standardized factor loadings and the factor

correlations for this model.

Additional CFA were conducted within this sample to ascertain the fit of the

predicted three-factor model (i.e., Anxiety, Depression, Externalizing) to the data for

symptom variables. The expectation was that all three latent factors would be

significantly and substantially related. As depicted in Table 9, the preponderance of fit

indices suggested that the three-factor model fit the data adequately well (i.e., CFI = .96).

Consistent with predictions, the correlations between all three latent variables were large

and highly significant (i.e., ranxiety-depression = .81, ranxiety-externalizing = .61, rdepression-externaliing =

.80, all ps < .001). Figure 2 shows the standardized factor loadings and the factor

intercorrelations for this model in the CFA sample.

Multisample Analyses

The goal of the multisample analyses was to further test the hypotheses pertaining

to interrelations between temperament and symptomatology factors, respectively. That is,

these analyses were designed to determine whether these hypotheses were equally well

supported in both samples, or whether there was a meaningful difference in the relations

between latent variables across samples. All multisample analyses were conducted on the

CFA sample and on the sample of 147 participants who also received the executive

functioning assessments (hereinafter denoted as the Behavioral sample). Descriptive

statistics for the Behavioral sample are shown in the left sides of Tables 10 and 11 for
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temperament and symptomatology variables, respectively. Correlations for the

temperament variables in the Behavioral sample are shown in Table 12; correlations for

the symptomatology variables are shown in Table 13. Likewise, correlations between

these two sets of variables are included in Table 14. Results of the correlations essentially

replicate those seen in the two previous samples, such that there are significant

correlations between variables measuring the same construct as well as some frequently

smaller but still significant correlations between variables representing different

constructs.

To demonstrate the replicability of the CFA models tested on the initial sample,

both the temperament model and the symptomatology model were tested simultaneously

on the CFA sample and on the Behavioral sample1. The purpose of these analyses was to

determine whether aspects of the data varied between the two samples, particularly, as

noted, with regard to the relations between factors. The multisample models were first

run with no constraints and then constraints were added sequentially and cumulatively to

test whether requiring that the model produce the same factor correlations, factor

loadings, and error variances produced a significant decrement in model fit. For the

temperament model, as depicted in Table 15, the constraint on factor correlations yielded

a nonsignificant change in the chi- square, χ2 difference (3, N = 297) = 0.73, p > .05.

Adding the constraint on factor loadings also led to a nonsignificant change in model fit

as compared to the model with the first constraint, (8, N = 297) = 5.36, p > .05. Likewise,

the further addition of constraints on error variances produced a nonsignificant change,

(6, N = 297) = 4.47, p > .05. In sum, none of the constraints produced a significant

change in model chi-square, indicating that the model fit the data equally well in both

samples even when constrained in all three of these areas simultaneously. With specific

regard to the a priori hypotheses, relations between the three temperament factors were

equivalent across the samples.

------------------------------------------------------------------------------------------------------------

1. To allow for convergence, the multisample CFA analyses for the temperament
variables was conducted with the error term for PANAS-PA set to a start value of .001
within the Behavioral sample only. No differences in results for these analyses were
found when this start value was not fixed.
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Figure 1. Three-Factor Structure of Temperament

 NA = Negative Affect; PA = Positive Affect; EC = Effortful Control; ECS = Effortful
Control Scale; MPQ-SR = Multidimensional Personality Questionnaire-Stress Reaction;
AFARS = Affect and Arousal Scale; ACS-AF = Attentional Control Scale-Attentional
Focusing. Dotted Lines indicate nonsignificant pathways.
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Figure 2. Three-Factor Structure of Symptom Measures

Ext. = Externalizing; RCADS = Revised Child Anxiety and Depression Scale; CDI =
Children’s Depression Inventory; RCMAS = Revised Children’s Manifest Anxiety Scale
-Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ = Penn State Worry
Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale-Short Form; ABC
= Adolescent Behavior Checklist.
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For the symptom model, as also depicted in Table 15, there were some differences

found between the two samples. Adding in constraints on the factor correlations did not

lead to a significant change in model fit, χ2 difference (3, N = 297) = 4.40, p > .05.

However, adding constraints on the factor loadings, χ2 difference (10, N = 297) = 18.76, p

< .05, and then constraints on error variances, χ2 difference (10, N = 297) = 27.12, p <

.01, generated significant changes in model fit. These results suggest that there may be

some variation in how observed variables are relating to their respective factors across

the two samples. Overall, the model fit reasonably well in both samples, as can be seen

by the multiple fit indices shown in Table 15. Moreover, there was equivalent support for

the expected relations between the three latent variables in both samples.

Table 10

Descriptive Statistics and Mean Comparisons for Temperament Variables in Behavioral

and SEM Samples

Beh. Sample SEM Sample Comparison

Temperament Variables Mean SD Mean SD F p value

PANAS NA    18.58     5.93    19.22     6.05     1.11     0.29

MPQ Stress Reaction     4.57     3.13     4.97     3.17     1.55     0.21

PANAS PA    34.97     7.08    34.61     6.32     0.28     0.59

AFARS PA     7.69     3.87     7.86     4.05     0.18     0.67

ACS Attentional Focusing    31.94     4.62    31.70     4.59     0.28     0.60

ECS Persistence 1    23.50     4.08    23.20     3.84     0.55     0.46

ECS Persistence 2    23.44     3.93    22.90     3.89     1.88     0.17

ECS Impulsivity 1    16.22     3.86    16.86     4.40     2.24     0.13

ECS Impulsivity 2    16.37     4.14    16.75     4.47     0.77     0.38

MPQ Control     7.40     2.55     7.18     2.63     0.73     0.39

Note. N = 147 for Behavioral Sample, N = 299 for SEM sample. Beh. = Behavioral; SEM
= Structural equation modeling; PANAS = Positive and Negative Affect Schedule;
AFARS = Affect and Arousal Scale; NA= Negative Affect; PA = Positive Affect; MPQ =
Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS =
Attentional Control Scale.
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Table 11

Descriptive Statistics and Mean Comparisons for Symptomatology Variables in Behavioral and

SEM Samples

Beh. Sample SEM Sample Comparison

Mean SD Mean SD F p value

RCADS Anxiety    22.26    13.67    22.85    14.28     0.17     0.68

RCMAS-M Worry    10.24     6.15    10.24     5.95     0.00     0.99

PSWQ Total    38.68    10.23    38.73    10.74     0.00     0.97

RCADS Depression     6.03     4.46     6.58     4.69     1.43     0.23

RADS Total    51.11    13.52    52.97    15.67     1.52     0.22

CDI Total     7.82     6.21     8.98     7.72     2.49     0.12

CASS-Conduct     2.82     3.28     3.17     3.33     1.10     0.29

CASS-Hyperactivity     4.84     4.31     5.14     4.04     0.50     0.48

CASS-Cognitive     4.40     3.81     4.53     3.47     0.13     0.72

ABC Total    74.83    20.15    77.14    19.65     1.34     0.25

Note. N = 147 for Behavioral Sample, N = 299 for SEM sample. SEM = Structural Equation
Modeling; Beh. = Behavioral; RCADS = Revised Child Anxiety and Depression Scale; CDI =
Children’s Depression Inventory; RCMAS-M = Revised Children’s Manifest Anxiety Scale -
Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ = Penn State Worry
Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale -Short Form; ABC =
Adolescent Behavior Checklist.
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Table 12

Bivariate Correlations between Transformed Temperament Variables in Behavioral Sample

Temperament Variables 1 2 3 4 5 6 7 8 9 10

1. PANAS NA ---

2. MPQ Stress Reaction   .36*** ---

3. PANAS PA   .02  -.06 ---

4. AFARS PA  -.07  -.08   .56*** ---

5. ACS Attent. Focusing  -.29***  -.27**   .19*   .06 ---

6. ECS Persistence 1  -.36***  -.29***   .24**   .14   .59*** ---

7. ECS Persistence 2  -.29***  -.26**   .31***   .17*   .53***   .75*** ---

8. ECS Impulsivity 1   .18*  -.04  -.40***  -.30***  -.25**  -.31***  -.36*** ---

9. ECS Impulsivity 2   .13   .07  -.45***  -.31***  -.45***  -.50***  -.41***   .64*** ---

10. MPQ Control  -.20*  -.19*   .11   .05   .39***   .28**   .31***  -.49***  -.44*** ---

Note.  N = 147. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing.
*p < .05, **p < .01, ***p < .001.
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Table 13

Bivariate Correlations between Transformed Symptomatology and Executive Functioning Variables in Behavioral Sample

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. RCADS Anxiety ---

2. RCMAS-M Worry  .77*** ---

3. PSWQ Total  .66***  .66*** ---

4. RCADS Dep.  .56***  .57***  .44*** ---

5. RADS Total  .54***  .60***  .53***  .69*** ---

6. CDI Total  .57***  .55***  .50***  .73***  .71*** ---

7. CASS-Conduct  .31***  .35***  .16*  .45***  .45***  .44*** ---

8. CASS-Hyp.  .50***  .44***  .33***  .53***  .46***  .43***  .60*** ---

9. CASS-Cognitive  .53***  .53***  .45***  .60***  .50***  .55***  .60***  .74*** ---

10. ABC Total  .58***  .56***  .40***  .62***  .59***  .59***  .73***  .78***  .81*** ---

11. TOL Total -.13 -.03 -.07 -.01  .00 -.07 -.09  .00 -.12 -.06 ---

12. SSRT  .15+  .09  .11  .02  .04  .09  .05  .04  .09  .09 -.29*** ---

13. Bias Ave.  .11 -.01  .12  .04  .12  .10  .02  .09  .07  .02 -.13  .19* ---

14. S-B Vocab. -.17* -.11 -.18*  .15+  .05 -.05 -.05  .00 -.10 -.06  .23** -.11 -.11 ---

Note. N = 147. RCADS Dep. = Revised Child Anxiety and Depression Scale; CDI = Children’s Depression Inventory; RCMAS-M =
Revised Children’s Manifest Anxiety Scale -Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ = Penn State Worry
Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale-Short Form; Hyp. = Hyperactivity, Cog. = Cognitive Problems;
ABC = Adolescent Behavior Checklist; S-B Vocab. = Vocabulary Subtest from Stanford -Binet Intelligence Scale-Fourth Edition.
*p < .05, +p < .10, **p < .01, ***p < .001.
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Table 14

Bivariate Correlations between Transformed Temperament and Symptomatology and Executive Functioning Variables

in Behavioral Sample

RCAD
Anx.

Worry PSWQ
Total

RCAD
Dep.

RADS
Total

CDI
Total

CASS
Con..

CASS
Hyp.

CASS
Cog..

ABC
Total

TOL
Total

SSRT Bias
Ave.

S-B
Vocab.

PANAS NA   .44***   .39***   .28**   .41***   .39***   .40***   .28**   .31***   .32***   .42***   .09  -.08   .05  -.12

MPQ Stress  Reaction   .63***   .57***   .61***   .47***   .52***   .54***   .30***   .39***   .44***   .46***  -.12   .10   .12  -.13

PANAS PA  -.07  -.15  -.12  -.30***  -.33***  -.33***  -.14  -.11  -.16+  -.18*  -.05  -.08  -.07  -.18*

AFARS PA   .03  -.12  -.02  -.33***  -.39***  -.26**  -.17*  -.11  -.12  -.16+  -.15+   .05   .04  -.17*

ACS Attent.  Focusing  -.46***  -.34***  -.32***  -.36***  -.24**  -.36***  -.32***  -.48***  -.59***  -.58***   .04  -.08  -.07   .09

ECS Persistence 1  -.43***  -.40***  -.27**  -.46***  -.37***  -.50***  -.35***  -.43***  -.60***  -.59***   .09  -.16+  -.07   .10

ECS Persistence 2  -.34***  -.35***  -.24**  -.39***  -.32***  -.39***  -.42***  -.42***  -.58***  -.56***   .05  -.10  -.11   .17*

ECS Impulsivity 1   .04   .00  -.13   .22**   .16*   .20*   .49***   .35***   .31***   .42***   .10  -.06  -.03  -.01

ECS Impulsivity 2   .14   .08   .03   .25**   .15+   .27**   .40***   .32***   .40***   .41***  -.06   .06   .00  -.07

MPQ Control   .18  -.11  -.04  -.26*  -.18*  -.24**  -.54***  -.48***  -.44***  -.53***   .10  -.03  -.01   .09

Note. N = 149. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale; Attent. = Attentional; RCAD = Revised Child Anxiety and Depression Scale; CDI = Children’s Depression Inventory; Worry =
Worry Scale from Revised Children’s Manifest Anxiety Scale-Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ =
Penn State Worry Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale -Short Form; Con. = Conduct; Hyp. =
Hyperactivity; Cog. = Cognitive Problems; ABC = Adolescent Behavior Checklist. TOL = Tower of London; SSRT = Stop Signal
Reaction Time; Bias Ave. = Attention Bias Average Bias Score. S-B Vocab. = Vocabulary Subtest from Stanford -Binet Intelligence
Scale-Fourth Edition.
*p < .05, +p < .10, **p < .01, ***p < .001.
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Table 15
Fit Indices for Multisample Confirmatory Factor Analyses in CFA and Behavioral samples

Model CFI TLI RMSEA χ
2 df χ

2  diff.1

Temperament Models

1. 3-factor model: no
constraints

.99 .99 .02 26.84 23 ---

2. 3-factor model: factor
correlation constraints

1.00 1.00 .02 27.57 26  (2 vs. 1), 0.57,
df = 3, p > .05

3. 3-factor model: factor
correlation + factor
loading constraints

1.00 1.00 .00 32.93 34  (3 vs. 2), 5.36,
df = 8, p > .05

4. 3-factor model: factor
correlation + factor
loading + error variance
constraints

1.00 1.00 .00 37.40 40  (4 vs. 3), 4.47,
df = 6, p > .05

Symptom Models

5. 3-factor model: no
constraints

.97 .96 .06 129.52*** 64 ---

6. 3-factor model: factor
correlation constraints

.97 .96 .06 133.93*** 67 (6 vs. 5). 4.40,
df = 3, p > .05

7. 3-factor model: factor
correlation + factor
loading constraints

.97 .96 .06 152.69*** 77  (7 vs. 6), 18.76,
df = 10, p < .05

8. 3-factor model: factor
correlation + factor
loading + error variance
constraints

.96 .96 .06 179.80*** 87  (8 vs. 7), 27.12,
df = 10,
p < .005

Note. N = 150 for CFA Sample, N = 147 for Behavioral Sample. CFI = Confirmatory Fit Index;

TLI = Tucker Lewis Index; RMSEA = Root Mean Square Error of Approximation; χ2 diff. =
Chi-square difference test. 1Numbers in parentheses indicate which models are being compared.
***p < .001.
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Structural Equation Models: Temperament and Symptom Variables

The next section of analyses used the measurement models built and evaluated with CFA

in SEM designed to directly test several of the other a priori hypotheses that focused on relations

between temperament and symptom variables. These analyses tested these hypotheses within the

novel context of having multiple instruments to measure each construct. Specifically, guided by

the tripartite model, it was predicted that NA would be significantly related to all three types of

symptom, whereas PA would be predominantly related to symptoms of depression. Consistent

with previous research with the EC Scale, EC was predicted to have significant relations with all

three symptom types as well. As noted previously, the samples used for the PCA and CFA

analyses were recombined to conduct the initial SEM analyses. Descriptive statistics for the

temperament variables in this sample are shown in Table 10, whereas descriptive statistics for

the symptomatology variables are shown in Table 11. Also included in these two tables are F

statistics comparing the means of these variables in the Behavioral and SEM samples. These

results indicated that there were no significant differences in the mean values for any of the

variables between these two samples. Correlations among the temperament and symptom

variables in the SEM sample are included in Tables 16 and 17, respectively. Correlations

between the two sets of variables are included in Table 18. As in the other samples the

correlations indicate significant relations between variables designated to measure the same

constructs. Similar to the other samples, the correlations also indicate that there were some

significant relations between some variables representing different constructs, which was

supported by the relations between factors found in the CFAs.

The SEM analyses investigated the relations between the three temperament factors and

the three symptom factors by simultaneously regressing the three symptom factors on NA, PA,

and EC. To allow for the identification of the SEM model, one variable loading for each of the

three dependent symptom variables was fixed to the nonstandardized loading found in the CFA

for the three-factor symptom model. The CDI Total, RCMAS-M Worry, and ABC Total were

selected as the variables whose loadings were fixed.

Results for the SEM regression analyses are depicted in Figures 3 through 5, with each

figure showing the separate results for each symptom type, although as noted these analyses
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Table 16

Bivariate Correlations between Transformed Temperament Variables in SEM Sample

Temperament Variables 1 2 3 4 5 6 7 8 9 10

1. PANAS NA ---

2. MPQ Stress Reaction   .40*** ---

3. PANAS PA  -.02  -.13* ---

4. AFARS PA  -.10  -.02   .52*** ---

5. ACS Attent. Focusing  -.29***  -.42***   .21***   .10+ ---

6. ECS Persistence 1  -.42***  -.34***   .21***   .16**   .49*** ---

7. ECS Persistence 2  -.35***  -.29***   .24***   .23***   .47***   .72*** ---

8. ECS Impulsivity 1   .23***   .13*  -.31***  -.32***  -.25***  -.45***  -.45*** ---

9. ECS Impulsivity 2   .19**   .11+  -.29***   .34***  -.23***  -.38***  -.41***   .75*** ---

10. MPQ Control  -.25***  -.22***   .10+   .20***   .26***   .38***   .39***  -.51***  -.57*** ---

Note.  N = 299. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing.
*p < .05, +p < .10, **p < .01, ***p < .001.
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Table 17

Bivariate Correlations between Transformed Symptomatology Variables in SEM Sample

Symptom Variables 1 2 3 4 5 6 7 8 9 10

1. RCADS Anxiety ---

2. RCMAS-M Worry  .81*** ---

3. PSWQ Total  .68***  .69*** ---

4. RCADS Depression  .66***  .61***  .48*** ---

5. RADS Total  .64***  .71***  .60***  .77*** ---

6. CDI Total  .54***  .55***  .53***  .71***  .79*** ---

7. CASS-Conduct  .23***  .29***  .24***  .42***  .50***  .49*** ---

8. CASS-Hyperactivity  .45***  .45***  .39***  .48***  .49***  .44***  .47*** ---

9. CASS-Cognitive  .52***  .55***  .49***  .59***  .61***  .55***  .45***  .62*** ---

10. ABC Total  .47***  .55***  .44***  .59***  .68***  .65***  .68***  .66***  .73*** ---

Note. N = 299. RCADS = Revised Child Anxiety and Depression Scale; CDI = Children’s Depression Inventory; RCMAS-M =
Revised Children’s Manifest Anxiety Scale -Modified; RADS = Reynolds Adolescent Depression Scale; PSWQ = Penn State Worry
Questionnaire; CASS-S = Conners-Wells Adolescent Self-Report Scale-Short Form; ABC = Adolescent Behavior Checklist.
***p < .001.
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Table 18

Bivariate Correlations between Transformed Temperament and Symptomatology Variables in SEM Sample

RCADS
Anxiety

RCMAS
Worry

PSWQ
Total

RCADS
Dep.

RADS
Total

CDI
Total

CASS
Conduct

CASS
Hyp.

CASS
Cog.

ABC
Total

PANAS NA   .40***   .44***   .41***   .49***   .53***   .50***   .30***   .35***   .33***   .42***

MPQ Stress Reaction   .56***   .59***   .64***   .49***   .56***   .50***   .29***   .36***   .40***   .51***

PANAS PA  -.07  -.13*  -.10+  -.23***  -.27***  -.26***  -.13*   .08  -.17**  -.09

AFARS PA   .03  -.06  -.07  -.24***  -.30***  -.31***  -.25***  -.04  -.16**  -.14*

ACS Attent. Focusing  -.45***  -.44***  -.39***  -.47***  -.45***  -.41***  -.30***  -.45***  -.59***  -.52***

ECS Persistence 1  -.39***  -.41***  -.36***  -.47***  -.51***  -.54***  -.38***  -.44***  -.55***  -.62***

ECS Persistence 2  -.31***  -.36***  -.36***  -.44***  -.49***  -.50***  -.42***  -.41***  -.51***  -.58***

ECS Impulsivity 1  -.03   .08   .08   .23***   .27***   .37***   .48***   .30***   .27***   .45***

ECS Impulsivity 2  -.09  -.03   .05   .18**   .20**   .34***   .44***   .26***   .26***   .39***

MPQ Control  -.05  -.10+  -.10+  -.29***  -.29***  -.34***  -.47***  -.31***  -.35***  -53***

Note. N = 299. PANAS = Positive and Negative Affect Schedule; AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire; ECS = Effortful Control Scale; ACS = Attentional Control
Scale. Attent. Focusing = Attentional Focusing; RCADS  = Revised Child Anxiety and Depression Scale; Dep. = Depression; CDI =
Children’s Depression Inventory; RCMAS = Revised Children’s Manifest Anxiety Scale-Modified; RADS = Reynolds Adolescent
Depression Scale; PSWQ = Penn State Worry Questionnaire; CASS = Conners-Wells Adolescent Self-Report Scale-Short Form; Hyp.
= Hyperactivity; Cog. = Cognitive Problems; ABC = Adolescent Behavior Checklist.
***p < .001, **p < .01, *p < .05, +p < .10.
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were conducted simultaneously. The results of this SEM model indicated partial support for the

expected relations. NA was significantly and highly related to all three symptom variables. PA

was significantly related to Depression Symptoms, but not to Anxiety Symptoms or

Externalizing Symptoms. Finally EC, was significantly related only to Externalizing Symptoms,

contrary to what had been found in prior single measure analyses where EC was seen to be

related to all three types of symptoms (Lonigan, Phillips et al., 1999a, 1999b, Phillips &

Lonigan, 2001a). This may be because of the higher than expected correlation between the NA

and EC latent variables (e.g., r = -.68) --a result also different than what was found in prior

analyses.

To explore the individual relations between temperament and symptom variables,

constraints on pairs of regression paths were evaluated within the SEM model. That is, in 18

separate analyses, one constraint was fixed for the relations among three of the model variables.

For example, half of these constraints imposed the condition that the relations between a single

temperament variable (e.g., PA) and two different symptom variables (e.g., anxiety, depression)

would be the same (see Table 19). The other half of these constraints imposed the condition that

the relations between two temperament variables (e.g., NA, EC) and a single symptom variable

(e.g., externalizing) would be the same (see Table 20). In each distinct analysis including a

constraint, the altered model was compared to the full model in which there was no constraint. A

significant change in the normal theory chi-square, as indexed by the chi-square difference test,

indicated that the addition of the constraint weakened model fit and that one of the paths was

significantly greater than the other in the pair.

Several of these analyses tested the predictions of the tripartite model that NA would be

significantly related to both Anxiety Symptoms and Depression Symptoms but that PA would be

more highly related to Depression Symptoms. First, the relation between PA and Depression

Symptoms was constrained to be equal to the relation between PA and Anxiety Symptoms.

Results indicated that this led to a significant decrease in model fit, supporting the hypothesis

that PA was more strongly related to Depression Symptoms than to Anxiety Symptoms. The

relation between PA and Depression Symptoms was also significantly larger than that between

PA and Externalizing Symptoms, whereas there was no difference in the relations between PA

and Anxiety and Externalizing Symptoms, respectively (see Table 19).
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Figure 3. Structural Equation Model of Relations between Temperament and Symptoms of Depression

 NA= Negative Affect; PA = Positive Affect; EC = Effortful Control; RCADS = Revised Child Anxiety and Depression Scale; CDI =
Children’s Depression Inventory; RADS = Reynolds Adolescent Depression Scale. Dotted lines indicate nonsignificant pathways.
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Figure 4. Structural Equation Model of Relations between Temperament and Symptoms of Anxiety

NA= Negative Affect; PA = Positive Affect; ; EC = Effortful Control; RCADS = Revised Child Anxiety and Depression Scale;
PSWQ = Penn State Worry Questionnaire; RCMAS = Revised Children’s Manifest Anxiety Scale -Modified. Dotted lines indicate
nonsignificant pathways.
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Figure 5. Structural Equation Model of Relations between Temperament and Symptoms of Externalizing Problems

NA= Negative Affect; PA = Positive Affect; EC = Effortful Control; Ext. = Externalizing. CASS-S = Conners-Wells Adolescent Self-
Report Scale-Short Form; Hyp = Hyperactivity; ABC = Adolescent Behavior Checklist.
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Results of the full model already provided support for the expectation that NA would be

significantly related to both Depression and Anxiety symptoms (see Figures 3-4). Results of

constraining the relations between NA and each pair of symptom factors (e.g., forcing the

relation between NA and Depression Symptoms to be equal to that between NA and Anxiety

Symptoms) indicated that NA was more highly related to Anxiety Symptoms than to

Externalizing Symptoms and more highly related to Depression Symptoms than to Externalizing

Symptoms. The relations for NA with Depression and Anxiety Symptoms were statistically

equivalent (see Table 19). Further exploration with constrained models compared the magnitude

of the relations between NA and each symptom factor with those between PA and each symptom

factor. Results indicated that NA was significantly more related to all three types of symptoms

than was PA (see Table 20).

The next series of constraints explored the relations between EC and the three symptom

factors. There were no a priori hypotheses regarding the relative strength of these relations;

however, there was the unsubstantiated hypothesis that EC would be significantly related to all

thee types of symptoms. As noted above, the EC latent variable was only significantly related to

the latent variable for Externalizing Symptoms in these data. Results of constraining pairs of

relations for EC indicated that it was significantly more related to Externalizing Symptoms than

to either Depression or Anxiety Symptoms. The relations of EC with Depression and Anxiety

Symptoms were statistically equivalent, neither being significantly different from zero in this

model (see Table 19).

Comparison of the strength of the relations between EC and the three different symptom

variables with the relations for NA and these symptom variables indicated that NA was

significantly more related to Depression and Anxiety Symptoms than was EC.  However, there

was no difference in the magnitude of the relations between NA and EC with Externalizing

Symptoms. Comparison of the magnitude of the relations between EC and the three symptom

variables with the relations for PA indicated that PA was significantly more related to

Depression Symptoms than was EC. In contrast, EC was significantly more related to

Externalizing Symptoms than was PA. The relations between PA and EC and Anxiety Symptoms

were statistically equal (see Table 20).
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Table 19

Chi Square and Change Statistics for SEM Analyses with Regressions between Temperament

Factors and Symptomatology Factors and Constraints between Paired Temperament Factors

and Individual Symptom Factors

Model χ
2 df χ

2 diff. p value

1. SEM model: No Constraints 361.85 107 --- ---

2. Model Constraint: NA/DEP = PA/DEP 415.19 108 53.33 <.001

3. Model Constraint: NA/DEP = EC/DEP 404.15 108 42.26 <.001

4. Model Constraint: PA/DEP = EC/DEP 368.22 108 6.37 <.025

5. Model Constraint: NA/ANX = PA/ANX 463.14 108 101.28 <.001

6. Model Constraint: NA/ANX = EC/ANX 415.54 108 53.69 <.001

7. Model Constraint: PA/ANX = EC/ANX 362.31 108 0.46 >.10

8. Model Constraint: NA/EXT = PA/EXT 396.39 108 34.54 <.001

9. Model Constraint: NA/EXT = EC/EXT 361.88 108 -0.02 >.10

10.Model Constraint: PA/EXT = EC/EXT 373.89 108 12.04 <.001

Note. N = 299. SEM = Structural equation model; NA = Negative Affect; PA = Positive
Affect; EC = Effortful Control; DEP = Depression Symptoms; ANX = Anxiety Symptoms; EXT

= Externalizing Symptoms. All χ2 significant at p < .001. χ2 diff. = Chi-square difference test
comparing each model with a constraint to the model with no constraints. The p value shown is

for the χ2 diff.

Analyses of Behavioral Variables

Descriptive Statistics and Correlational Analyses

The remaining a priori hypotheses to be directly evaluated related to the relations

between temperament and behavioral variables, and between symptom and behavioral variables.

One specific hypothesis was, based on the theoretical overlap, that EC would be significantly

related to all three tasks, and that the relation between EC and these tasks would be larger than

that found between the tasks and either NA or PA. Further, it was hypothesized that the relations
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Table 20

Chi Square and Change Statistics for SEM Analyses with Regressions between Latent

Temperament Factors and Symptomatology Factors and Constraints between Paired

Temperament Factors and Individual Symptom Factors

Model χ
2 df χ

2 diff. p value

1. SEM model: No Constraints 361.85 107 --- ---

2. Model Constraint: NA/DEP = PA/DEP 415.19 108 53.33 <.001

3. Model Constraint: NA/DEP = EC/DEP 404.15 108 42.26 <.001

4. Model Constraint: PA/DEP = EC/DEP 368.22 108 6.37 <.025

5. Model Constraint: NA/ANX = PA/ANX 463.14 108 101.28 <.001

6. Model Constraint: NA/ANX = EC/ANX 415.54 108 53.69 <.001

7. Model Constraint: PA/ANX = EC/ANX 362.31 108 0.46 >.10

8. Model Constraint: NA/EXT = PA/EXT 396.39 108 34.54 <.001

9. Model Constraint: NA/EXT = EC/EXT 361.88 108 -0.02 >.10

10.Model Constraint: PA/EXT = EC/EXT 373.89 108 12.04 <.001

Note. N = 299. SEM = Structural equation model; NA = Negative Affect; PA = Positive
Affect; EC = Effortful Control; DEP = Depression Symptoms; ANX = Anxiety Symptoms; EXT

= Externalizing Symptoms. All χ2 significant at p < .001. χ2 diff. = Chi-square difference test
comparing each model with a constraint to the model with no constraints. The p value shown is

for the χ2 diff.

between NA and executive functioning would be larger than those between PA and the tasks.

Prior to exploring these hypotheses through correlations and regressions where appropriate,

relations between the three executive functioning tasks were investigated.  Descriptive statistics

for the four tasks administered to the Behavioral sample are included in Table 21. These results

indicate a substantial range for all four tasks. Results for the Tower task indicated that whereas at

least one participant received a perfect score of 30, the average for participants was a score

indicating roughly 61% correct responses. Findings for the attention bias task show that as

expected there were both individuals with average biases toward threat (indicated by positive
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bias scores) and individuals with average biases away from threat (indicated by negative bias

scores), with the highest bias toward threat being somewhat larger than the highest bias away

from threat. Findings for the Stanford-Binet Vocabulary task indicate that the mean standard

score for this sample was close to but slightly above the expected mean standard score of 50.

The initial investigation of the relations between the three executive functioning tasks, as

well as with the temperament and symptom variables, focused on the bivariate correlations.

Results for the correlations between the three variables indicated that SSRT and TOL-R were

significantly related (r = -.29, p < .001), where the negative correlation indicates that those

participants with shorter SSRT performed better on the Tower of London items. Similarly, SSRT

was significantly related to the average Dot Probe Bias Score (r = .19, p < .05), such that those

with a greater bias toward negative words also had longer SSRT. However, TOL-R and Average

Bias Score were not significantly related (r = -.13, p = .11). Analyses also were conducted to

assess the relations between the three executive functioning tasks and the vocabulary task, which

was included as a representation of general intelligence. As shown in Table 13, Stanford-Binet

Vocabulary was significantly related to TOL-R, but was not related to SSRT or to Average Bias

Score. Individuals with higher Vocabulary standard scores also received higher scores on the

Tower of London task.

Correlations for the behavioral variables with the 10 symptom variables are shown in

Table 13.  Results indicated that SSRT was marginally related to RCADS Anxiety (r = .15, p <

.07), but unrelated to any other symptom variable. Neither TOL-R nor Average Bias Score were

significantly related to any of the symptom variables. Stanford-Binet Vocabulary was

significantly related to two of the symptom measures (e.g., RCADS-ANX, PSWQ, see Table

13). There was a significant negative relation between SB-Vocabulary and both RCADS-ANX

and PSWQ. Table 14 shows the correlations between the three executive functioning variables

and the 10 temperament variables, including those representing Impulsivity. These analyses

indicate that SSRT was marginally related to ECS Persistence 1 (e.g., r = .16, p = .05) but was

not significantly related to any other temperament variable. Likewise, neither TOL-R nor

Average Bias Score were significantly related to any of the temperament variables. Stanford-

Binet Vocabulary was significantly and negatively related to both scales representing PA, and

was significantly and positively related to ECS Persistence 2 (see Table 14).
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SEM Analyses

Given that two of the three executive functioning variables were not significantly related

to one another, the decision was made to investigate the individual relations between each of

these three variables and the temperament and symptom latent variables. First, the correlations

between the three latent temperament factors and the three executive functioning variables were

assessed using SEM in the Behavioral sample. These analyses indicated, as would be expected

given the correlations between the observed variables, that there were no significant relations

between any of the temperament factors and any of the executive functioning variables. These

results are depicted in Figure 6. The absence of significant relations contrasted with expectations,

particularly for NA and EC, and prevented comparative assessment of the temperament factors’

relative relations with executive functioning.

Second, a similar SEM correlation analysis was conducted exploring the relations

between the three latent symptom variables and the three executive functioning variables. As

with the relations with the temperament variables, no significant correlations were found

between the executive functioning variables and any of the symptom variables (see Figure 7).

Given the absence of correlations between the executive functioning variables and either the

temperament factors or the symptomatology factors, SEM analyses in which all three types of

variables were included were not conducted. These analyses were originally planned to test the

hypothesis that executive functioning variables would partially mediate the relation between EC

and symptom variables. No mediation of the relations between temperament and symptom

factors by the executive functioning variables was possible given that the prerequisite of separate

significant relations with the temperament and symptom variables was not obtained.

Observed Variable Regression Analyses

The following group of analyses returned to the investigation of the hypothesized

relations between the temperament and symptom variables. Within the earlier SEM, hypotheses

regarding relations for NA and PA were strongly supported. However, in contrast to prior

research and to hypotheses, the latent variable representing EC was unrelated in SEM regression

analyses to the latent variables representing Anxiety and Depression Symptoms. However, an

inspection of the bivariate correlations between the three variables included in the EC latent
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Table 21

Descriptive Statistics for Executive Functioning Variables and Vocabulary in Behavioral Sample

Minimum Maximum Mean SD

Tower of London Total           6.0         30.0         18.15           5.22

Stop Signal Reaction Time         99.75       567.00       209.36         60.05

Dot Probe Average Bias Score      -185.63       209.13           2.24         56.88

S-B Vocabulary Score         38         71         54.31           6.83

Note. N = 147. S-B = Stanford - Binet Intelligence Scale-Fourth Edition.

variable (i.e., EC Persistence 1, EC Persistence 2, ACS Attentional Focusing) and the observed

symptom variables for the Depression and Anxiety Symptom latents indicated numerous

significant correlations. This was true both for the sample of 147 participants with behavioral

data and for the SEM sample of 299 participants (see Table 14 and Table 18, respectively). In

fact, every single one of the correlations for the three EC variables with the six relevant symptom

variables were significant and moderately high in all samples. These findings led to the

hypothesis that EC measures would be uniquely related to symptom measures in regression

analyses using observed variables. These analyses were conducted on the sample of 299

participants in which the latent variable SEM analyses were conducted. To facilitate these

analyses, observed sum scores were created for all the constructs of interest. That is, the two to

four z score variables representing each of the three temperament and symptom constructs were

summed to create composite scores. Correlations for these variables are included in Table 22. As

seen in the correlation matrix, the significant relations for EC with the three types of symptoms

were present for the composite variables just as they were for the individual variables.

Correlations for NA and PA generally followed the expected pattern such that NA was

significantly related to all three symptom types and PA was significantly related to Depression

Symptoms and Externalizing Symptoms but not to Anxiety Symptoms.
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Figure 6. SEM Correlation Relations between Temperament Factors and Executive Functioning

Tasks

NA= Negative Affect; PA = Positive Affect; EC = Effortful Control. Dotted lines indicate
nonsignificant pathways.
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Figure 7. SEM Correlation Relations between Symptom Factors and Executive Functioning

Tasks

Ext. = Externalizing. Dotted lines indicate nonsignificant pathways.
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SEM regression analyses predicting each of the three types of symptoms with the three

temperament composite variables were conducted. For the regression of Depression Symptoms

on the temperament composite scores, results indicated that all three temperament variables

explained significant amounts of variance in the symptom variable (see Table 23). For Anxiety

Symptoms, NA and EC accounted for significant variance whereas PA did not. Finally, for

Externalizing Problems, again both NA and EC were significant predictors whereas PA was not

(see Table 23).

The strength of each pathway between a temperament variable and a symptom variable

was compared to that of each other pathway to evaluate the relative relations between these two

types of variables.  These comparisons were evaluated by constraining to equality paired

pathways and assessing whether the imposition of this constraint reduced the fit of the model

(i.e., a significant change in chi-square). First, pathways relevant to the tripartite model were

investigated. Results indicate that consistent with the model, PA was significantly more related

to Depression Symptoms than it was to Anxiety Symptoms, whereas NA was equally related to

Depression Symptoms and to Anxiety Symptoms (see Table 24). PA was also significantly more

related to Depression Symptoms than it was to Externalizing Symptoms, whereas the relations

between Anxiety and Externalizing Symptoms and PA were statistically equivalent. NA was

significantly more related to Depression Symptoms and Anxiety Symptoms than it was to

Externalizing Symptoms. As seen in Table 25, NA was significantly more associated with all

three symptom types than was PA.

Second, relations for the EC composite variable and the three variables for symptoms

were assessed. The relation between EC and Externalizing Symptoms was significantly greater

than the relation between EC and both Depression and Anxiety Symptoms. The relations

between EC and these latter two symptom composites were statistically equivalent. Comparison

of the relations between EC and the symptom composite variables to the relations for NA and PA

indicated that NA was significantly more related to Depression and Anxiety Symptoms than was

EC, but that the reverse was true for Externalizing Symptoms. Further, whereas the relation

between EC and Depression Symptoms was statistically equivalent to that between PA and

Depression Symptoms, EC was significantly more related to Anxiety and Externalizing

Symptoms than was PA.
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The final series of analyses were targeted toward the reintroduction of the construct of

Impulsivity into the model. As discussed previously, analyses at the latent variable level raised

the possibility that this construct (as operationalized in this study) exists at a different level of

abstraction than do the three temperament constructs of NA, PA, and EC and therefore was not

conducive to being modeled together with them. However, one of the goals of this study was to

explore the relations between EC and other constructs. This was particularly relevant to

Impulsivity because of a need to empirically investigate the theoretical notion of a meaningful

distinction between EC and Impulsivity. Further, the hypothesis of significant relations between

Impulsivity and the symptom measures was not fully evaluated without Impulsivity’s inclusion

in the previous SEM analyses. Therefore, a composite variable for Impulsivity was derived from

the observed variables that cohered under that designation in the initial PCA and CFA (e.g.,

Impulsivity scales from the ECS and MPQ Control). Table 22 includes the bivariate correlations

between Impulsivity and the temperament and symptomatology composite variables. Impulsivity

was significantly related to PA and EC but was unrelated to NA. Impulsivity was unrelated to

symptoms of anxiety but was significantly related to symptoms of depression and externalizing

behaviors.

The SEM regression analyses with the observed variables and the series of analyses

assessing individual constraints between pairs of variables all were repeated with Impulsivity

added to the model. Results indicated that within this larger model, Impulsivity contributed

significant unique variance to symptoms of anxiety, but not to symptoms of depression or

externalizing behaviors (see Table 26). Accordingly, Impulsivity was significantly more related

to symptoms of anxiety than it was to either symptoms of depression or externalizing behaviors

(see Table 27). There was a marked contrast between these results and the correlational findings,

where results were exactly inverted for relations between the three symptom types and

Impulsivity.  That is, in the regression analyses, Impulsivity was no longer significantly related

to depression or externalizing symptoms but was uniquely related to anxiety symptoms. This

suggests that the bivariate relations between Impulsivity and symptoms of Depression and

Externalizing behaviors were composed entirely of variance shared with the temperament

variables. The significant regression relation between Impulsivity and Anxiety appears to be a

suppression effect. Closer examination of the partial correlations between Anxiety Symptoms
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Table 22

Bivariate Correlations between Transformed Composite Temperament and Symptomatology

Variables in SEM Sample

1 2 3 4 5 6 7

1. NA Composite ---

1. NA Composite ---

2. PA Composite    -.09 ---

2. PA Composite    -.09 ---

3. EC Composite    -.50***     .26*** ---

3. EC Composite    -.50***     .26*** ---

4. IMP Composite     .08    -.36***    -.30*** ---

4. IMP Composite     .08    -.36***    -.30*** ---

5. Dep. Composite     .67***    -.34***    -.62***    .16** ---

6. Anx. Composite     .67***    -.08    -.51***    -.04     .71*** ---

6. Anx. Composite     .67***    -.08    -.51***    -.04     .71*** ---

7. Ext. Composite     .53***    -.16**    -.68***    .24***     .71***     .56*** ---

7. Ext. Composite     .53***    -.16**    -.68***    .24***     .71***     .56*** ---

Note. N = 299. NA = Negative Affect; PA = Positive Affect; EC = Effortful Control; IMP =
Impulsivity; Dep. = Depression Symptoms; Anx. = Anxiety Symptoms; Ext. = Externalizing
Symptoms.

Table 23

Standardized Beta Weights for Observed Composite Temperament Variables Predicting

Observed Composite Symptom Variables

Depression Anxiety Externalizing

Negative Affect            .48***            .55***            .25***

Positive Affect           -.20***           -.04           -.01

Effortful Control           -.32***           -.34***           -.56***

     Note. N = 299. ***
p < .001
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Table 24

Chi Square and Change Statistics for SEM Analyses with Regressions between Observed

Temperament Factors and Symptomatology Factors and Constraints between Individual

Temperament Factors and Paired Symptomatology Factors

Model χ
2 df χ

2 diff. p value

1. SEM model: No Constraints 134.18 3 --- ---

2. Model Constraint: PA/DEP = PA/ANX 151.53 4 17.35 <.001

3. Model Constraint: PA/DEP = PA/EXT 146.21 4 12.03 <.001

4. SEM model: PA/ANX = PA/EXT 134.28 4 0.10 >.10

5. Model Constraint: NA/DEP = NA/ANX 134.83 4 0.65 >.10

6. Model Constraint: NA/DEP = NA/EXT 141.71 4 7.53 <.01

7. Model Constraint: NA/ANX = NA/EXT 145.42 4 11.24 <.001

8. Model Constraint: EC/DEP = EC/ANX 136.04 4 1.86 >.10

9. Model Constraint: EC/DEP = EC/EXT 155.64 4 21.46 <.001

10. Model Constraint: EC/ANX = EC/EXT 166.03 4 31.85 <.001

Note. N = 299. SEM = Structural equation model; NA = Negative Affect; PA = Positive
Affect; EC = Effortful Control; DEP = Depression Symptoms; ANX = Anxiety Symptoms; EXT

= Externalizing Symptoms. All χ2 significant at p < .001. χ2 diff. = Chi-square difference test
comparing each model with a constraint to the model with no constraints. The p value shown is

for the χ2 diff.
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Table 25

Chi Square and Change Statistics for SEM Analyses with Regressions between Observed

Temperament Factors and Symptomatology Factors and Constraints between Paired

Temperament Factors and Individual Symptom Factors

Model χ
2 df χ

2 diff. p value

1. SEM model: No Constraints 134.18 3 --- ---

2. Model Constraint: NA/DEP = PA/DEP 157.86 4 23.68 <.001

3. Model Constraint: NA/DEP = EC/DEP 151.05 4 16.87 <.001

4. Model Constraint: PA/DEP = EC/DEP 134.26 4 0.08 >.10

5. Model Constraint: NA/ANX = PA/ANX 210.22 4 76.04 <.001

6. Model Constraint: NA/ANX = EC/ANX 162.52 4 28.34 <.001

7. Model Constraint: PA/ANX = EC/ANX 144.69 4 10.51 <.01

8. Model Constraint: NA/EXT = PA/EXT 151.65 4 17.47 <.001

9. Model Constraint: NA/EXT = EC/EXT 137.87 4 3.69 >.05

10. Model Constraint: PA/EXT = EC/EXT 175.02 4 40.84 <.001

Note. N = 299. SEM = Structural equation model; NA = Negative Affect; PA = Positive
Affect; EC = Effortful Control; DEP = Depression Symptoms; ANX = Anxiety Symptoms; EXT

= Externalizing Symptoms. All χ2 significant at p < .001. χ2 diff. = Chi-square difference test
comparing each model with a constraint to the model with no constraints. The p value shown is

for the χ2 diff.
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and each of the four predictors suggested that Impulsivity was suppressing error created in the

Anxiety Symptoms composite by EC and by the variance it shared with NA.

Notably, no significant changes were seen in the predictive relations for the three other

variables included in the model. That is, NA, PA, and EC retained the strength and significance

of their relations with all three symptom variables, and also therefore retained their relative

relations (e.g., NA remained a stronger predictor of all variables than PA, EC remained a

stronger predictor of Anxiety and Externalizing symptoms than PA). In comparison to

Impulsivity, NA was a significantly stronger predictor of all three symptom types; the same held

true for EC (see Table 28). PA was a significantly better predictor of symptoms of Depression

than was Impulsivity, but the reverse was true for predicting symptoms of Anxiety because of the

suppression effect. There was no difference in the predictive relations for PA and Impulsivity for

Externalizing behaviors as both were nonsignificant (see Table 28).

Table 26

Standardized Beta Weights for Observed Composite Temperament Variables and Impulsivity

Predicting Observed Composite Symptom Variables

Depression Anxiety Externalizing

Negative Affect           .48***           .54***            .25***

Positive Affect          -.22***          -.02          -.03

Effortful Control          -.34***          -.29***          -.55***

Impulsivity          -.06          -.18***            .06

  Note. N = 299. ***
p < .001.
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Table 27

Chi Square and Change Statistics for SEM Analyses with Regressions between Observed

Temperament Factors and Impulsivity and Symptomatology Factors and Constraints between

Individual Temperament Factors and Paired Symptomatology Factors

Model χ
2 df χ

2  diff. p value

1. SEM model: No Constraints 136.22 3 --- ---

2. Model Constraint: PA/DEP = PA/ANX 148.00 4 11.78 <.001

3. Model Constraint: PA/DEP = PA/EXT 151.58 4 15.36 <.001

4. Model Constraint: PA/ANX = PA/EXT 136.92 4 0.70 >.10

5. Model Constraint: NA/DEP = NA/ANX 136.66 4 0.44 >.10

6. Model Constraint: NA/DEP = NA/EXT 142.97 4 6.75 <.01

7. Model Constraint: NA/ANX = NA/EXT 145.94 4 9.72 <.01

8. Model Constraint: EC/DEP = EC/ANX 136.99 4 0.77 >.10

9. Model Constraint: EC/DEP = EC/EXT 152.71 4 16.49 <.001

10. Model Constraint: EC/ANX = EC/EXT 158.51 4 22.29 <.001

11. Model Constraint: IM/DEP = IM/ANX 140.16 4 3.94 <.05

12. Model Constraint: IM/DEP = IM/EXT 140.25 4 4.03 <.05

13. Model Constraint: IM/ANX = IM/EXT 149.80 4 13.58 <.001

Note. N = 299. SEM = Structural equation model; NA = Negative Affect; PA = Positive
Affect; EC = Effortful Control; IMP = Impulsivity; DEP = Depression Symptoms; ANX =

Anxiety Symptoms; EXT = Externalizing Symptoms. All χ2 significant at p < .001. χ2 diff. =
Chi-square difference test comparing each model with a constraint to the model with no

constraints. The p value shown is for the χ2 diff.
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Table 28

Chi Square and Change Statistics for SEM Analyses with Regressions between Observed

Temperament Factors and Impulsivity and Symptomatology Factors and Constraints between

Paired Temperament Factors and Individual Symptom Factors

Model χ
2 df χ

2  diff.1 p value

1. SEM model: No Constraints 136.22 3 --- ---

2. Model Constraint: NA/DEP = PA/DEP 155.12 4 19.00 <.001

3. Model Constraint: NA/DEP = EC/DEP 150.99 4 14.77 <.001

4. Model Constraint: NA/DEP = IM/DEP 210.55 4 74.33 <.001

5. Model Constraint: PA/DEP = EC/DEP 136.24 4 0.02 >.10

6. Model Constraint: PA/DEP = IM/DEP 153.28 4 17.06 <.001

7. Model Constraint: EC/DEP = IM/DEP 159.76 4 23.54 <.001

8. Model Constraint: NA/ANX = PA/ANX 195.89 4 23.67 <.001

9. Model Constraint: NA/ANX = EC/ANX 159.00 4 22.78 <.001

10. Model Constraint: NA/ANX = IM/ANX 243.48 4 107.26 <.001

11. Model Constraint: PA/ANX = EC/ANX 144.85 4 8.63 <.01

12. Model Constraint: PA/ANX = IM/ANX 144.56 4 8.34 <.01

13. Model Constraint: EC/ANX = IM/ANX 170.89 4 34.67 <.001

14. Model Constraint: NA/EXT = PA/EXT 155.67 4 19.45 <.001

15. Model Constraint: NA/EXT = EC/EXT 139.01 4 2.79 >.05

16. Model Constraint: NA/EXT = IM/EXT 144.34 4 8.12 <.01

17. Model Constraint: PA/EXT = EC/EXT 178.54 4 42.32 <.001

18. Model Constraint: PA/EXT = IM/EXT 138.01 4 1.79 >.10

19. Model Constraint: EC/EXT = IM/EXT 157.20 4 20.98 <.001

Note. N = 299. SEM = Structural equation model; NA = Negative Affect; PA = Positive
Affect; EC = Effortful Control; IMP = Impulsivity; DEP = Depression Symptoms; ANX =

Anxiety Symptoms; EXT = Externalizing Symptoms. All χ2 significant at p < .001. χ2 diff. =
Chi-square difference test comparing each model with a constraint to the model with no

constraints. The p value shown is for the χ2 diff.
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DISCUSSION

Overview

 Overall, these results provided support for some, although not all, of the study

hypotheses. Expectations associated with the tripartite model were largely met, whereas findings

for self-regulation were mixed. Results indicated that the temperament constructs of NA, PA,

and EC were supported as distinct but related when using multiple measures of temperament and

affect. Results also showed that combinations of different self-report instruments supported

factors of depression, anxiety, and externalizing behavior symptoms and that the temperament

and symptom factors were often significantly related such that temperament variables predicted

substantial variance in symptom reports. Further, the findings extend knowledge of the relations

for the three temperament factors to include significant relations with externalizing behaviors.

The analyses suggested that there may be some measurement and construct validity problems for

Impulsivity and EC that require additional investigation, and findings indicated that there may

have been some overlap in the measurement of NA and EC that attenuated the relation between

EC and anxiety and depression symptom measures when analyzed as latent variables. Finally,

despite theoretical convergence, these results suggested that there are not strong empirical

relations either among the three executive functioning tasks or between these tasks and the

temperament or the symptom constructs.

Tripartite Model

These analyses provide additional support for the validity and replicability of the

tripartite model with children and adolescents. Importantly, this is one of only a small number of

studies that have included multiple measures of PA and NA and symptoms of anxiety and

depression when evaluating the model with youth (e.g., Chorpita & Daleiden, 2002), and the

only known study to use a strategy of combining, rather than comparing, multiple measurement

instruments. Results indicated that the theoretical expectations of the tripartite model concerning

the two affective factors were robustly supported in these data. That is, NA was significantly and
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highly related to symptoms of both anxiety and depression whereas PA was significantly related

to symptoms of depression but was unrelated to symptoms of anxiety. For both symptom types,

the relation for NA was significantly greater than the relation for PA. These results were found

both when evaluating the model with latent variables and when evaluating the relations for

observed composite variables. Moreover, if one assumes that the predictions of the tripartite

model are a valid starting point, then these findings provide support for the measurement strategy

used in this study. Finally, these results suggest that the expectations of the tripartite model can

be met even in the context of a larger temperament framework, such that the inclusion of other

temperament variables like EC and Impulsivity did not fundamentally alter the relations between

NA and PA and the symptom measures.

These results provide additional support for the use of the original PANAS items with

children and adolescents. Whereas there have been a number of recent studies using and

advocating modified versions of the PANAS (e.g., Positive and Negative Affect Scale for

Children [PANAS-C]; Laurent et al., 1999; Laurent & Ettelson, 2001), this study adds weight to

the argument put forth by Lonigan et al. (1999) in support of using the original PANAS with

older children and adolescents. That work indicated two-factor structure for the PANAS that was

robust across sex and age groupings, whereas the PANAS-C split into four factors and had less

invariance across these groups. As such, the benefits of developmental continuity outweigh any

potential concerns about the readability or precise understanding of certain items. That is, being

able to use the same measure across a wide age spectrum facilitates longitudinal analyses of both

structural and response changes.

Notably, these analyses did not include representation of the third original tripartite

factor, Physiological Hyperarousal (PH). Research results have been mixed regarding support for

this factor as predicted by the original theory. Some studies have found PH to be related to only

some kinds of anxiety symptoms or disorders and sometimes to be related to depression as well

(Brown et al., 1998; Chorpita, 2002; Chorpita, Plummer, & Moffitt, 2000). Using the current

data and additional measures collected at the same time, Phillips and Lonigan (2002) recently

found that a three factor model of NA, PA, and PH could be supported in latent variable

modeling and that PH was significantly and equivalently related to latent variables representing

symptoms of depression and anxiety. Further, some researchers have suggested that PH may be
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better conceptualized as being subordinate to NA in a hierarchical model (Clark et al., 1994;

Lonigan et al., 2003).

Additional investigations of the structural relations between PH and the temperament

factors of NA, PA, and EC are warranted. Moreover, longitudinal research is still needed to

determine whether PH can be considered a factor in the development of anxiety and depression,

as has been suggested for NA and PA (e.g., Lonigan et al., 2003). Study of the three original

tripartite dimensions has been aided by the recent development of instruments such as the

AFARS and the PH scale of the PH-PANAS-C (Laurent, Catanzaro, & Joiner, 1998) that assess

all three constructs within a single measure; however additional psychometric and validity data

are needed for these measures, as is clarification of their relations to different measures of

symptomatology (Chorpita, 2002; Chorpita & Daleiden, 2002; Laurent & Ettelson, 2001).

Effortful Control

The present study is the first time that EC has been modeled from multiple measures, in

this case the ECS and the ACS. The results indicated that both scales, one that focuses almost

exclusively on attention control, and one that includes cognitive, behavioral, and attention

regulation aspects, contributed meaningfully to the construct. This finding lends support to the

theoretical claim that EC represents capacities in all these domains that are linked by their

function as regulators of reactive, motivational processes. Previous work by Derryberry and

colleagues related the ACS to attention control tasks, and associated both with underlying neural

networks (e.g., Derryberry & Reed, 2001; 2002). Collectively, these results support efforts to

relate EC/attention regulation to neuropsychological structures and mechanisms, (e.g., Davis,

Bruce, & Gunnar, 2002; Posner & Petersen, 1990; Posner & Rothbart, 1998), although there

remains much work to be done before conclusive statements regarding how the brain pathways

translate to behavior and affective presentation.

This study indicated that EC, when modeled either as a latent variable or as an observed

composite variable, had a consistent significant relation to externalizing symptoms. This relation

was equal to or greater than those between PA and NA and the externalizing measures. The

present findings are in accord with previous results from similar community samples of children

and adolescents where EC was modeled by items from an earlier version of the EC scale

(Lonigan, Phillips et al., 1999a, 1999b, Phillips & Lonigan, 2001a). Together, these findings lend

support for the construct of EC as an important contributing factor to behavioral problems, and



95

suggest the possibility of a causal relation. In this regard, as was previously theorized to be the

case for anxiety (Lonigan & Phillips, 2001b), the combination of high NA and low EC may

increase risk for externalizing problems. In the absence of longitudinal analyses such causal

hypotheses remain speculative. Moreover, although Nigg’s (2001) review of ADHD research

provides considerable discussion on this topic, more empirical research is needed with

individuals diagnosed with actual disruptive behavior disorders (i.e., ADHD, ODD, CD) to

determine whether EC contributes meaningfully to the etiology or maintenance of these

disorders.

In the SEM analyses with latent variables, the surprising finding was that EC did not

significantly predict either symptoms of anxiety or symptoms of depression when NA and PA

also were included as predictors. These results were contradictory both to previous analyses

conducted with the temperament variables defined by single instruments (Lonigan, Phillips et al.,

1999a, 1999b; Phillips & Lonigan, 2001a), and to the bivariate correlational findings for the

multiple instruments used in the present study. In contrast, the regression findings from the

analyses with observed variables were all consistent with the previous data and with the

correlations such that EC was a significant and substantial predictor of both symptoms of

depression and anxiety. These latter findings add to the empirical support for the model put forth

by Lonigan & Phillips (2001b) regarding the combined impact of high NA and low EC on risk

for the development of anxiety problems and suggest that, as was noted for externalizing

behaviors, this model may be extended to depression problems as well.

From one perspective, the credibility of this model is marred by the lack of support

within the latent variable modeling. However, another perspective suggests that it is not the

theoretical model that is suspect but rather the latent operationalization with the multiple

measures used. The current multiple measurement strategy was in part designed to further test

the construct validity of EC by assessing whether instruments besides the original ECS

Persistence/Low Distractibility scale could successfully measure it. Whereas the initial PCA and

CFA findings supported this goal and the viability of the variable, the failure of the latent

variable SEM results to conform to theory and prior empirical results indicates a potential

problem with the combination of indicators for the EC latent variable.

Close inspection of the relevant SEM regression results revealed two potentially

illuminating findings. First, the correlation between the latent variables for NA and EC was
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substantially higher than had been the case for previous latent variable renderings of these

constructs (e.g., Lonigan, Phillips, et al., 1999b, in which it had been in the upper .30’s) and

higher than the relations found between the composite or separate observed variables in these

data. This finding suggests the possibility that unintended overlap between latent NA and EC led

to increased shared variance in predicting these symptom types and a commensurate reduction in

unique predictive variance for EC. That is, the process of creating latent variables from the

common variance among the relevant indicators may have inadvertently created more blurring of

the boundary between NA and EC than was predicted or desired. Second, the standardized

regression weights between the NA latent factor and both the anxiety and depression latent

factors were approaching 1, suggesting that NA alone was explaining more than 80% of the

variance in these symptom factors. Again, these values were substantially higher than they had

been in previous research with alternate latent variable constructions for NA and EC. This again

suggests that unintended overlap between the current NA latent variable and the latent EC

variable or between NA and those factors representing symptoms of anxiety and depression led

to the increase in variance accounted for by NA. Further thoughts regarding latent variable

construction and strategies to investigate and resolve these difficulties will be discussed below in

the section on Impulsivity.

As noted previously, one of the goals for this project was to extend the validation of the

EC construct by assessing its relations to theoretically congruent executive functioning tasks. A

finding of significant relations between EC questionnaire measures and these tasks would have

added credibility to the theoretical interpretation that they were all markers of the same

underlying construct. Moreover, such a finding, as well as a finding of a significant relation

between any of the tasks and symptoms of psychopathology, would have allowed for the

assessment of a mediational model in which executive functioning mediated the relation between

temperament and symptom expression. The null findings in the present study leave more

questions than answers, however. Before discarding the hypothesis that the executive functioning

tasks are behavioral markers of EC, or mediators of the relation between EC and

psychopathology, it appears that several of these questions require investigation. For example,

the attention bias task was selected for this study because of the prior findings of significant

relations between bias score and both EC and NA (e.g., Lonigan et al., 2002, Lonigan et al., in

press). Whereas the present results contradict these earlier findings, a closer inspection of the
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studies suggest a potentially meaningful difference. That is, in the Lonigan et al. (2002) study,

only individuals with extreme scores on NA and EC were selected for assessment with the bias

task. In the present study, selection for the assessments was based only on grade and sex. It may

be that the relation between EC and the executive functioning tasks only exists for members of

extreme temperament groups. Additional study with these sampling issues in mind would be

needed to clarify whether this was the case for any or all of the executive functioning tasks, and

if so, to help determine why this would be true.

A second question requiring further investigation is whether the relation between EC and

behavioral tasks occurs only in the context of individuals with clinical or subclinical

psychopathology. Likewise, it may be that the relation between the behavioral tasks and

symptoms of psychopathology occur only at levels of clinical severity. Notably, a similar null

finding was indicated by Ehrenreich & Gross (2002) in a study of self-report anxiety and

emotional Stroop bias in a nonclinical youth sample. As noted in the Introduction, the three

executive function tasks included here, as well as many others, have been studied primarily in

relation to one or more internalizing or externalizing symptom or disorder (e.g., Culbertson &

Zillmer, 1998b; Mogg & Bradley, 1999; Schachar et al., 1995, 2000; Vasey et al., 1996). More

studies are needed that directly compare the performance of clinical, subclinical, and normal

range groups on one or more executive functioning tasks.

Three recent studies using the CBQ parent questionnaire have found significant relations

between the Inhibitory Control and Attentional Focusing scales on the CBQ-EC factor and

various measures of executive functioning and attention control. For example, Davis et al. (2002)

found significant relations between parent-report Inhibitory Control from the CBQ EC factor and

measures of accuracy and reaction time from a go-no go and an attentional control task in a

sample of typical six-year-olds. Similarly, Gonzalez, Fuentes, Carranza, and Estevez (2001)

assessed the relation between CBQ temperament scales and performance on two different

computerized Stroop tasks in seven-year-old children. Results indicated significant relations for

Inhibitory Control and Attention Focusing for both tasks; notably they also found an interaction

between Inhibitory Control and Anger (i.e., NA) on both tasks. As well, both studies found

significant relations between Impulsivity (from CBQ-Surgency/PA) and these tasks. In the third

study, Girardi-Caulton (2002) found that young children’s performance on a spatial conflict

attention task was significantly related to parent-report Attentional Focusing, Low Intensity
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Pleasure, Perceptual Sensitivity, and Inhibitory Control, all from the CBQ-EC factor. Attention

Shifting was related to task performance as well. This scale was added to the most recent version

of Rothbart’s CBQ (Girardi-Caulton, 2002).

Speculation as to why these relations were supported in these studies of typical children

whereas they were not in the present study points to three potential issues: First, it may be that

the EC regulatory systems of adolescents (such as those studied here) are sufficiently matured to

be robust to challenges except under conditions of stress or psychopathology. That is, it may be

that beyond a certain developmentally achieved threshold level, variations in EC are not related

to executive functioning task performance in typical children. Second, it may be that EC (and

reactive temperament) as measured by parent report is more sensitive than child self-report

temperament to the kinds of attention and regulation demands found in these tasks. Third, as will

be explored in more detail below, it may be that the findings are dependent on the specific

executive functioning task used, rather than on the measurement of temperament. Further study

is needed to evaluate the veracity of each of these possibilities. However, any viable conclusion

must also be able to account for the successful finding of relations between the self-report ACS

and attention tasks in studies with adults (e.g., Derryberry & Reed, 2002).

Despite the mixed findings in the present study for EC, even partial support for its

relations with other temperament constructs and symptoms of both internalizing and

externalizing problems indicate that it is a construct worthy of further study. In fact, over the past

several years, researchers in a wide array of areas have become interested in the construct and

are exploring its relation to a variety of external correlates. For example, work by Gunnar and

others has been investigating the relation between CBQ parent-report EC and other temperament

traits and cortisol level in children (e.g., Davis et al., 2002; Dettling, Gunnar, & Donzella, 1999;

Dettling, Parker, Lane, Sebanc, & Gunnar, 2000). A recent study by Lengua and Long (2002)

investigated the additive and interacting relations between emotionality and self-regulation in

predicting cognitive appraisal, coping responses, and the development of disorder symptoms.

This study is unique in that it included both parent-report (i.e., CBQ) and self-report (i.e., Early

Adolescent Temperament Questionnaire; Capaldi & Rothbart, 1992) measures of emotional and

regulatory temperament. Research in the area of chronic pain in children also has converging

interest in the idea of attentional regulation and temperament as a mechanism of pain regulation

and as a possible individual difference marker of who develops both pain and related functional
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impairment (e.g., Chen, Craske, Katz, Schwartz, & Zeltzer, 2000; Salmon & Pereira, 2002;

Zeltzer, Bursch, & Walco, 1997). In particular, Salmon and Pereira investigated the relation

between parent report CBQ-EC and coping and distress responses to pain.

Research with the EC self-report measures developed by Lonigan and colleagues

continues as well. Investigations are underway regarding the short and long term stability of the

ECS as are additional studies assessing the longitudinal predictive relations between NA, PA,

and EC and measures of anxiety, depression, and externalizing problems using a sample assessed

at two time points approximately 11 months apart (Lonigan & Phillips, 2003). Other work is

ongoing regarding the concurrent relations of the EC scale to symptoms of psychopathology

(e.g., Vasey, Lonigan et al., 2002). Phillips and Hooe (2001) reported results from a parent-

report measure of EC appropriate for older children and adolescents that would expand the

methodological scope for the construct and allow for comparison of parent- and child-report EC

and their relations to external constructs for this age group.

Impulsivity

In the present study, a number of latent variable models that included impulsivity as a

factor on the same level as the three temperament factors failed to converge. However, the

distinct latent variable for Impulsivity was supported in both initial PCA analyses and in single

and multisample CFA analyses of the four-factor model. Moreover, there was a correlation

between Impulsivity and EC when defined as latent or observed composite variables, but not one

of sufficient magnitude to suggest they should be combined. These findings suggest that there is

a meaningful and empirically supportable difference between EC and Impulsivity as it was

defined in this study. Further, the results indicated that there were significant relations between

Impulsivity and the reactive temperament variable PA when defined as either latent variables or

composite observed variables, but that NA and Impulsivity were unrelated or only modestly

related.

However, there were some more unexpected findings for relations between observed

Impulsivity and the composite symptom variables. For example, contrary to expectations and to

the correlational findings, Impulsivity was not uniquely related in regression analyses to

measures of externalizing symptoms. This is inconsistent with a wide array of previous studies

that have supported a primary role for impulsivity in the disruptive behavior disorders,

particularly ADHD (e.g., Caspi et al., 1995; Eisenberg et al., 2001; Newman & Wallace, 1993;
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Olson et al., 1999). It is also inconsistent with previous findings using only the Impulsivity scale

from the ECS (e.g., Lonigan, Phillips et al., 1999a, 1999b, Phillips & Lonigan, 2001a),

suggesting that something in the additive combination of this scale with MPQ-Control removed

its significant unique relation to Externalizing Symptoms. As the latent variable SEM models

with Impulsivity included were not successfully analyzed, it was not possible to fully explore the

relation between Impulsivity and Externalizing Symptoms in latent form. It also is worth noting

that in previous analyses with the single instrument measurement no constraints were placed on

pathways within SEM models, thus leaving unanswerable the question of whether similar

convergence problems with all four factors would have emerged in that more limited

measurement model.

As noted in the Introduction, impulsivity has been defined and measured in a variety of

ways, not all of which cohere into a single construct or share predictive relations. As such, one

relevant question is whether impulsivity can be considered a core temperamental reactive

construct like NA and PA, a core regulatory construct like EC, or whether it is more

appropriately conceived as operating on a different level of analysis. For example, it may be that

impulsivity is best conceptualized as the joint product of PA, NA, and EC influences on

cognitive and behavioral output. This is somewhat consistent with the most recent version of

BAS/BIS theory that says that impulsivity is the joint product of high BAS and low BIS (e.g.,

Corr, 2002) in contrast to previous instantiations of the model where the influences of BAS and

BIS were considered independent (e.g., Gray, 1987). Relatedly, and more consistent with the

original BAS/BIS model, impulsivity may actually be the extreme end of a PA/Extraversion

construct. As noted in the Introduction, the present operationalization of PA included the low and

moderate ranges but not the high end. A third alternative is that impulsivity may be best defined

purely as a behavioral style similar to how it is represented in Buss and Plomin’s original EASI

instrument (1975). The present results do not clearly support any one of these possibilities, and

do more to raise issues regarding measurement and construct validation.

For example, most extant questionnaire measures for impulsivity have been developed

and validated primarily in relation to externalizing symptom measures. Whereas these

correlations are clearly meaningful, in the absence of convergent correlations with a criterion

measure of impulsivity, they do not signify that impulsivity is what is being measured. That is, if

there are multiple purported measures of impulsivity that do not form a single latent factor and
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have unique correlates, then they cannot all be truly measuring the construct. In fact, no

consensus criterion measure of impulsivity (or of many trait concepts) exists at present. In its

absence, researchers must rely on a bootstrapping process of instrument development in which

potential measures are tested against one another and against multiple external validators.

Moreover, one need suggested by the current findings is a return to item level analyses and

iterative empirical measure development rather than a reliance on scale level measurement with

instruments that may be of questionable validity as true measures of the construct of interest.

This appears necessary not only for impulsivity but also for NA and EC given the above-

mentioned inadvertent overlap found in their latent renditions.

The ongoing construct validation process for EC and Impulsivity should emphasize their

discrimination both theoretically and empirically. In addition to the present study, other new

work in this area has been conducted. For example, a study by Eisenberg (e.g., Eisenberg et al.,

2001) compared groups of children defined by parent- or teacher-rated behavior problems on

reported and observed levels of temperamental emotionality and regulation. Of relevance was the

empirically supported decision to keep their construct of effortful regulation (i.e., EC), as

represented by attention control and inhibitory control, separate from their construct of

impulsivity. These constructs had independent relations with emotionality and internalizing and

externalizing behaviors. Aspects of high regulation were a protective factor against having either

kind of behavior problem, particularly externalizing. High impulsivity also contributed to risk for

externalizing problems, whereas internalizing children were actually lower than the control

children on impulsivity.  Similarly, a recent study by Olson and colleagues (e.g., Olson, Bates,

Sandy, & Schilling, 2002) investigated the infant and toddler precursors to eight-year-old

impulsivity and attention and found that inhibitory control (i.e., EC) and behavioral impulsivity

had markedly different early predictors. In fact, whereas inhibitory control was significantly

predicted by a number of maternal characteristics and observational measures, behavioral

impulsivity was only predicted by earlier cognitive functioning.

These studies are consistent with the present findings of a difference between EC and

impulsivity and with the theoretical discrimination described by Nigg (2000) in his delineation of

effortful and motivational inhibition. These findings also are consistent with the few prior

empirical evaluations of multiple measures that found limited coherence or grouping into the
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general domains of cognitive and motor/behavioral impulsivity/inhibition (e.g., King et al., 1992;

Olson et al., 1999; White et al., 1994).

Executive Functioning

One issue in need of additional study is the concept of executive functioning itself

irrespective of any potential relation to temperament or psychopathology. The three tasks

selected here had not been assessed together in the same group of children at the time of

selection, and to date only one published study has used two of the three (Nigg et al., 2002).

Nigg et al. found that the performances of children with and without ADHD on the Tower of

London and Stop Signal tasks were moderately related. That study used the same version of the

Stop Signal task as was used here but a slightly different version of the Tower of London. The

present study revealed that whereas both the Tower of London performance and Attention Bias

Score were significantly related to Stop Signal Reaction Time, they were not significantly related

to one another. This calls into question the claim that they can all be considered markers of

executive functioning and adds support to the argument that this denotation may currently be too

broadly applied or that it is best used as an umbrella term for several distinct subsystems. That is,

it may be that there are several different kinds of executive processes that are only moderately

related. Given that these tasks were developed in the context of separate research traditions that

focused on a disorder type or a narrowly defined process, it is not surprising that calling them all

executive functioning is a likely oversimplification. Future studies are needed to better delineate

the convergent and discriminant relations between tasks and processes and to identify whether

there is overlap in the neuropsychological and structural underpinnings of clusters of related

tasks.

The prevailing viewpoint within the most recent literature on executive functioning in

children in fact does indicate that the construct is best thought of as multifaceted (Hughes, 2002;

Nigg et al., 2002; Welsh, 2002). For example Hughes discussed several recent studies that point

to the differential salience of executive functioning tasks at various ages. Hughes also highlights

the fact that even different versions of the same task may call upon slightly varying components

of executive processes. In her review, Welsh separates visual and verbal working memory and

inhibition and explores the convergence and discrimination of these aspects within disordered

and typical populations. Nigg et al. (2002) noted that “Nearly all experts agree that the domain is
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nonunitary” (p. 60) but then added that there is no consensus on number or content of the

subdomains.

A weakness in the current state of the literature for executive functioning has been the

lack of sufficient sample sizes to take advantage of more sophisticated statistical methods, such

as the factor analytic techniques used here, to assess task and construct relations. Studies that

investigate the shared and unique variances of different tasks are, at this juncture, needed as

much or more than the traditional correlational and regression analyses that have focused on

group designs and the external relations of executive functioning measures. Ultimately, current

theories of executive functioning and inhibition systems may require evaluation and adaptation

in the context of future empirical findings (e.g., Barkley, 1997). For example, it may be that there

is a set of capabilities that do form a coherent grouping whereas certain others stand alone. It

may be that some skills are subsumed within others or that some are developmentally related.

One of the ongoing challenges in this area is the difficulty in finding executive

functioning tasks to measure the same capabilities in spite of methodological differences. For

example, there have been some claims that different versions of the Tower tasks tap separate

areas simply by subtly modifying the instructions. Likewise, there are few if any studies

indicating which tasks measure the same executive functioning domain while being appropriate

for differing age groups, let alone many studies that assess performance on the same task across

a developmental trajectory. A finding of measures that can be adapted across developmental

periods or of homologous tasks across the age span would enable better longitudinal research

into the role that executive functioning may have into both the development of adolescent and

adult personality and of various symptom and disorder expression.

Investigation also is needed to determine if and how Kochanska’s gross and fine motor

behavioral tasks (e.g., Eisenberg et al., 2001; Kochanska et al., 1996, 2000) relate to the

cognitive and attentional control tasks currently more prominent in the executive functioning

field. The study by Davis et al. (2002) indicated no relations between two of Kochanska’s delay

of gratification tasks and their two executive functioning tasks. As well, a recent factor-analytic

investigation of many of these tasks indicated that the battery forms two to four factors

depending on the children’s age (Murray & Kochanska, 2002) rather than a single construct. In

contrast, Girardi-Caulton (2002) found significant relations between one or more of Kochanska’s

tasks and both the CBQ report and attention task results. Thus, further exploration is needed to
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determine where Kochanska’s laboratory tasks fit into the nomological networks of both EC and

executive functioning.

If future research upholds the theory of separable executive functioning subsystems, then

one clear point of investigation will be determining the unique associations between each type

and different disorders and temperament constructs. Unique relations between a disorder and a

particular executive functioning system could be important for investigation of the genes relevant

for these disorders and for understanding of their etiology and functional impairments.

Moreover, our greater understanding of the longitudinal causal pathways between these domains

may reveal that they are, in fact, bidirectional, such that impairments or abnormalities in

executive functioning may contribute to disorder formation, which then further impairs the

executive performance. Such avenues of study also are important in light of emerging findings

suggesting the role of some executive mechanisms in intervention studies. For example, work is

ongoing in several different laboratories on the impact of training to eliminate attention biases on

trait and symptomatic anxiety (e.g., Rutherford, MacLeod, & Campbell, 2002; Vasey, Hazen, &

Schmidt, 2002).

Conclusion

Although notable for its large scale and multiple measures, this study had some clear

limitations that may impede generalizability. First, this study included a community sample that

was not selected for heightened symptomatology. There is no way to determine what percentage

of the participants presented with subclinical or clinical levels of psychopathology at the time of

the study. However, the large sample size and the standard deviations for many of the measures

suggest that there were likely some participants in the elevated range on one or more symptom

type. Further, the absence of significant differences in the mean levels across the various

subsamples insures that the full range of symptom severity was accessible across all analyses.

Despite this, there is a clear need for replication of these and similar analyses with samples

selected for their clinical presentation. Moreover, studies that directly compare both structural

and predictive relations between clinical and nonclinical groups would be informative.

Although large enough to do so, the current analyses did not include investigation of age

or sex differences on temperament, symptom, or executive functioning variables. Research

would suggest that boys may show more externalizing problems and possibly more inhibition-

related executive functioning difficulties. Analyses within this and other samples are needed to
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explore these hypotheses and to test the robustness of the predictive relations between

temperament and symptoms across these groups. Another worthwhile avenue of investigation

would be to assess potential mediators and moderators of the shift in internalizing

symptomatology toward higher rates for girls as children get older. For example, would girls low

in NA and high in PA be protected against an increase whereas boys with the opposite profile

become atypically susceptible?

Clearly needed as well is more longitudinal research on the relation between

temperament and psychopathology in children and adolescents. Whereas the present study was

entirely cross-sectional, two other samples from the same school have similar data from at least

two time points . Thus, future research will explore longitudinal relations, similar to the work

already complete or underway with measures of NA, PA, EC, and impulsivity (e.g., Lonigan et

al., in press; Lonigan et al., 2003). One particularly intriguing question is whether temperament

and symptomatology at an earlier age predicts performance on the executive functioning tasks.

Whereas the cross-sectional relations in this study were not significant, it may be that previous

extreme levels in one or more of these domains impedes or accelerates progress in executive

functioning competency development.

Another caveat to the current study is its predominant reliance on self-report

measurement. Whereas a wealth of research has explored the limited correspondence between

parent- and child-report symptoms (e.g., Achenbaugh, McConaughy, & Howell, 1987; Cole,

Truglio, & Peeke, 1997; Epkins, 1996) and thus called into question the utility of multi-

informant measurement, another line of thought suggests that each informant can offer a unique,

useful perspective (e.g., Hope et al., 1999). Further, as was done with parent- and child-report of

NA and PA by Phillips et al., (2002) latent variable models that explore the structure and

predictive power of both sources of temperament measurement may help clarify these constructs

and the optimal roles of each informant. For example, it may be that whereas parents are better

reporters on gross motor and behavioral impulsivity, children themselves may be better at

describing their EC-related regulatory capacities. Likewise, as children appear to be the best

source of information regarding internalizing problems (Epkins & Meyers, 1994; Garber, Van

Slyke, & Walker, 1998), their perspective will continue to be necessary when assessing anxiety

and depression.
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Overall, this study provides a good starting point for future research at the crossroads

between temperament, psychopathology, and executive functioning. The replication of findings

consistent with the tripartite model indicates that NA and PA are an empirically robust core for

the temperament component of such investigations. In contrast, this study suggests that more

work is needed to solidify the constructs of EC and impulsivity, particularly with respect to

relations with executive functioning. Such efforts appear well worth the investment, given the

findings of relations between all the temperament dimensions and concurrent psychopathology,

and the potential these hold as clues to etiology and prevention in children.
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APPENDIX A

Temperament Measures
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PANAS
Below are a number of words that describe different feelings and emotions.  Read each word and
then circle the appropriate number under the correct column next to that word.  Mark each word
for the degree you feel this way, that is, for how you feel in general.

Very
Slightly

or
Not at All

A Little Moderately
Quite
A Bit Extremely

INTERESTED 1 2 3 4 5

DISTRESSED 1 2 3 4 5

EXCITED 1 2 3 4 5

UPSET 1 2 3 4 5

STRONG 1 2 3 4 5

GUILTY 1 2 3 4 5

SCARED 1 2 3 4 5

HOSTILE 1 2 3 4 5

ENTHUSIASTIC 1 2 3 4 5

PROUD 1 2 3 4 5

IRRITABLE 1 2 3 4 5

ALERT 1 2 3 4 5

ASHAMED 1 2 3 4 5

INSPIRED 1 2 3 4 5

NERVOUS 1 2 3 4 5

DETERMINED 1 2 3 4 5

ATTENTIVE 1 2 3 4 5

JITTERY 1 2 3 4 5

ACTIVE 1 2 3 4 5

AFRAID 1 2 3 4 5
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Effortful Control Scale

Below are a number of sentences a person might use to describe themselves.  Read each
sentence; then circle the appropriate number next to each sentence to show how much this
sentence describes you.
Indicate how much each sentence describes how you are most of the time.

Not

at All

Not

Much

Some

What

Often Very

Much

1. I do not complete my homework. 1 2 3 4 5

2. I am able to resist laughing or smiling

when it isn’t appropriate.

1 2 3 4 5

3. I really dislike it when someone breaks

the rules.

1 2 3 4 5

4. I have difficulty completing assignments

on time.

1 2 3 4 5

5.  When I don’t get what I want, it’s hard

to enjoy something else.

1 2 3 4 5

6. Whenever I decide anything I always

think about whether it’s right or wrong.

1 2 3 4 5

7. I have a hard time following instructions. 1 2 3 4 5

8. I plan and organize my schoolwork very

carefully.

1 2 3 4 5

9. When an activity or task is difficult, I

give up.

1 2 3 4 5

10.  I find it easy to concentrate on what I

am doing.

1 2 3 4 5

11. My parent’s ideas of how to do things

have always proven best.

1 2 3 4 5

12.  I will move from one task to another

without completing any of them.

1 2 3 4 5

13. I can easily stop an activity when told to

do so.

1 2 3 4 5

14. I usually keep at a task or project until

it’s done.

1 2 3 4 5

15. I wait to be called on before speaking. 1 2 3 4 5

16. Even little things distract me. 1 2 3 4 5
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17. I like to stop and think things over

before I do them.

1 2 3 4 5

18. I leave my own projects or tasks

unfinished.

1 2 3 4 5

19. I have a hard time concentrating on my

work because I’m always thinking

about other things.

1 2 3 4 5

20. Once I’m involved in a task, nothing

can distract me from it.

1 2 3 4 5

21. I start many things that I don’t finish. 1 2 3 4 5

22. I often get lost in my work. 1 2 3 4 5

23. I can lower my voice when asked to do

so.

1 2 3 4 5

24. When I get frustrated with projects or

tasks, I quit.

1 2 3 4 5
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ACS

Please answer each item, indicating how often it is true for you, on the following scale:
Almost Never, Sometimes, Often, or Always.

Almost

Never

Sometimes Often Always

1. It’s very hard for me to concentrate on a
difficult task when there are noises around.

1 2 3 4

2. When I need to concentrate and solve a
problem, I have trouble focusing my
attention.

1 2 3 4

3. When I am working hard on something, I still
get distracted by events around me.

1 2 3 4

4. My concentration is good even if there is
music in the room around me.

1 2 3 4

5. When concentrating, I can focus my attention
so that I become unaware of what’s going
on in the room around me.

1 2 3 4

6. When I am reading or studying, I am easily
distracted if there are people talking in the
same room.

1 2 3 4

7. When trying to focus my attention on
something, I have difficulty blocking out
distracting thoughts.

1 2 3 4

8. I have a hard time concentrating when I’m
excited about something.

1 2 3 4

9. When concentrating I ignore feelings of
hunger or thirst.

1 2 3 4

10. I can quickly switch from one task to
another.

1 2 3 4

11. It takes me a while to get really involved in a
new task.

1 2 3 4

12. It is difficult for me to coordinate my
attention between the listening and writing
required when taking notes during lectures.

1 2 3 4

13. I can become interested in a new topic very
quickly when I need to.

1 2 3 4

14. It is easy for me to read or write while I’m
also talking on the phone

1 2 3 4

15. I have trouble carrying on two conversations
at once.

1 2 3 4
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16. I have a hard time coming up with new ideas
quickly.

1 2 3 4

17. After being interrupted or distracted, I can
easily shift my attention back to what I was
doing before.

1 2 3 4

18. When a distracting thought comes to mind, it
is easy for me to shift my attention away
from it.

1 2 3 4

19. It is easy for me to alternate between two
different tasks.

1 2 3 4

20. It is hard for me to break from one way of
thinking about something and look at it
from another point of view.

1 2 3 4
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AFARS

Directions. This form is about how you feel.   For each sentence that you read, circle
the answer that best tells how true that sentence is about how you usually feel.
Remember, there are no right or wrong answers, just circle what you think describes
you best.

1. When I’m doing well at something, I really feel good. never
true

sometimes
true

most times
true

always
true

2. Other people upset me. never
true

sometimes
true

most times
true

always
true

3. Often I have trouble getting my breath. never
true

sometimes
true

most times
true

always
true

4. I get upset easily. never
true

sometimes
true

most times
true

always
true

5. My mouth gets dry. never
true

sometimes
true

most times
true

always
true

6. I have fun at school. never
true

sometimes
true

most times
true

always
true

7. My heart beats too fast. never
true

sometimes
true

most times
true

always
true

8. Little things bother me. never
true

sometimes
true

most times
true

always
true

9. I will try something new if I think it will be fun. never
true

sometimes
true

most times
true

always
true

10. My hands get shaky. never
true

sometimes
true

most times
true

always
true

11. When I get something I want, I feel excited. never
true

sometimes
true

most times
true

always
true

12. I over-react to things. never
true

sometimes
true

most times
true

always
true

13. I have trouble swallowing. never
true

sometimes
true

most times
true

always
true

14. I love going to new places. never
true

sometimes
true

most times
true

always
true

15. I get upset by little things. never
true

sometimes
true

most times
true

always
true

16. I feel shaky. never
true

sometimes
true

most times
true

always
true

17. I would love to win a contest never
true

sometimes
true

most times
true

always
true

18. I don't like to wait for things. never
true

sometimes
true

most times
true

always
true

19. I like being with people never
true

sometimes
true

most times
true

always
true

20. I have trouble breathing never sometimes most times always
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true true true true

21. When I see a chance for fun, I take it. never
true

sometimes
true

most times
true

always
true

22. I get upset. never
true

sometimes
true

most times
true

always
true

23. When good things happen to me, I feel full of energy. never
true

sometimes
true

most times
true

always
true

24. I have plenty of friends. never
true

sometimes
true

most times
true

always
true

25. I sometimes feel faint. never
true

sometimes
true

most times
true

always
true

26. I can't calm down once I am upset. never
true

sometimes
true

most times
true

always
true

27. Often I feel sick in my stomach. never
true

sometimes
true

most times
true

always
true



115

APPENDIX B

Symptom Measures
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RADS

Listed below are some sentences about how you feel.  Read each sentence and decide how often
you feel this way.  Decide if you feel this way: almost never, hardly ever, sometimes, or most of
the time.  Circle the number that goes with the answer that best describes how you really feel.
Remember, there are no right or wrong answers. Just choose the answer that tells how you
usually feel.

Almost

never

Hardly

ever

Sometimes Most of the

time

1.  I feel happy. 1 2 3 4

2. I worry about school. 1 2 3 4

3.  I feel lonely. 1 2 3 4

4.  I feel my parents don’t like me. 1 2 3 4

5.  I feel important. 1 2 3 4

6.  I feel like hiding from people. 1 2 3 4

7.  I feel sad. 1 2 3 4

8.  I feel like crying. 1 2 3 4

9.  I feel that no one cares about me. 1 2 3 4

10.  I feel like having fun with other students. 1 2 3 4

11.  I feel sick. 1 2 3 4

12.  I feel loved. 1 2 3 4

13.  I feel like running away. 1 2 3 4

14.  I feel like hurting myself. 1 2 3 4

15.  I feel that other students don’t like me. 1 2 3 4

16.  I feel upset. 1 2 3 4

17.  I feel life is unfair. 1 2 3 4

18.  I feel tired. 1 2 3 4

19.  I feel I am bad. 1 2 3 4

20.  I feel I am no good. 1 2 3 4

21.  I feel sorry for myself. 1 2 3 4

22.  I feel mad about things. 1 2 3 4

23.  I feel like talking to other students. 1 2 3 4

24.  I have trouble sleeping. 1 2 3 4

25.  I feel like having fun. 1 2 3 4

26.  I feel worried. 1 2 3 4

27.  I get stomachaches. 1 2 3 4

28.  I feel bored. 1 2 3 4

29.  I feel like eating meals. 1 2 3 4

30.  I feel like nothing I do helps anymore. 1 2 3 4
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1. ___  I am sad once in a while

___ I am sad many times.

___  I am sad all the time.

2. ___  Nothing will ever work out for me.

___  I am not sure if things will work out
for me.

___  Things will work out for me OK.

3. ___  I do most things OK.

___  I do many things OK.

___  I do everything wrong.

4. ___  I have fun in many things.

___  I have fun in some things.

___  Nothing is fun at all.

5. ___  I am bad all the time.

___  I am bad many times.

___  I am bad once in a while.

6. ___ I think about bad things happening
to me once in a while.

___  I worry that bad things will happen
to me.

___  I am sure that terrible things will
happen to me.

7.   I hate myself
___  I do not like myself.

___  I like myself.

8. ___  All bad things are my fault.

___  Many bad things are my fault.

___ Bad things are usually not my fault.

9. ___  I do not think about killing myself.

___ I think about killing myself but I
would not do it.

___ I want to kill myself.

10. ___ I feel like crying every day.

___ I feel like crying many days.

___  I feel like crying once in a while.

11. ___  Things bother me all of the time.

___  Things bother me many times.

___  Things bother me once in a while.

12. ___  I like being with people.

___  I do not like being with people
many times.

___  I do not want to be with people at
all.

Children’s Depression Inventory

Kids sometimes have different feelings and ideas.  This form lists the feelings and ideas in groups.  For each group, pick one

sentence that describes you best for the past two weeks.  After you pick a sentence for the first group, go on to the next group.

There is no right or wrong answer.  Just pick the sentence that best describes the way you have been recently.  Put a mark like
this "X" next to your answer.  Put a mark on the line next to the sentence that you pick.

Here is an example of how this form works.  Try it.  Put a check mark next to the sentence that describes you best.
Example: _____  I read books all the time.

_____  I read books once in a while.

_____  I never read books.

-------------------------------------------------------------------------------------------------------------

REMEMBER, PICK THE SENTENCE THAT DESCRIBES YOUR FEELINGS AND IDEAS

IN THE PAST TWO WEEKS

-------------------------------------------------------------------------------------------------------------
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13. ___  I can not make up my mind
about things.

___  It is hard for me to make up my
mind about things.

___  I make up my mind about things
easily.

14. ___ I look OK.

___  There are some bad things about
my looks.

___  I look ugly.

15. ___ I have to push myself all the time to
do my schoolwork.

___ I have to push myself many times to
do my schoolwork.

___ Doing schoolwork is no big
problem.

16. ___ I have trouble sleeping every night.

___ I have trouble sleeping many nights.

___ I sleep pretty well.

17. ___  I am tired once in a while.

___  I am tired many days.

___  I am tired all the time.

18. ___  Most days I do not feel like eating.

___  Many days I do not fell like eating.

___  I eat pretty well.

19. ___  I do not worry about aches and
pains.

___  I worry about aches and pains many
times.

___  I worry about aches and pains all
the time.

20. ___  I do not feel alone.

___  I feel alone many times.

___  I feel alone all the time.

21. ___ I never have fun at school.

___ I have fun at school many times.

___ I have fun at school all the time.

22. ___ I have plenty of friends.

___  I have some friends, but I wish I
had more.

___  I do not have any friends.

23. ___  My schoolwork is all right.

___ My schoolwork is not as good as
before.

___  I do very badly in subjects I used to
be good in.

24___    I can never be as good as other
kids.

___  I can be as good as other kids if I
want to.

___  I am just as good as other kids.

25. ___  Nobody really loves me.

___  I am not sure if anybody loves me.

___  I am sure that somebody loves me.

26. ___  I usually do what I am told.

___  I do not do what I am told most
times.

___  I never do what I am told.

27. ___  I get along with people.

___  I get into many fights.

___  I get into fights all the time.

REMEMBER, PICK THE SENTENCE THAT DESCRIBES YOUR FEELINGS AND IDEAS IN THE PAST TWO WEEKS
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RCADS

Please put a circle around the word that shows how often each of these things happen to

you. There are no right or wrong answers.

1. I worry about things  . . . . . . . . . . . . . .

2. I feel sad or empty . . . . . . . . . . . . . . . . . .

3. When I have a problem, I get a funny
feeling in my stomach  . . . . . . . . . . . . . .

4. I worry when I think I have done poorly
at something . . . . . . . . . . . . . . . . . . . . . .

5. I would feel afraid of being on my own
at home………………………………….

6. Nothing is much fun anymore . . . . . . . . .

7. I feel scared when I have to take a test . .

8. I feel worried when I think someone is
angry with me . . . . . . . . . . . . . . . . . . . . .

9.  I worry about being away from my
parents .…………………………….

10. I get bothered by bad or silly thoughts or
pictures in my mind  . . . . . . . . . . . . . . . .

11. I have trouble sleeping . . . . . . . . . . . . . .

12. I worry that I will do badly at my school
work… …………………………………

13. I worry that something awful will
happen to someone in my family  . . . . . .

14. I suddenly feel as if I can't breathe when
there is no reason for this  . . . . . . . . . . . .

15. I have problems with my appetite . . . . . .

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always
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16. I have to keep checking that I have done
things right (like the switch is off, or the
door is locked)………………………….

17. I feel scared if I have to sleep on my
own……………………………………

18. I have trouble going to school in the
mornings because I feel nervous or
afraid………………………………….

19. I have no energy for things……………

20. I worry I might look foolish…………..

21. I am tired a lot………………………….

22. I worry that bad things will happen to
me……………………………………….

23. I can’t seem to get bad or silly thoughts
out of my head………………………….

24. When I have a problem, my heart beats
really fast………………………………

25. I cannot think clearly…………………..

26. I suddenly start to tremble and shake
when there is no reason for this……….

27. I worry that something bad will happen
to me……………………………………

28. When I have a problem, I feel shaky…...

29. I feel worthless………………………….

30. I worry about making mistakes…………

31. I have to speak of special thoughts (like
numbers or words) to stop bad things
from happening…………………………

32. I worry what other people think of me….

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never       Sometimes       Often       Always

Never      Sometimes       Often      Always
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33. I am afraid of being in crowded places
(like shopping centers, the movies,
buses, busy playgrounds)………………

34. All of a sudden I feel really scared for no
reason at all  . . . . . . . . . . . . . . . . . . . . . .

35. I worry about what is going to happen . .

36. I suddenly become dizzy or faint when
there is no reason for this  . . . . . . . . . . . .

37. I think about death . . . . . . . . . . . . . . . . .

38. I feel afraid if I have to talk in front of
my class………………………………

39. My heart suddenly starts to beat too
quickly for no reason  . . . . . . . . . . . . . . .

40. I feel like I don’t want to move . . . . . . . .

41. I worry that I will suddenly get a scared
feeling when there is nothing to
be afraid of  . . . . . . . . …………………

42. I have to do some things over and over
again (like washing my hands, cleaning
or putting things in a certain order) . . . . .

43. I feel afraid that I will make a fool of
myself in front of people  . . . . . . . . . . . .

44. I have to do some things in just the right
way to stop bad things from happening...

45. I worry when I go to bed at night . . . . . .

46. I would feel scared if I had to stay away
from home overnight  . . . . . . . . . . . . . . .

47. I feel restless . . . . . . . . . . . . . . . . . . . . . .

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always

Never      Sometimes       Often      Always
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RCMAS

CIRCLE THE ANSWER THAT IS TRUE FOR YOU

1.  I have trouble making up my mind. Always Usually Rarely Never

 2.  I get nervous when things do not go the right way for me. Always Usually Rarely Never

 3.  Others seem to do things easier than I can. Always Usually Rarely Never

 4.  I like everyone I know. Always Usually Rarely Never

 5.  It is hard for me to keep my mind on anything. Always Usually Rarely Never

 6.  Often I have trouble getting my breath. Always Usually Rarely Never

 7.  I worry a lot of the time. Always Usually Rarely Never

 8.  I am afraid of a lot of things. Always Usually Rarely Never

 9.  I am always kind. Always Usually Rarely Never

10.  I get mad easily. Always Usually Rarely Never

11.  I worry what my parents will say to me. Always Usually Rarely Never

12.  I feel that others do not like the way I do things. Always Usually Rarely Never

13.  Often, I can only think about what worries me. Always Usually Rarely Never

14.  I always have good manners. Always Usually Rarely Never

15.  It is hard for me to get to sleep at night. Always Usually Rarely Never

16.  I worry about what other people think of me. Always Usually Rarely Never

17.  I feel alone even when there are people with me. Always Usually Rarely Never

18.  I am always good. Always Usually Rarely Never

19.  Often I feel sick in my stomach. Always Usually Rarely Never

20.  My feelings get hurt easily. Always Usually Rarely Never

21.  My hands feel sweaty. Always Usually Rarely Never

22.  I am always nice to everyone. Always Usually Rarely Never

23.  I am tired a lot. Always Usually Rarely Never
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CIRCLE THE ANSWER THAT IS TRUE FOR YOU

24.  I worry about what is going to happen. Always Usually Rarely Never

25.  Other people are happier than me. Always Usually Rarely Never

26.  I tell the truth every single time. Always Usually Rarely Never

27.  I have bad dreams. Always Usually Rarely Never

28.  My feelings get hurt easily when I am fussed at. Always Usually Rarely Never

29.  I feel someone will tell me I do things the wrong way. Always Usually Rarely Never

30.  It is hard to pay attention. Always Usually Rarely Never

31.  I never get angry. Always Usually Rarely Never

32.  I wake up scared some of time. Always Usually Rarely Never

33.  I worry when I go to bed at night. Always Usually Rarely Never

34.  It is hard for me to keep my mind on my schoolwork. Always Usually Rarely Never

35.  I never say things that I shouldn't. Always Usually Rarely Never

36.  I wriggle in my seat a lot. Always Usually Rarely Never

37.  When I worry, it is difficult to concentrate. Always Usually Rarely Never

38.  I am nervous. Always Usually Rarely Never

39.  A lot of people are against me. Always Usually Rarely Never

40.  I never lie. Always Usually Rarely Never

41.  I often worry about something bad happening to me. Always Usually Rarely Never

42.  I forget things easily. Always Usually Rarely Never

43.  I think about things that worry me even when I am doing
something else.

Always Usually Rarely Never

44.  Often, I notice my heart racing. Always Usually Rarely Never

45.  I often feel dizzy or lightheaded. Always Usually Rarely Never

46.  My chest hurts often. Always Usually Rarely Never
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PSWQ-R

Circle the number that shows how true these statements are for you typically:

Never True Rarely Sometimes Often True Always

1. If I do not have  enough
time to do everything, I
do not worry about it

1 2 3 4 5

2. My worries overwhelm me 1 2 3 4 5

3. I do not tend to worry about
things

1 2 3 4 5

4. Many situations make me
worry

1 2 3 4 5

5. I know I should not worry
about things,  but I just
cannot help it

1 2 3 4 5

6. When I am under pressure, I
worry a lot

1 2 3 4 5

7. I am always worrying about
something

1 2 3 4 5

8. I find it easy to dismiss
worrisome thoughts

1 2 3 4 5

9. As soon as I finish one task,
I start to worry about
everything else I have

1 2 3 4 5

10. I never worry about
anything

1 2 3 4 5

11. When  there is nothing
more I can do about a
concern, I do not worry

1 2 3 4 5

12. I have been a worrier all
my life

1 2 3 4 5

13. I notice that I have been
worrying about things

1 2 3 4 5

14. Once I start worrying, I
cannot stop

1 2 3 4 5

15. I worry all the time 1 2 3 4 5

16. I worry about projects until
they are done

1 2 3 4 5
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CASS-S

For the items below, circle the number that indicates whether the item is Not at All, Just a Little,
Pretty Much, or Very True for you.  “Not at All” means that the item seldom or never a problem.
“Very Much” means that the item is very often a problem or occurs very frequently.  “Just a
Little” and “Pretty Much” are in between. Please respond to all the items.

Not True at

All never,

seldom

Just a Little

True

occasionally

Pretty Much

True often,

quite a bit

Very Much

True very

often, very

frequent

1.  My parents only notice my bad behavior. 0 1 2 3

2.  I bend the rules whenever I can. 0 1 2 3

3.  I tend to learn more slowly than I would like. 0 1 2 3

4.  I am touchy or easily annoyed. 0 1 2 3

5.  I cannot sit still for very long. 0 1 2 3

6.  I feel like crying. 0 1 2 3

7.  I get into trouble with the police. 0 1 2 3

8.  I have trouble organizing my schoolwork. 0 1 2 3

9.  My parents expect too much from me. 0 1 2 3

10.  I have too much energy to sit still for long. 0 1 2 3

11.  Noises tend to put me off track when I am
studying.

0 1 2 3

12.  I break rules. 0 1 2 3

13. I forget things that I have learned. 0 1 2 3

14.  I tend to squirm and fidget. 0 1 2 3

15.  I do not have good judgement about a lot of
things.

0 1 2 3

16.  I like to hurt some people. 0 1 2 3

17.  Sticking with things for more than a few
minutes is difficult.

0 1 2 3

18.  I feel restless inside even if I am sitting still. 0 1 2 3

19.  My handwriting is poor. 0 1 2 3

20.  I have urges to do really bad things. 0 1 2 3

21.  I have trouble concentrating on more than
one thing at a time.

0 1 2 3

22.  I have to get up and move around during
homework.

0 1 2 3

23.  I am behind in my studies. 0 1 2 3

24.  I destroy property that belongs to others. 0 1 2 3

25.  I lose my place when I am reading. 0 1 2 3

26. I have trouble sitting still through a meal. 0 1 2 3

27.  My parents do not reward my good behavior. 0 1 2 3
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Adolescent Behavior Checklist

Instructions: The statements below describe different behaviors.  Read each item carefully and decide how much
you think you have this behavior during the past 6 months using the following scale: NOT AT ALL, JUST A
LITTLE, PRETTY MUCH, or VERY MUCH.  For each item, circle the number in the column that goes with your
answer.  PLEASE ANSWER ALL ITEMS.

Not
At All

Just a
Little

Pretty
 Much

Very
Much

1.   I have difficulty sitting still. 1 2 3 4

2.   I get excited easily. 1 2 3 4

3.   I say or do things without thinking. 1 2 3 4

4.   I have trouble concentrating. 1 2 3 4

5.   I don’t finish things I start. 1 2 3 4

6.   I get frustrated easily. 1 2 3 4

7.   I get angry easily. 1 2 3 4

8.   I get into trouble with adults, such as principals,

teachers, and employers.

1 2 3 4

9.   I argue with my family members. 1 2 3 4

10.  I argue with people outside my family. 1 2 3 4

11.  My moods change quickly. 1 2 3 4

12.  I purposely break rules or disobey instructions. 1 2 3 4

13.  I do dangerous things without thinking what might

happen.

1 2 3 4

14.  I get into trouble with the police; I break laws. 1 2 3 4

15.  I steal things. 1 2 3 4

16.  I lie to people. 1 2 3 4

17.  I skip school; I am truant. 1 2 3 4

18.  I am disorganized. 1 2 3 4

19.  I have trouble making or keeping friends. 1 2 3 4

20.  My mind wanders easily; I daydream. 1 2 3 4

21.  I am easily distracted by noises. 1 2 3 4
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Not
At All

Just a
Little

Pretty
Much

Very
Much

22.  I have trouble staying seated. 1 2 3 4

23.  I have problems waiting my turn in games and group

situations.

1 2 3 4

24.  I forget to do my chores or other things I’m asked to

do.

1 2 3 4

25.  I often blurt out answers to questions before they are

completed.

1 2 3 4

26.  I talk too much. 1 2 3 4

27.  I feel restless and nervous. 1 2 3 4

28.  I have difficulty learning in school. 1 2 3 4

29.  I have problems paying attention to instructions. 1 2 3 4

30.  I interrupt others when they are speaking. 1 2 3 4

31.  I lose things necessary to do my classwork (e.g.,

pencils, books).

1 2 3 4

32.  I don’t complete my classwork. 1 2 3 4

33.  I’m physically cruel to animals or people. 1 2 3 4

34.  I swear or use bad language. 1 2 3 4

35.  I disturb or annoy other people. 1 2 3 4

36.  I blame others for my own mistakes. 1 2 3 4

37.  I get into physical fights. 1 2 3 4

38.  I waste time when studying. 1 2 3 4

39.  I have problems remembering what I read. 1 2 3 4

40.  My friends get annoyed with me. 1 2 3 4

41.  I don’t get along with peers of the opposite sex. 1 2 3 4

42.  I don’t complete my homework. 1 2 3 4

43.  I make careless errors in my classwork or homework. 1 2 3 4

44.  My classwork or homework is sloppy. 1 2 3 4
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Appendix C

Instructions and Scoring for the Behavioral Measures
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Tower of London-R Instructions

[SEAT THE SUBJECT AT THE TABLE ACROSS FROM YOU AND POSITION THE TOL
PUZZLE ON THE TABLE, WITHIN EASY REACH OF THE SUBJECT, WITH THE
TALLEST PEG ON THE SUBJECT’S LEFT]

[SHOW PRACTICE PROBLEM #1]

This task is called the Tower of London. You will be working with these three balls on
this wooden board. As you can see, there are three pegs of differing heights. [SET UP
PRACTICE PROBLEM #1]  These three balls (red, blue, and green) fit onto the three pegs. All
three balls can fit onto the tallest peg; only two balls can fit on the middle peg; and only one ball
can fit on the shortest peg. You will be asked to move the balls to duplicate the goal state seen on
this card. When moving the balls, you need to follow three rules:

[DEMONSTRATE EACH RULE]

Only one ball may be moved at a time.
Balls may be moved only to another peg  (e.g., they cannot be placed on the table while you
move another ball).
You can only put one ball on the shortest peg, two balls on the middle peg, and all three balls can
fit on the tallest peg.

[GIVE PRACTICE PROBLEM]

For each problem, you will be told the number of moves that are required to solve it
correctly. You will be given only one chance to solve the problem in the designated number of
moves. If you move a ball to another peg (i.e., it passes the top of that peg----DEMO), and then
you change your mind and move it back to the original peg, this will count as a move and you
will get that problem wrong. It’s OK to think about the problem before you start moving the
balls. The problems will vary in difficulty and we only ask that you do your best.

Now we are going ton do a series of problems. Do you have any questions?  OK, let’s begin.

[GIVE 30 PROBLEMS]
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Stop Signal Instructions

The following instructions are read to the participant before they begin the task:

Practice 1 Instructions:

In this task you will see the letter “X” or the letter “O” displayed in the middle of the screen.
When you see the “X”, you need to press the “O” key on the keypad (point to the correct key).
When you see the “O” on the screen, press the “Enter” key on the keypad (point to the correct
key). Your goal is to press the correct key as quickly as you can when you see the letter flash on
the screen.

[32 PRACTICE TRIALS WITHOUT STOP SIGNAL DISPLAYED]

Practice 2 Instructions:

Now, in the next set of trials, you have the same task. Again, remember to press the “O” when
you see the “X” and the “Enter” when you see the “O” as quickly as you can. This time,
however, there is something else you have to do. On some of the trials, you will hear a tone
through the headphones after the letter comes onto the screen. When this happens, you have to
stop your response to the letter so you DO NOT press the key on these trials. Don’t wait to see if
the tone will sound on a trial, because most of the time it will not, and you will be late in
responding to the letter. Some of the time you hear the tone you will be able to stop yourself
from responding, but sometimes you won’t. Just do the best you can to respond quickly to the
letters by pressing the correct key, and stopping yourself from responding when you hear the
tones.

[32 PRACTICE TRIALS WITH STOP SIGNAL ON 25% DISPLAYED]

Test Trial Instructions:

Good job. The rest of the trials are just the same as the last set, sometimes there will be a tone
telling you to stop, but most of the time there won’t be. Remember to press the correct key as
quickly as you can. You will get a short break between groups of trials.

[8 BLOCKS OF 32 TRIALS DISPLAYED, WITH UP TO 1 MINUTE BREAK BETWEEN
BLOCKS, BREAKS CONTROLLED BY ADMINISTRATOR]
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Dot-Probe Detection Task Instructions

The following instructions are displayed on the computer before the participant begins the task:

Word Reading Task:

In this task, you will be shown words, two at a time. They will appear one above the other in the
middle of the screen. The words will disappear after a short time. Your job is to try to read both
words aloud.

Before each pair of words appears, a cross will appear in the middle of the screen. Once you see
the cross, press either button on the mouse to see the next pair of words. Press either mouse
button to start.

[WORD READING TRIALS DISPLAYED]

Probe Detection Task:

In this task, you will be shown two words at a time. They will appear one above the other in the
middle of the screen. You must read the top word of each pair aloud as soon as it appears. The
words will disappear after a short time. Sometimes, after the two words disappear, a small dot
will appear, either in the spot where the top word was or in the spot where the bottom word was.
When you see the dot, you must press the mouse button as quickly as you can.

Remember, you have two things that you must do in this test. First, you must read the top word
of each pair aloud. Second, you must press a button as fast as you can whenever you see a dot.
Remember, do not press the button unless you see a dot. The test will last about 10 minutes so
just keep going until the computer tells you that you are finished. When you are ready to practice
this task, please press the mouse button.

[PRACTICE TRIALS DISPLAYED]

Now you are ready to begin the task. It will last about 10 minutes so stay alert. Remember, to do
well on this task, you must press the button as quickly as you can without making mistakes.
When you are ready to begin the task, press the mouse button.

[TEST TRIALS DISPLAYED]
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Formulas for Calculation of Threat Bias Scores:

Formulas are constructed so that positive numbers indicate a bias toward threat and negative
numbers indicate a bias away from threat, keeping in mind that on each trial attention begins at
the upper word, which is read aloud. Each Threat Position/Probe Position combination in the
formulas represents the mean reaction time for that combination.

Upper Threat Bias = Lower Threat/Upper Probe - Upper Threat/Upper Probe

Lower Threat Bias = Upper Threat/Lower Probe - Lower Threat/Lower Probe

Formula for Calculation of Stop Signal Reaction Time:

Data were collected in 5 blocks of 64 trials. The first included practice trials that were not
included for analyses. On each of the remaining blocks, the Stop Signal Reaction Time was
computed as follows:

Mean GO Reaction Time - Mean Delay Length = Stop Signal Reaction Time

This was then averaged across the 4 blocks as follows:

(Block1 SSRT + Block2 SSRT + Block3 SSRT + Block4 SSRT)/4 = Average SSRT

for each participant.

GO Reaction Time = Amount of time to keypress on non-inhibited trials
Delay Length = Delay at which Stop Signal Presented on trials to be inhibited.

Note that Delay Length was continuously calibrated by 50 ms intervals for each participant
within block to result in 50% successful inhibition on trials on which a Stop Signal was
presented.
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APPENDIX D

Principal Components Analyses Table
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Table D1

Principal Components Analysis of Temperament Variables: Four-Factor Oblique Model with

Twelve Included Variables

Temperament Variables Factor

1

Factor

2

Factor

3

Factor

4

PANAS NA     .13     .00    -.21    -.77

MPQ Stress Reaction     .50    -.03     .06    -.42

AFARS NA     .67    -.02     .01    -.26

PANAS PA     .17     .80     .04     .21

MPQ Well Being     .03     .66     .14    -.47

AFARS PA    -.14     .76    -.22    -.04

ACS Attent. Focusing     .79    -.08    -.09     .05

ECS Persistence 1     .77     .06    -.13     .01

ECS Persistence 2     .74     .20    -.14     .15

ECS Impulsivity 1     .13     .03    -.81     .10

ECS Impulsivity 2     .02     .02    -.89     .03

MPQ Control     .00     .01    .79     .22

Eigen Value   4.42   1.50   1.42   0.84

Percent Variance 36.86 12.50 11.80   7.00

Note.  N = 149. PANAS = Positive and Negative Affect Schedule;
AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire;
ECS = Effortful Control Scale; ACS = Attentional Control Scale. Attent.=
Attentional. Values in bold indicate the highest factor loading for the scale.
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Table D2

Principal Components Analysis of Temperament Variables: Four-Factor Oblique Model with

Ten Included Variables

Temperament Variables     Factor

1

Factor

2

Factor

3

Factor

4

PANAS NA     .13     .68    -.02     .07

MPQ Stress Reaction    -.05     .91     .09    -.04

PANAS PA    -.08     .10     .87     .02

AFARS PA     .12    -.05     .79     .02

ACS Attent. Focusing     .02     .35     -.10     .50

ECS Persistence 1     .02     .05     -.09     .87

ECS Persistence 2     .02    -.12     .10     .93

ECS Impulsivity 1     .82    -.06     .05     .08

ECS Impulsivity 2     .91    -.03     .03    -.02

MPQ Control    -.82    -.12     .05     .03

Eigen Value   3.92   1.37   1.15   0.82

Percent Variance 39.15 13.66 11.51   8.19

Note.  N = 149. PANAS = Positive and Negative Affect Schedule;
AFARS = Affect and Arousal Scale; NA= Negative Affect; PA =
Positive Affect; MPQ = Multidimensional Personality Questionnaire;
ECS = Effortful Control Scale; ACS = Attentional Control Scale.Attent.=
Attentional. Values in bold indicate the highest factor loading for the scale.
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Table D3

Principal Components Analysis of Symptomatology Variables: Three-Factor Oblique Model with

Ten Included Variables

Symptom Variables     Factor

1

Factor

2

Factor

3

RCADS Anxiety     .83     .10    -.13

RCMAS-M Worry     .74     .10    -.21

PSWQ Total     .63     .13    -.21

RCADS Depression     .29     .01    -.73

RADS Total     .21     .04    -.81

CDI Total    -.01     .06    -.88

CASS-Conduct    -.37     .76    -.31

CASS-Hyperactivity    -.23     .89     .19

CASS-Cognitive     .28     .69    -.04

ABC Total     .03     .75    -.26

Eigen Value   6.13   1.16   0.73

Percent Variance  61.34  11.61   7.31

Note. N = 149. RCADS = Revised Child Anxiety and
Depression Scale; CDI = Children’s Depression Inventory;
RCMAS-M = Revised Children’s Manifest Anxiety Scale-
Modified; RADS = Reynolds Adolescent Depression Scale;
PSWQ = Penn State Worry Questionnaire; CASS =
Conners-Wells Adolescent Self-Report Scale-Short Form;
ABC = Adolescent Behavior Checklist. Values in bold
indicate the highest factor loading for the scale.
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Informed Consent Form

Project Title: Temperament, Behavior, and Risk for Psychopathology in Children and

Adolescents.

Investigators:  Beth M. Phillips, M.S. and Christopher J. Lonigan, Ph.D.
Telephone:  (850) 645-4816

The purpose of the research project in which we are asking you and your child to participate is to
learn how children’s temperament and basic cognitive processes are related to their
psychological adjustment and peer relations.

This project will be conducted in two stages.  Should you decide to participate, your child's part
in the project will include (following her or his consent to participate) completing a number of
questionnaires designed to measure general dispositions to experience positive and negative
emotions, symptoms of depression, symptoms of anxiety, behaviors at school and at home, and
general temperament.

A group of children who participate in these screening assessments will be asked to participate in
a separate assessment session in which the way they allocate their attention, plan their behavior,
and control motor impulses to will be assessed using two computer tasks and a manually
administered task.  During the first computer task, pairs of words are presented on the screen.
Following a brief presentation, a detection target sometimes replaces one of the words and
children are required to detect this target as quickly as possible.  The positive, negative, and
neutral stimuli used are common words associated with threat (e.g., accident, harmful,
emergency, injury), associated with positive experiences (win, success, prize), or associated with
neither positive nor negative experiences.  During the second computer tasks, individual letters
flash on the screen and the participant responds to these letters by pressing the appropriate key.
On some trials, a tone sounds and the participant needs to inhibit their key press.   During the
third task, administered by a trained research examiner, the child is asked to maneuver a series of
colored beads on a three-pronged tower according to certain rules.  For each item, the child needs
to recreate a configuration displayed to them by the examiner.  These participants will also
complete a measure of verbal abilities administered by the examiner.

For all children, questionnaire measures will be completed in class-groups at your child’s school
and the timing of these assessments will be arranged with school personnel to ensure that they do
not interfere with children's important school work.  We also will attempt to schedule the
behavioral tasks, which involve one-on-one participation, during the school day in coordination
with your child’s teachers.  If this is not possible, we will arrange a time with you and your child
to complete this one and one-half hour-long session.

Your participation may result in the following benefits: The information that we gather from this
project will be used to help educators and mental health professions understand how to help
children get more from their educational experiences.  This project will provide information
about factors that adversely affect children's emotional health and social relationships.  This
project also may provide possible ways of identifying these potential problem factors before
children are adversely affected.
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We know of no risks or discomforts associated with you or your child's participation in this
project. Children participating in the behavioral assessment will receive a nominal payment (or
gift certificate of equivalent value) of approximately $10 to offset the time required for
participation in the study.

Your child's participation in this project is completely voluntary.  Neither you nor your child has
to participate if you do not want to.  Your decision whether to participate or not will have no
effects on any other treatment or services to which you or your child are entitled from this
institution.  Either you or your child may change your mind and withdraw from this project at
any time without penalty.  There are no risks associated with withdrawal from this project.

Confidentiality will be ensured, to the extent allowed by law, in the following ways: In public
reports of the results of this project, we will only report results that have been averaged over
large numbers of children.  No individual child or family will ever be identified publicly.
Information obtained from you or your child will be used solely for research purposes.  All
information gathered will be kept in a locked file storage area identified only by a code and will
not be released to your child's school or to any other person or institution unless you ask us in
writing to do so.  Without this written request, no person outside of the project staff will know
how either your child or you answered any of our questions.

If at any time you have questions about this project, please contact Beth M. Phillips, M. S. at the
Department of Psychology, Florida State University,  (850) 645-4816.  A description of the
group results of this project will be sent to you upon request.

If you agree to participate in this research project, please sign and print your name, and print the
name of your child below.  Your signature indicates that you have read the information provided
above, or have had it read to you, and that you have decided to allow your child to participate.

_______________________________________________________________ ___________
Signature and printed name of parent or guardian       Date

_______________________________________________________________ ___________
Printed name of child  Child's Date

    of Birth
Child’s Grade at FSU DRS ___________
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ASSENT FORM

I agree to be in a research project that is designed to learn more about the attitudes, feelings, and
behavior of students.  I understand that I will be asked to complete several written questionnaires
concerning how I typically feel, my general well-being, and my behavior both in and out of
school.  These questionnaires will take about one hour to complete. I understand that I am free to
leave unanswered any specific items or questions that I would prefer to leave unanswered.  I also
understand that I am free to withdraw my permission to participate in this study at any time
without penalty.  I further understand that the information that I supply will be kept confidential.
That is, the information that I provide will not be seen by any of my classmates or school
personnel; however, I understand that my parents or legal guardians have a legal right to request
copies of my questionnaire results.  My name will be removed from questionnaires and be
replaced with a number to protect my identity.  The questionnaires will be kept in a locked
storage area.  I have been given the right to ask and have answered any questions about the
research.  My signature indicates that I have read and understand this form and that I agree to
participate in this research.

------------------------------------------------------------------------------
Printed Name

------------------------------------------------------------------------------ -----------------------
                                        Signature            Date

Please note that some students (about 120) will be selected to receive the opportunity to
participate in a session of about 1 ½ hours to complete several behavioral tasks, a measure of
verbal skill, and additional questionnaires at a later date. Students will be selected to represent
the full range of responses on these questionnaires. Everyone who participates in this session will
be paid for his or her time (about $10 or gift certificate of equal value), even if they are unable to
complete the entire session.  Therefore, it is important to complete these forms as accurately and
carefully as possible.  Students with excessive missing answers or obviously fake answers will
not have the opportunity to participate in the computer task.

ID CODE:_____________________
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