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Abstract

The relevance of attentional measures to cognitive and social adaptive behaviour

was examined in an adolescent sample. Unlike previous research, the influence of both

inhibitory and facilitory aspects of attention were studied. In addition, contributions made

by these attentional processes were compared with traditional psychometric measures of

cognitive functioning.

Data were gathered from 36 grade 10 and 1 1 high school students (20 male and 16

female students) with a variety of learning and attentional difficulties. Data collection was

conducted in the course of two testing sessions. In the first session, students completed

questionnaires regarding their medical history, and everyday behaviours (the Brock

Adaptive Functioning Questionnaire), along with non-verbal problem solving tasks and

motor speed tasks. In the second session, students performed working memory measures

and computer-administered tasks assessing inhibitory and facilitory aspects of attention.

Grades and teacher-rated measures of cognitive and social impulsivity were also gathered.

Results indicate that attentional control has both cognitive and social/emotional

implications. Performance on negative priming and facilitation trials from the Flanker task

predicted grades in core courses, social functioning measures, and cognitive and social

impulsivity ratings. However, beneficial effects for academic and social functioning

associated with inhibition were less prevalent in those demonstrating a greater ability to

respond to facilitory cues. There was also some evidence that high levels of facilitation

were less beneficial to academic performance, and female students were more likely to

exceed optimal levels of facilitory processing. Furthermore, lower negative priming was
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associated with classroom-rated distraction and hyperactivity, but the relationship between

inhibition and social aspects of impulsivity was stronger for adolescents with learning or

reading problems, and the relationship between inhibition and cognitive impulsivity was

stronger for male students. In most cases, attentional measures were predictive of

performance outcomes independent of traditional psychometric measures of cognitive

functioning. >,,

These findings provide support for neuropsychological models linking inhibition to

control of interference and arousal, and emphasize the fundamental role of attention in

everyday adolescent activities. The findings also warrant further investigation into the

ways which inhibitory and facilitory attentional processes interact, and the context-

dependent nature of attentional control.
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Introduction

A basic tenet in the field of behavioural neuroscience is that behaviour ultimately

reflects the structure and functioning of the brain. Perhaps the major challenge for this

reductionist approach is relating basic neurocognitive processes to evaluations of human

behaviour in the context of day to day living. Our current understanding is largely

dependent on laboratory research that mandates the elimination of many of the

complexities that constitute our daily lives, while much of human behaviour takes place

within a social context, requiring flexible responses to situational cues. Thus, any attempt

to understand the real world significance of basic cognitive processes inevitably calls into

question the relationship between cognition and social/emotional behaviour. General

cognitive indicators have often failed to show any relevance to evaluations of self-

regulated behaviour in the context of day to day living (Blumer & Benson, 1975; Chelune,

Heaton & Lehman, 1986; Stuss, 1991). However, current models of brain functioning

suggest that the architecture of the brain affords close links between fundamental

cognitive processes and brain regions reputedly involved in the regulation of

social/emotional behaviour (Fuster, 1989; 1995; Gray, 1981; 1987). These perspectives

suggest that the inhibitory and facilitory processes underlying attention and nwtor control

play a central role in bridging cognition and social behaviour.

This thesis represents an effort to substantiate the relationship between cognitive

and social aspects of functioning proposed by these theoretical perspectives, and more

importantly, the role played by inhibitory and facilitory mechanisms in bridging these y,

domains. These issues were addressed by examining the relevance of negative priming
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and positive priming measures to a number of cognitive and behavioural outcomes in a

special population of high school students. General cognitive performance measures were

also collected in order to test the ability of inhibitory and facilitory processes to predict

these outcomes independent of more traditional cognitive measures.

Historical Perspective of Selective Attention Investigations

Facilitory and TnhihitoTv Aspects of Attention

Inhibitory and facilitory processes have received much investigation in selective

attention tasks. These studies are concerned with understanding how an individual

efficiendy selects subsets of available information for processing. Historically, attempts to

provide a theoretical framework to understand selective attention have emphasized one or

the other of these mechanisms. Early theoretical conceptions of attention focussed solely

on excitatory processes, as attention was viewed as a limited-capacity channel, or

"bottleneck" that allowed information accessing the channel to receive further processing

(e.g., Broadbent, 1958, Posner & Snyder, 1975). Excitation was the means by which

information gained further access, and information that was not enhanced in this way was

believed to dissipate passively over time.

This process has been studied empirically in positive priming tasks where the

influence of previous exposure to a target or target property (e.g., location) is examined.

For example, by manipulating the location of target presentations, Posner (1988) has

consistently shown that subjects respond more quickly to a target that is presented at a

cued location than one presented at a noncued location. In other studies the location of

the target remains the same, but the identity of the target changes. These studies have
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found that subjects respond more quickly to a target that was viewed on the previous trial,

in comparison to targets that were not exposed on the preceding trial (e.g., a different

stimulus was presented). In both cases, the reaction time benefit is believed to result firom

prior exposure to the target or target location which acts to prepare or prime the system

by allowing excitatory processing of relevant (target) information to take place.

The notion that attention could also operate on irrelevant information seemed

counter- intuitive. Nonetheless, evidence suggesting that this was indeed the case was

around as early as the late 1960's, when Dalrymple-Alford and Budayr (1966) published

results obtained with the Stroop colour-word task. In this task, subjects are required to

name as quickly as possible the ink colour in which a word is written. These authors

found that colour naming was much slower when the written word was incompatible with

the ink colour (e.g. BLUE written in yellow ink), providing evidence of the well-known

"Stroop Effect". However, Dalrymple-Alford and Budayr also discovered that colour

naming was even slower for a list of words if each written word named the ink colour of

the subsequent word (e.g. BLUE written in yellow ink, followed by RED written in blue

ink). What these authors observed is now commonly referred to as negative priming, a

well documented inhibitory effect that occurs when properties of a distractor (identity,

location, colour, etc.) subsequently become relevant for responding (May, Kane &

Hasher, 1995; Neill, 1977; Tipper, 1985, 1991; Tipper & Cranston, 1985).

Interference: The Effect of Distractors for Processing Relevant Information

The theoretical significance of negative priming is more apparent when the effects

of distractors for processing relevant information are considered. The Flanker Paradigm
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(Ericksen, & Ericksen, 1974) has been widely used as an experimental procedure for

investigating this issue. In this choice RT task, a target stimulus is presented with two or

more distractors at each side (flankers) which have either the same response assignment

as the target (compatible condition), a different response assignment (incompatible

condition), or no defined responses (neutral condition). Findings from this task

consistentiy show faster RT performance in the compatible condition, intermediate

performance in the neutral condition, and slower RTs in the incompatible flanker

condition. These response time benefits and costs have been most readily explained as

products of early activation (excitatory processing) and response competition.

Excitatory processing is believed to occur to some extent to both the target and

the flankers which, in the compatible condition, serves an adaptive or facilitative purpose

by allowing for anticipatory preparation and therefore quicker reaction time, since all

responses associated with the activation are compatible with the goal of the task.

However, in the incompatible condition, early activation of the flankers causes interference

because activation associated with the target and distractors provides conflicting

information. In order to deal with this conflict, inhibition of the incorrect response must

take place leading to slower reaction time.

Given these costs, it is clear that without some other means of managing

infomution from competing sources, an individual's ability to effectively act on

information from the environment is compromised. The negative priming effect has been

well received by many cognitive and attentional theorists because it offers a simple

solution to the problem of competing sources: Early automated control of potential
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sources of interference through inhibitory tagging of nonrelevant information (Neill &

Valdes, 1996; Tipper, Bourque, Anderson & Brehaut, 1989; Visser, Das-Smaal &

Kwakman, 1993).

Inhibition and Tnterfffrffnce

The negative priming task became a widely used experimental procedure for

assessing attentional inhibition because of the preposed relationship between inhibition and

interference and the more direct assessment this measure provided. Nonetheless,

theoretical concerns pertaining to the relationship between inhibition and interference still

exist Many theorists believe that negative priming and interference should be negatively

related, such that as negative priming increases (providing evidence of more inhibition),

levels of interference should be reduced. Indeed, a number of studies have provided

empirical evidence that is consistent with this theoretical relationship. For instance, using

the Stroop test with 20 second grade children. Tipper and colleagues (1989) found

evidence of large distractor intrusion effects within the sample, but little evidence of

inhibition, as demonstrated by a nonsignificant negative priming effect Likewise, Doyle

(1973) concluded that superior listening performance of older versus younger children was

largely due to their ability to inhibit intrusions from distracting material, as measured by

the number of intrusions from a distracting message and the number of items from the

unattended message that were subsequently retained. ., ,., ,

Other theorists addressing the inhibition-interference relationship have suggested

that inhibition only occurs when there exists sufficient potential for interference, since it is

believed to operate on distracting or goal irrelevant information in order to eliminate diis
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potential problem. Reports concerning the contextual specificity of the negative priming

effect have provided some suppon for this notion. For instance, Moore (1994) found that

the negative priming effect was only obtained in cases where targets on the probe trial

were accompanied by a distractor, or when there was an expectation that a distractor

would be present on the probe trial. Moore interpreted this finding as evidence that

inhibitory mechanisms are only brought into action in conflict situations where the

potential for interference exists. Tipper, Weaver and Houghton (1994) have also

emphasized the adaptive, context dependent nature of inhibition. These authors used a

negative priming task consisting of target and distractors defined by three different stimuli

properties: location, identity and colour. The relevance of these properties were

manipulated by setting different behavioural goals. They found that negative priming was

only found for stimulus properties that interfered with task demands. For instance, when

report of target location was required and identity was irrelevant, negative priming,

occurred for the location dimension, but not for the latter dimension. •*
'

'

Nonetheless, other studies that have addressed this question have failed to find a

relationship between inhibition and interference, suggesting that inhibition and interference

are independent processes, or at least, that the factors influencing these processes can be

dissociated. For example, a study by Tipper, Weaver, Kirkpatrick and Lewis (1991)

assessed the effects of pattern masking on negative priming and interference and found

that while the presence of a mask significantly decreased negative priming effects, it had

no influence on interference as measured by reaction time to incompatible response

locations. Similarly, Beech, Agar, and Baylis (1989) found that the magnitude of negative
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priming was influenced by the type of stimuli used (colour word versus pseudocolor

words beginning with the same letter, e.g., groit for green), while the magnitude of the

interference effect remained constant across different stimuli. Stolzfus, Hasher, Zacks,

Ulivi, and Goldstein (1993) were also unable to find evidence of a relationship between

inhibition and interference in a correlational study comparing negative priming effects with

a variety of interference measures, including Stroop interference,

letter-naming interference and reading interference.

These inconsistent findings, along with other inconsistencies regarding the effect of

delays between prime-probe trials have caused some theorists to look for alternative

accounts of the negative priming effect. Neill and colleagues (Neill, Valdes, Terry &

Goefein, 1992; Neill & Valdes, 1996; Neill, 1997) have suggested that negative priming

can be more easily explained by an episodic retrieval account, where longer RTs reflect a

memory trace of a specific experience or instance in which an object was ignored. In the

case of the negative priming, the retrieved experience is incompatible with the current

goal, slowing RT as other less automated forms of action must be followed. The process

of retrieval is believed to be carried out through activation of abstract cognitive

representations, suggesting that it is facilitory processes rather than inhibition that underlie

the negative priming effect. Furthermore, Neill et al. (1992) postulate that retrieval of a

memory trace depends on the temporal discriminability of the trace. Consistent with this

notion they have found that negative priming effects normally diminished with longer

delays between prime and probe presentations, but were not affected as long as the

sequential intervals between test couplets remained equal (i.e. the interval between the
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response to a probe from one prime-probe couplet and the presentation of the prinie in

the subsequent prime-probe couplet, referred to as Response Stimulus Intervals; RSI).

While support for this notion has gradually increased through the years, other

theorists have provided plausible explanations for inconsistent negative priming findings

which are still within the inhibition framework. For instance, Sullivan and Faust (1993)

have suggested that failures to observe the expected relationship may be due to the faa

that inhibition and interference index different levels of processing. Similarly, Fox (1994)

has argued that the apparent dissociation between negative priming and interference

presents a problem to selective inhibition accounts, only if it is assumed that inhibition

should lead to a reduction of interference on the current trial. Instead, she posits that

inhibition could be ineffective in reducing interference on the trial which it is applied, but

still lead to a reduction of interference on subsequent trials. In this manner, inhibitory

attentional control could work to improve f)erformance of sequential actions.

Still, other theorists have emphasized the need to better understand the relationship

between facilitation and inhibition, and the influence of task demands in determining the

relationship between facilitory processing and interference. Tipper (1991) suggests that

excitatory processes may also act on the internal representation of the target, and

therefore it is possible that declines in inhibition may be offset by increases in the efficiency

of excitatory processes, causing more variability in the inhibition-interference relationship.

A study by Lavie and Cox (1997) specifically examined the influence of task demands on

the relationship between facilitation and interference. They found larger interference

effects in tasks allowing for more efficient visual search (distractors are more dissimilar

from targets), which they argued, reflects the availability of attentional resources and the



rsj



Inhibition, Facilitation and Social Competence 23

hierarchical nature of attentional processing from relevant, high priority items to irrelevant

items: Facilitation can spread to irrelevant items causing more interference when

attentional demands are smaller. In a similar vein, Engle, Conway, Tuholski, and Shislcr

(1995) have provided evidence that inhibitory control may be reduced by facilitory

processing, as these authors found that negative priming diminished as activation of

working memory was increased by increasing the tasks demands. Together, these findings

suggest a more complex view of attentional processing, one which is influenced by

inhibitory and facilitory mechanisms, and the nature of the task examined.

Inhibitory Processes and Cognitive Development

Based on theoretical notions linking inhibition and interference as well as the

growing disenchantment with reduced capacity explanations for poor executive functions,

some theorists suggested that inefficient inhibitory mechanisms may be responsible for

developmental trends in cognitive functioning (Dempster, 1992; Hamishfeger &

Bjorklund, 1993; Hanley, 1992; Hasher & Zacks, 1988). Hasher and Zacks (1988)

proposed that breakdowns in the efficiency of inhibitory processes jeopardize the

functioning of working memory by allowing entrance of information that is not goal-

relevant. According to these authors, at least three categories of goal irrelevant

information may gain access to working memory: irrelevant environmental details,

personalistic memories and concerns, and contextually inappropriate interpretations.

Regardless of the type of interference, the result is prolonged maintenance of irrelevant

information and inefficient use of working memory capacity, which sets the stage for

increased competition during retrieval. Thus, age-related declines in these basic inhibitory
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functions would be capable of accounting for many of the cognitive failures associated

with aging.

In an effort to substantiate this notion, a number of investigators have examined

inhibitory processes in young and older adults. Using negative priming as an indication of

inhibitory functions, these studies have generally shown that relative to young adults, old

adults can effectively inhibit information conceming the spatial location of a stimulus

(Connelly & Hasher, 1993; Hartley, 1993), but not information about the identity of a

stimulus (Hasher, Stolzfus, Zacks & Rympa, 1991; McDowd & Oseas-Kreger, 1991;

Stolzfus, Hasher, Zacks, Ulivi & Goldstein, 1993). In accordance with the conflicting

findings for identity-based and location-based negative priming effects, Connelly and

Hasher (1993) suggested that two separate inhibitory mechanisms may function in

attention, each of which is handled by a different cortical vision system. These two

systems consist of the occipto-parietal pathway which handles location processing (the

"where" system), and the occipto-temporal pathway which is responsible for detailed

processing of objects (the "what" system). Furthermore, they posit that the inhibitory

mechanisms that diminish with age are those associated with the occipto-temporal

pathway that operate to prevent irrelevant semantic information from entering working

memory.

Dempster (1992) also postulates a special role for inhibitory mechanisms in

cognitive development. However, Dempster's view is more harmonious with that offered

by Fuster (1989), in that he suggests inhibitory processes are dependent on the integrity of

the frontal lobes. Dempster posits that the efficiency of inhibitory functions arc subject to
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rise and fall throughout the course of development, since current evidence suggests that

the frontal lobes are the last to reach maturation (Luria, 1973; Reinis & Goldman, 1980),

as well as the first to show signs of decline (Haug, Barmwater, Eggers, Fischer, Kuhl &

Sass, 1983; Shaw, Mortel, Meyer, Rogers, Hardenberg & Cutaia, 1984). In line with this

theory. Tipper and colleagues (1989) found that the proportional size of negative priming

in young adults age 17 to 21 was significantly greater than that found with 7 and 8 year

old children.

Inhibitory Motor Control and Self-Regulated Behaviour

While inhibition in the context of automated attentional processes have remained a

central point of interest to cognitive and developmental theories, theorists like Dempster

who relate inhibition to fhjntal mediation have also been influential in relating inhibition to

controlled motor processes. Much of the recent work on inhibitory motor control has

made use of the Stop Signal Paradigm, an experimental task which provides a unique way

to access inhibitory control because it measures the latency and variability of the stop

process (Stop Signal Reaction Time; SSRT), as well as the probability of inappropriate

responses. An investigation using this task with children with Attention Deficit

Hyperactivity Disorder (ADHD) and Conduct Disorder (CD) has emphasized the

importance of inhibitory motor control for the development of self-regulated behaviour

(Schachar, Tannock, & Logan, 1993). More specifically, the authors of this study found

that ADHD was associated with poor executive control of action, in that ADHD subjects

had flatter inhibition functions and longer SSRTs.
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In addition, investigations using the Stop Signal Paradigm have also provided

some evidence of developmental trends in inhibitory functioning (Schachar & Logan,

1990; Kramer, Humphrey, Larish, Logan & Strayer, 1994). Using this paradigm with

young adults and second, fourth and sixth grade children, Schachar and Logan (1990)

reported a moderate correlation (r = -.32) between age and the latency of the stop process

as measured by SSRT, despite the fact that the proportion of inhibited responses was not

significantly different across the age groups. Given the developmental trends found in

both the negative priming and motor inhibition literature, there has been some speculation

that these measures might be accessing the same underlying mechanism. While there is

still very little research on this issue, evidence provided by Kramer and colleagues (1994)

suggests these forms of inhibition are likely making different contribudons to cognidve

and social development. These authors found that older adults (age 60 to 74) had longer

SSRTs than young adults (age 18 to 28), but showed equivalent levels of inhibition fw

location and identity as measured by negative priming effects. These investigators

suggested that the differences in age-related inhibitory decline obtained with these tasks

could be explained in terms of frontal lobe mediation, with the Stop Signal Paradigm

providing a more sensitive measure of frontally mediated inhibition.

Efforts to Predict Adaptive Functioning

Traditional Tognitive Indicss and Adaptive Behaviour

Naturally, an individual's level of psychosocial functioning has tremendous clinical

relevance. Quantifying adaptive functioning however, has proven to be a difficult task.

Intellectual capacity has traditionally been viewed as the best predictor of an individual's
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ability to deal effectively with life challenges. In fact, some have argued that intelligence

should be regarded as "a person's capacity for goal-directed adaptive behaviour"

(Sternberg & Salter, 1982). However, traditional psychometric indices of intelligence do

not appear to be strongly related to adaptive functioning. For example, frontal lobe

patients often show no measurable intellectual decline, but suffer from obvious deficits in

adaptive functioning. Blumer and Benson ( 1975) discuss the case of a successful salesman

who following the necessary renwval of tissue in the area of the left frontal pole, was

described as apathetic, showing little concern for family and friends and often even bodily

functions, yet was reported to have normal memory and cognitive ability (IQ 1 18).

Similarly, Stuss (1991) reports the case of a well-educated professional woman, who

despite losing the ability to form realistic future goals following the removal of a right

frontal astrocytoma, suffered only marginal decline on IQ tests and test of cognition.

Traditional psychometric test batteries (including intelligence measures and other

measures of cognitive functioning ) also appear to have limited usefulness in assessing

adaptive behaviour. Although neuropsychological tests have been shown to be sensitive

to specific brain disorders (Spreen & Benton, 1965) and in some cases provide some

power in predicting aspects of patients' abilities to function in everyday life (Klonoff,

Costa & Snow, 1986), they often lack the precision that one strives for in clinical

assessment For instance, Heaton, Chelune, and Lehman (1978) found that performance

in psychometric testing is predictive of general employability, but in a later study, these

same authors reponed that standard psychometric indices are less successful in predicting

patients' subjective reports of problems in everyday functioning (Chelune, Heaton &
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Lehman, 1986). In fact, the data collected from nearly 600 individuals referred for

neuropsychological examination indicate that personality variables are better predictors of

subjective reports of everyday functioning than performance on traditional psychometric

tests.

It appears that these cognitive measures of functioning fail to address the

consequences of emotional arousal on attentional control and working memory capacity.

This factor is certainly at work in everyday social settings, where the situations that one

encounters often hold great personal significance. Clinical reports of frontal lobe patients

have suggested the important role played by this brain region in emotional regulation and

the dramatic effect that dysregulation has for social behaviour. Perhaps the most well

known case is that of Phineas Gage, a railway worker who survived an explosion which

blasted an iron tamping bar through the front of his head, primarily affecting the left

frontal lobe in the medial orbital region. Gages's injury had a dramatic effect on his

personality and social behaviour, with this once very amiable and energetic man being

described post-injury as "fitful, irreverent, indulging at times in the grossest profanity"

(Blumer and Benson, 1975, p. 153).

Contrihution*; of the Prefrontal Cortex to Emotional Regulation

While many early studies emphasized the variability of affective manifestations of

frontal damage, other investigators noted consistencies which led them to suggest two

distinct syndromes of frontal personality alteration, each associated with a specific locus of

pathology (Blumer & Benson, 1975; Damasio & Van Hoesen, 1983). Blumer and Benson

(1975) referred to one of these syndromes as pseudopsychopathic, which is characterized
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by disinhibition that is evident through facetious, euphoric, and hypersexual behaviour as

well as a general lack of concern for others. Blumer and Benson noted this syndrome in

cases of orbital frontal pathology. In contrast, the second syndrome called

pseudodepression has been associated with dorsolateral damage and is manifested by a

number of symptoms, including apathy, unconcern, lack of drive and emotional reactivity,

as well as a general depressed level of activity. However, there is no known connection

between the dorsolateral region and any of the limbic system structures, and Fuster (1989)

cautions that this depressed mood may instead be secondary to disorders of cognitive

functions and the patient's awareness of their deterioration.

Fuster's Model of Prefrontal Cortex Function

In line with the clinical reports of frontal lobe damage, Fuster's theoretical model

of the prefrontal cortex also suggests important functional distinctions between

dorsolateral and orbital frontal regions (Fuster, 1989; 1995). Furthermore, inhibitory and

facilitory processes are intricately linked to the specialization of function proposed by this

model. Excitatory processes are believed to support the important cognitive functions

served by the dorsolateral prefrontal cortex (DLPFC). According to Fuster, one of the

functions of the DLPFC is provisional or active memory which is very similar to the idea

of short-term or working memory (Baddeley, 1992). Active memory represents newly

acquired representations or previously formed memories that are maintained in an active

state, in this way, allowing events to be referenced to past experiences and future goals.

While the memory is stored within the temporal and parietal cortices, it is believed that
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excitatory influences of the DLPFC are responsible for maintaining the activation of the

representation while the behavioural sequence is planned. The second function of the

DLPFC is prospective memOTy or preparatory set, which acts on the information made

available by active memory to prepare the individual for an appropriate response.

In contrast, Fuster posits that the orbital frontal cortex is associated with

inhibitory processes which allow the suppression of external stimuli or internal sources

that are irrelevant or potentially interfering. Furthermore, the orbital frontal region has

projections toward central autonomic structures that control emotional responses (Nauta,

1971), and is therefore often associated with the control of arousal. Thus, Fuster's notion

that this region is responsible for control of enrwtions, instincts, attention and

inappropriate response tendencies is consistent with the behavioural manifestations noted

in patients with orbital frontal damage, and explains why damage to this region has such

dramatic effects on social behaviour.

Evidence provided by Dywan and Segalowitz (1996) supports the inhibitory-

emotional/attentional link posited by Fuster. Using the Brock Adaptive Functioning

Questionnaire (BAFQ) to assess different aspects of adaptive behaviour with 13 victims of

traumatic brain injury (TBI), these authors found that ratings of attention, arousal and

social monitoring were strongly related to one another. Furthermore, performance on

these scales were very different from those assessing planning and initiation of activity,

which were highly correlated and representative of dorsolateral functions. Dywan and

Segalowitz suggest that the association between arousal and social monitoring in their

sample is consistent with the view that many of the social difficulties observed in patients
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of traumatic brain injury (TBI) reflects poor control of basic inhibitory and excitatory

processes. Similarly, Posner and Rothbart (1992) argued that inhibitory and excitatory

mechanisms subserving attention provide the basis for development of self-regulation in

childhood, and therefore influence adult emotional control.

Gray's Brain Model of Cognition anH Fmorinnal Regnlarinn

Gray's neuropsychological model of brain functioning also suggests a relationship

between attention and the emotional regulation of behaviour (Gray, 1981; 1987).

Furthermore, this model places emphasis on the complementary nature of inhibitory and

facilitory tendencies. However, the tendencies that Gray refers to are not attentional in

nature, but instead represent broader conceptualizations or motivational "systems" whose

independent actions act to direct attention and allow for attentional biases. More

specifically, these motivational systems refer to the Behavioural Activation System (BAS),

and the Behavioural Inhibition System (BIS), each of which is believed to have a different

psychological and neurological basis.
.,

The BAS is thought to control appetitive motivation, and is sensitive to signals of

reward and nonpunishment that are conditioned, or learned through their association with

primary reinforcers. Thus, increased activity in the BAS leads to the initiation of goal-

directed behaviour which includes both approach and active avoidance responses.

Unfortunately, the neural basis of the BAS is at present not very well defined, though

dopaminergic padiways are believed to be central to its functioning. The neural

architecture supporting the BIS is better specified, and is thought to include the

septohippocampal system along with its noradrenergic and serotonergic afferents from tiic
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brainstem, and its neocortical projections to the frontal lobe. This system is believed to

mediate responses to conditioned aversive stimuli which include punishment, non-reward

and novel or unexpected stimuli. Increases in the BIS due to any one of these aversive

stimuli leads to inhibition of behaviour in order to avoid negative or painful outcomes.

The structural and functional links between these motivational systems and a third

system, the Non-Spccific Arousal System (NAS), allow attention and arousal to contribute

to the emotional regulation of behaviour in Gray's theoretical model. The brain structures

supporting the NAS, also commonly referred to as the Flight or Fight System, consist of

the amygdala, the ventromedial hypothalamus, and the central gray of the midbrain

reticular activating system. The NAS is thought to have fewer direct consequences for

behaviour because it only mediates responses to unconditioned punishing events, such as

defensive aggression and escape. However, because of the excitatory outputs that project

from the BAS and BIS to this system, the NAS is also responsible for increasing attention

and arousal to appetitive and aversive stimuli and in this way indirectly mediates all

behavioural outcomes. Essentially, the type of motivational stimuli that an individual will

focus their attentional resources on will depend on which of the motivational systems is

more dominant, while the level of activation will determine how aroused the individual

becomes in the presence of the stimulus and in turn, how likely they will be to allocate all

of their attentional resources to this particular type of stimulus (Gray, 1987).

Working within the personality firamework provided by Eyscnck and Eysenck

(1976), Gray attempted to extend his theory further by suggesting how specific personality

traits would be represented by individual differences in the BAS and BIS. According to
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Gray ( 1987), trait anxiety should directly reflect individual differences in the reactivity of

the BIS, while impulsivity is believed to reflect individual differences in the BAS. In

addition, he suggests that neurodcism is determined by the summation of absolute

strengths for these two systems, and the relative activation of these two systems

determines how extraverted an individual will be. Thus while Fuster's model of the

prefrontal cortex suggests that deflcits in inhibitory and attentional mechanisms lead to

poor cognitive performance and poorly regulated emotional behaviours, Gray's model

associates less optimal emotional traits to overactive motivational systems, and in turn,

less optimal states of arousal and focussed attention.

The relationship between traditional measures of attention and personality has yet

to be thoroughly explored, although less direct lines of evidence consistent with this

perspective have emerged. For instance, an investigation by Eysenck (1992) suggests

that trait-anxious individuals have an attentional bias to threatening material. Likewise,

Nichols and Newman (1986) have provided evidence that impulsive individuals are more

sensitive to positive feedback than anxious individuals. Using the Matching Familiar

Figures Test and noncontingent success and failure feedback, these authors found that the

fastest response time to success feedback (winning 10 cents) was displayed by impulsive

subjects. While the opposite finding (faster response time by anxious subjects with failure

feedback) did not reach significance, the trend was in this direction. Furthermore, in a

more recent study, Rothbart, Ziae and O'Boyle (1992) reponed that 4-month-old infants

who were better able to disengage from stimuli tended to be less prone to negative affect,

such as fear and distress.
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Signincance of Inhibitory & Facilitory Attentional Measures for Everyday

Performance

With the large number of theoretical perspectives attesting to the relevance of

basic attentional processes for cognitive development and executive functions such as

those involved in working memory and planning, it seems reasonable to view these

processes as pervasive and fundamental aspects of general cognitive ability. Based on

these theoretical assertions, one would also expect these measures to be useful in

predicting day to day cognitive slips. A number of sources have now provided evidence in

support of this claim. For instance. Tipper and Baylis (1987, Experiment 1) found that

subjects who received high scores on the Cognitive Failure Questionnaire (CFQ) exhibited

significantly more distractor interference, while a second experiment revealed a significant

NP effect only for low-CFQ subjects, suggesting that individuals with greater inhibitory

control (large NP effects, low interference effects) are less susceptible to memory,

attention, and motor failures in everyday functioning. Kramer, Humphrey, Larish, Logan

and Strayer (1994) were able to replicate the inverse relationship between NP scores and

self-reported everyday cognitive failures in there sample of 32 young and elderly adults.

More recently, poor performance on the Sustained Attention to Response Task (SART)

has been shown to be predictive of self and informant-reported everyday attentional

failures in a sample of 75 normal control subjects (Robertson, Manly, Andrade, Baddeley,

& Yiend, 1997).

Though less direct, there is also some evidence implicating strong attentional focus

in less beneficial outcomes. Westberry (1984) found that individuals who scored more
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than one standard deviation above the mean on the Tellegen Absorption Scale (Tellegen &

Atkinson, 1974) tended to display very large negative priming effects (Af = 133 ms) in the

Stroop task. Lx)w absorbers (more than one standard deviation below the scale mean)

exhibited a nonsignificant negative priming effect (Af = 7 ms). This finding was consistent

with the notion of negative priming as an indicator of how well an individual can inhibit

awareness and susceptibility to distracting infcHination in their immediate envitonmenL

However, in a later study using the Tellegen Absorption Scale and the CFQ, Neill, Beck,

Bottalico and Molloy (1990) found a significant positive relationship (r = .33, p < .01)

between absorption scores and self-reported cognitive failures which they argued,

indicates that strong inhibitory control can also allow an individual to become too

detached from ongoing experiences. Houghton and Tipper (1994) make a similar

argument emphasizing lack of flexibility as the maladaptive counterpart to strong

suppression. While it is clear that a definitive answer still awaits further research, the

absorption studies offer another perspective of attentional control (particularly inhibitory

control) that falls in line with Gray's theory of cognition and emotion.

In addition, a more recent study by Avila (1995) attempted to link inhibitory and

facilitory processes to negative emotional outcomes, although in this case facilitation and

inhibition were examined in the context of visual orienting or the ability to shift attention.

Avila suggested that anxious and neurotic individuals should have greater levels of both

facilitation and inhibition of return (lOR), a mechanism believed to maximize sampling of

novel locations (Posner, 1988), since this would allow them to be more prepared for

focussing attention to locations of immediate relevance. While measures of facilitation did
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not distinguish the personality groups, Avila did find evidence of greater lOR in neurotics

and anxious individuals, consistent with Gray's model which suggests that greater BAS

and BIS activity (characteristic of neurotic and anxious personality types) is associated

with greater arousal, more focussed attention to relevant information, and less peripheral

processing. . ,

Visser's (1993) investigation of the cognitive characteristics of impulsive

behaviour, however, offers the strongest line of evidence directly linking inhibitory and

facilitory mechanisms to emotional regulation and psychosocial outcomes. Visser

examined the relationship between teacher-rated indexes of cognitive and social

impulsivity within the classroom (as measured by the Visser Impulsivity Scale), and a

number of cognitive measures of performance including, negative priming and response

inhibition. Performance from 210 7th graders suggested that in comparison to low

cognitive impulsive individuals, high cognitive impulsives tended to be older, were slower

on almost all cognitive tasks and had lower IQs, but performed equally well on measures

of response inhibition and interference. More importantly, in comparison to students with

low social impulsivity scores, high social impulsive students were found to have a smaller

negative priming effect, and greater difficulty problem solving when less salient stimulus

aspects were relevant. Thus, this evidence collaborates the functional and structural link

for inhibitory control, arousal, and emotion put forth by Fuster (1989), since it documents

a relationship between diminished inhibitory control and the inability to control

inappropriate behaviours within the classroom. ' ^ - <l • r : , .. -rs

It is important to note that Visser also found gender to be a significant covariate
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for social impulsivity scores, with more boys anwng the high social impulsives and more

girls among the low social impulsives. Nonetheless, Visser did not use statistical

procedures to determine whether the relationship between inhibitory control (NP scores)

and social impulsivity was independent of the gender covariate, or for that matter, whether

the relationship between cognitive impulsivity and time spent on cognitive tasks were

independent of the verbal IQ, performance IQ and age covariates. Her interest in these

covariates rested primarily in their ability to distinguish concepts of cognitive and social

impulsivity by demonstrating differential relationships with these two impulsivity

measures.

Summary of the Literature

Cognitive developmental perspectives and recent neuropsychological models

postulate links between attentional mechanisms and interference and arousal, constructs

which are thought to be important to cognition and the self-regulation of behaviour.

Based on these perspectives then, it would seem that attentional mechanisms might be

capable of bridging the gap between cognition and emotion, and therefore may be

successful in accounting for variability in everyday adaptive functioning, where traditional

psychometric indices have often failed.

However, much of the literature supporting these notions have only indirectly

linked attentional mechanisms to cognitive and social outcomes. Fot instance, evidence

substantiating the inhibition interference relationship is largely based on reports of weak or

non-significant negative priming effects in populations associated with age-related changes

in cognitive functioning. Similarly, the most prevalent line of evidence associating
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attentional control to social/emotional outcomes comes from clinical reports of impulsive

and socially inappropriate behaviours in individuals suffering damage to the orbital frontal

cortex, a region of the brain associated with inhibitory control in many neuropsychdogical

models.

Attempts to directly assess the relationship between attentional indicators and

cognitive and social functioning are less common. These efforts have not always proved

conclusive, as inconsistent correlational findings between RT measures of inhibition and

interference would suggest Furthermore, while Visser's investigation of impulsivity and

inhibitory control has yielded results that speak of the social attributes of attention,

questions like the role of covariates in these findings, and how attention more generally

affects competent social behaviour still remain. Recent theoretical discussions of the

mechanisms supporting attentional control also argue that it is necessary to consider both

inhibitory and facilitory aspects of attention to understand the role of attention in everyday

activities.

The Current Investigation

The main objective of this study was to shed further light on the significance of

attention to cognitive functioning and social behaviour, and thus the relationship between

cognition and emotion. This was done by examining the usefulness of experimental

measures of attentional processing in predicting nvo very broad indices of adaptive

behaviour in a special adolescent sample. The sample consisted of students with a variety

of anention, learning and behavioural problems from a small high school in St. Catharines,

Ontario. The broad scope measures of adaptive functioning examined were scholastic
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success, as measured by grade point average (GPA) in core courses (e.g., English, math,

geography, history) and trade courses (e.g., horticulture, auto-mechanics, culinary arts,

woodworking); and social functioning, measured by self-report scales from the Brock

Adaptive Functioning Questionnaire (BAFQ) and teacher ratings on the Visser Impulsivity

Scales (VIS).

Grades in core and trade courses were examined separately since there was no

reason to believe that attentional processing would influence achievement in these courses

in the same manner, given the more cognitively challenging nature of core courses versus

the more applied, hands-on emphasis found in trade courses. Impulsivity dimensions

measured by VIS corresponded closely to theoretical notions of interference and arousal.

Furthermore, unlike previous investigations, both inhibitory and facilitory aspects of

attention were gathered, allowing the interaction of these influences to be examined.

Experimental indices of inhibition and facilitation were derived from selective attention

tasks measuring negative priming, positive priming, interference and facilitation effects.

This investigation also set out to compare the relevance of attentional predictors

with that of more general psychometric indices and tasks often used in neuropsychological

assessment. This was of particular interest in the case of social functioning, since

traditional measures have often failed to be insightful in this respect Thus, measures of

verbal and non-verbal intelligence, motor speed and working memory capacity were also

collected to account for the influence of general intellectual functioning. General

intellectual functioning measures are also more representative of the assessnwnts typically

done with high school populations.
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Hypotheses

Hypothesis I - Predicting Grade Point Average

Inhibitory and facilitory aitentional measures were expected to predict grades

independent of other learning factors (e.g., brain injury and reading and learning

problems), age, gender, and family situational variables (type of household, parental

control, major stressors experienced). In addition, an interaction involving inhibitory and

facilitory attentional measures was expected to best account for academic performance. It

was predicted that the nature of the interaction would reveal that poor functioning in one

aspect of attentional control would be offset by other attentional contributions, and that

academic performance would be less than optimal in students exhibiting very high

inhibitory and facilitory processing. It was also predicted that attentional measures would

account for more variability in core course grades than trade course grades, since core

courses are generally more cognitively demanding, and therefore should be more

susceptible to variability in attentional/cognitive ability.

Hypothesis II - Predicting Social Functioning

It was hypothesized that an interaction effect involving inhibitory and facilitory

attentional measures would also be relevant to social functioning measures from the

BAFQ, independent of other covariatcs examined (learning factors, gender, age and family

situational variables). The nature of the interaction predicting social outcomes was

expected to be similar to that anticipated in academic performance, since the ability to

behave in a flexible and adaptive manner in more complex social settings was believed to

be dependent on the same attentional properties, control of arousal and distractibility. A
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corollaiy to this hypothesis concerned the predictive power of attentional processes

relative to traditional measures of general cognitive functioning. It was hypothesized that

attentional measures would account for more variability than traditional

neuropsychological measures in social outcomes.

Hypothesis III - Predicting Impukivity Rarings

Examination of the relationship between inhibitory control as measured by the

negative priming effect and teacher's ratings of social impulsivity in the classroom were

expected to replicate Visser's (1996) work. More specifically, negative priming scores

were expected to be negatively related to social impulsivity ratings, indicating that

students demonstrating a smaller negative priming effect would be most likely to be

disruptive in the classroom and therefore receive higher social impulsivity ratings.

A significant correlation was not expected between negative priming and cognitive

impulsivity ratings, as Visser failed to find any evidence of such a relationship. Instead, a

positive relationship was predicted between facilitory attentional processes (facilitation

and positive priming measures) and cognitive impulsivity, indicating that students with

higher levels of facilitation would be more prone to distraction, and therefore would

receive higher cognitive impulsivity ratings from their teachers.

Method

Participants

Thiny-eight students from a small high school in St. Catharines, Ontario took part

in this study. However, data from two of the students were not included in the analysis;

one the students moved away after completing the first session and therefore was not able
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to continue, while a second student suffered from Tourette's Syndrome, and was removed

from the sample for this reason. The remaining sample consisted of 20 male and 16 female

students {N = 36). All students were in grade 10 or 1 1, and between the ages of 15 and

17 years {M = 15.69).

Students attending this school represented a diverse range of abilities as most had

learning, attentional or behaviour problems which prevented their success in the regular

school system. Nearly a third of the students sampled had a learning problem and/or

experienced difficulty with reading. Twelve of the students (approximately 40% of the

sample) had been diagnosed with Attention Deficit Disorder (ADD), or Attention Deficit

Hyperactivity Disorder (ADHD). Four of these students were taking Ritalin or a similar

medication at the time of testing (See Table 1). This age group and the nonrepresentative

nature of the sample was considered ideal for examining the cognitive and social attributes

of attention, since large variability in cognitive, attentional and emotional functioning was

expected due to the diverse nature of deficits and strengths exhibited by the students, and

the maturational changes still believed to be taking place.

Students were dismissed from class in order to take pan in the study, and were

given research participation cards to give to teachers upon returning to class. After

completing the second session, students were given coupons for a hamburger and french

ft7 special offered in the school cafeteria as reward for their participation.

Procedure

Pre-Test Preparations

The Vice Principals at the high school introduced the purpose and procedure of the

study to students in four different grade 10 classrooms. Students indicated whether they
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would be interested in taking pan in the study by checking a participant interest form

provided for them at that time (See Appendix A - Participant Interest Form). Interested

students were asked to provide their name and telephone number, and were given consent

forms to take home to a parent or adult care provider (Refer to Appendix B - Parental

Consent Form). The experimenter made phone calls to each home to explain the study to

parents and provide them with an opponunity to ask any questions they might have before

signing the consent forms. (See Appendix C - Telephone Session).

Testings Sessions

Data were collected from students during two different testing sessions with

approximately a one week time span separating the sessions. Both sessions took place in a

large classroom at the school during school hours.

Test Session I Participant Consent Forms were filled out at the start of the first

session (See Appendix D). The session was conducted in small groups of students (2 to

5), and took approximately an hour and a half to complete. During this time, participants

were asked to fill out questionnaires concerning their general background and medical

history (including history of head injury) and functioning in everyday behaviours as

assessed by the BAFQ. A third questionnaire was used to further explore social

functioning, but is not part of this thesis. In order to assure that the questions were clearly

understood, the experimenter read each question to the group, allowing participants time

to indicate their answer as each was provided. Following the completion of the

questionnaires, the Cattell Culture Fair Test (Institute for Personality and Ability Testing,

1960) and two brief motor speed tasks were administered. The day and time that each

participant took part in the first session was recorded so that students would not miss the
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same class when participating in the second session.

Test Session TI The second session took 1 V4 to 2 hours to complete. At the start

of the second session, students were asked about medications taken that day (4 out of 12

of the students diagnosed with ADD or ADHD took Ritalin or a similar medication on a

regular basis). Tasks completed at this time were administered individually. These tasks

provided measures of general intellectual functioning (the Vocabulary subscalc from the

Wechsler Adult Intelligence Scale: Wechsler, 1981; the Self-ordered Pointing task:

Petrides & Milner, 1982; the Two-Back Task: Petrides, Alvivsator, Meyers & Evans,

1993; and the Sentence Completion task: Siegal & Ryan, 1989), and negative priming,

positive priming, facilitation and interference (The Eriksen Flanker Paradigm: Erikscn &

Eriksen, 1974). Two response inhibition tasks were also administered: The Continuous

Performance Task (Gordon, 1983), and the Stop Signal Paradigm (Logan, Schachar, &

Tannock, 1997), but data collected from these tasks were not analysed in this

investigation. The tasks were administered in the same order to each subject Participants

were given more complete briefing about each task at the end of the session. School
^

grades received in the last two terms were also obtained (with the participants permission)

following the completion of the data collection phase of the study.

Materials and Experimental Tasks

Questionnaire and Paper-Rajsc^ Test Materials

General Informarinn and Medical History Questionnaire

A five-part questionnaire was used to gather general background information as

well as information concerning previous and ongoing health problems (Sec Appendix E).
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Sections one through four of the questionnaire were concerned with family situational

factors (including type of household, recent major stressors influencing the family, and

parental control); incidence of health problems and injury (including vision and hearing

problems, movement problems, serious infections or diseases), as well as specific disorders

influencing learning and behaviour such as learning and reading disabilities, and ADD.

Responses to items in these sections simply required checking off or circling appropriate

answers. Close-ended and open-ended questions assessing the severity and nature of head

injuries composed the final section of the questionnaire.

The Brock Adaptive Functioning Questionnaire

The Brock Adaptive Functioning C^estionnaire (BAFQ; Dywan & Segalowitz,

1996) was developed for use with adolescent and adult head-injured populations in

attempt to provide a psychometric device to quantify impairments in adaptive functioning.

The questionnaire consists of 12 scales or aspects of functioning that were selected on the

basis of current theoretical perspectives concerning the behavioural sequelae of frontal

lobe damage. These include Planning, Initiation, Flexibility, Excess Caution, Attention,

Memory, Arousal Level, Emotionality, Impulse Control, Aggressiveness, Social

Monitoring and Empathy. Each of the scales is made up of a series of 4 to 8 questions

that are responded to on a five-point scale indicating how frequently the item would

describe behaviour. Choices range from "Hardly Ever" to "Almost Always". Scores for

each scale are based on the proportion of questions that are answered (See Appendix F).

The Visser Impulsivitv Scale

The Visser Impulsivity Scale (VIS; Visser, Das Smaal & Feij, 1993) is a 6-point
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teacher-rated scale which assesses the frequency of impulsive behaviour within the context

of the classroom. An interesting feature of the VIS is that it treats the social and cognitive

nature of impulsivity as two dissociable factors cm: behavioural dimensions. This

distinction has received empirical suppon through factw and item analysis (Visscr et al.,

1993). Thus, the VIS attempts to quantify both aspects of impulsive behaviour, using 15

items to assess cognitive impulsivity and 15 items that assess social impulsivity (Sec

Appendix G).

Social impulsivity in the VIS refers to hyperactivity in a social context and is

assessed by examining a student's susceptibility to a wide number of social distractors in

the classroom which are thought to illustrate difficulty with concentration. In line with the

literal meaning of impulsivity, or acting on impulse, many of the social items also index a

"readiness to (re)act immediately". The cognitive impulsivity scale on the other hand,

deals with reflectivity, or what Visser refers to as a good working attitude in cognitive

tasks. Overall scores for the social and cognitive subscales are derived by adding all of the

item ratings together.

The Culture Fair Intelligence Test

The Culture Fair test (CF; Institute for Personality and Ability Testing, 1960) is a

nonverbal measure of intelligence that attempts to minimize the influence of previous

knowledge on one's performance by assessing the ability to solve novel problems. Four

types of novel spatial problems are given including series completion, odd-man-out,

matrices, and topology, each which has a time limit. Besides having a high correlation

with Spearmen's g (.81) or "general intelligence", this test also has the advantage of being
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suitable for individual or small group administration. Furthermore, the CF has also proven

to be more sensitive to deficits in firontal lobe functioning than the Wechsler Adult

Intelligence Scale (WAIS-R; Duncan, 1995). Administration of the CF took

approximately 15 minutes.

Motor Speed Ta<;k ^

The first pan of the speed task examines straight motor speed performance.

Participants were given a piece of paper filled with columns of the letter 'A' and were

given 60 seconds to cross out as many of the letters as possible using single pencil strokes

(See Appendix H). They were instructed to complete one row at a time, starting at the

top left corner of the page. The number of stroked-out items was simply tallied to

produce a score. In the second component of the task, participants were given a second

sheet containing a random pattern of letters. They were then instructed to cross out as

many letter A's as they can find in 60 seconds. Since this also requires the ability to

selectively attend to target items among scrambled letters, performance on this part of the

task served as a cognitive variant to straight motor speed component. Scores for this

aspect of the task were derived by totalling the target items found, and using regression

methods to panial out straight motor speed scores.

Self-Ordered Pointing Test

The Self-ordered Pointing test (SOFT; Petrides & Milner, 1982) has been used as

a measure of visual working memory because in order to perform well on this task, one

must be able to monitor responses to visually presented information. Participants were

presented with a stimulus array containing 12 different pictures arranged in a three by four
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matrix (See Appendix I for the SOFT Stimulus Array). The arrangement of the pictures in

the array was changed from trial to trial, and subjects were instructed to point to a

different picture on each trial until all of the pictures were selected. The pictures

themselves contain linle form so that verbally encoding the pictures is very difficult The

task was repeated three times, and at the end of the trials participants were shown their

mistakes and asked if they used any strategy in making their selections. The SOFT took

approximately 7 minutes to complete.

The WAIS-R Vocabulary Test

The WAIS-R Vocabulary Subscale tests verbal long-term knowledge and

awareness (Wechsler, 1981), and has been found to be fairly representative of overall

verbal performance on the WAIS-R. The test requires subjects to provide meanings for a

standard series of words which are scored on a 3-point scale. The test is discontinued

after five consecutive failed attempts. Testing time varied depending on the student's

verbal ability.

Sentence Completion Task

This task was developed by S legal and Ryan (1989) in order to provide a measure

of verbal working memory. Participants were read a number of short sentences that are

missing the last word in the sentence (e.g. An elephant is big, a mouse is . ), and

were asked to complete each sentence with a word that they felt appropriately finished the

sentence. After a series of sentences, participants were asked to recall the words that they

provided in the order that they said them. Participants were informed about the recall of

items before the testing began. One practice set was given before the testing began in
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order to ensure that the instructions of the task were clear. The level of difficulty was

increased as the task progressed by increasing the number of uncompleted sentences in a

test set, and thus the number of items to be recalled.

In the first level, panicipants were given two sentences to complete and were then

tested on their recall ability. Each difficulty level was comprised of three test sets (Sec

Appendix J). Testing continued until the subject could no longer successfully complete

any of the test sets for a given difficulty level. If a word item was not recalled from the

test set or the order of the recalled items was incorrect, the attempt was regarded as

unsuccessful. Thus, participants must make at least three unsuccessful attempts in a row

before the task was terminated. Performance was assessed in terms of the total number of

correct sets completed.

Experimental Paradigms . > %r.

The Two-Back Task

This tasks assesses working memory and brain functions associated with the

dorsolateral prefrontal cortex (Petrides, et al., 1993). In this task, a series of 80 numbers

were visually presented on a computer screen at a rate of one every second. Each number

appeared on the screen for 500 ms. Subjects were asked to press the space bar as quickly

as possible every time the number on the screen was a repeat of a number that occurred

two items earlier. If the number was not a repeat of an item seen two trials earlier, no

response was necessary. For example, given the number string 1-1-2-3-2-3, subjects

should only respond to the last two numbers in the series because only these items meet

the two-back repeat criterion. Participants were read two number string examples before
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starting to make sure thai they understand the task. Performance was assessed in terms of

the number of correct responses (not responding when a response should be omitted, and

responding when a response is necessary), and in terms of the speed of the response when

appropriate responses were made. Testing time was approximately 3 minutes.

The Eriksen Flanker Paradigm

A nxxlified version of the Eriksen Flanker paradigm (Eriksen & Eriksen, 1974)

was used in which a target stimulus was flanked by four distractor stimuli, two at each

side of the target. The subject's task was to respond to the target as quickly as possible.

Modification of the stimulus presentation allowed negative and positive priming effects to

be assessed, as well as the typical flanker compatibility measures (interference and

facilitation).

Computer-generated experimental couplets were presented, each consisting of a

prime-probe display. Subjects were asked to respond to a cued target in a display of five

letters. Three different letters served as experimental stimuli, upper-case S's, H's, and X's.

However, only upper case S and H letters were assigned a response key. The target letter

(letter requiring a response) always occurred at the center location of the letter string.

Each display consisted of one target and four identical flanking distractcHS. Subjects were

instructed to respond to the target by pressing the appropriate letter key on the computer

keyboard (e.g. a S target letter was responded to correctly by pressing the S key). Small

stickers were used to identify key response choices. Both letter response key stickers were

red, with the "S" response sticker placed over the "s" key, and the "H" response sticker

placed over the colon and semi-colon key.
^



-».'•!» -^A'.^



Inhibition, Facilitation and Social Competence 51

Each experimental couplet began with the presentation of the prime display which

remained on the screen for 300 ms. One second after the prime display disappeared, a

second display consisting of five letters (one target and four identical distractors) appeared

on the screen for 300 ms. This display served as the probe display and subjects were

given a maximum of 1000 ms to respond to the probe target. The response to the probe

display and the presentation of next experimental couplet was separated by a 1750 ms

delay during which a fixation cross was illuminated in the center of the screen. The prime

and probe displays were equivalent in terms of both size, and the position of the fixation

cross. Each letter assigned a response served as a distractor and target equally as often.

Two priming conditions and a control condition were derived by manipulating the

relationship between prime and probe trials in the experimental couplet. In the control

condition, prime and probe distractors arc not associated with a response (e.g. XX_XX)

and the probe target (e.g. XXSXX) is different from the prime target (e.g. XXHXX). In

the positive priming condition, the probe target (e.g. _ _S_ _ ) is the same as the prime

target (e.g. _ _S_ _ ) so that the residual effects associated with the target can be

examined. On the other hand, the negative priming condition is represented by a probe

target (e.g. _ _S _ _ ) that is the same as the prime distractors (e. g. SS_SS), in this way

allowing residual effects associated with ignored distractors to be considered. In

addition, within each priming condition the relationship between probe distractors and

probe targets was manipulated to derive three different forms of negative and positive

priming: priming plus facilitation, priming plus interference and neutral priming.

Facilitory probe trials consisted of targets and distractors that are identical (e.g.
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SSSSS), in this way facilitating the target response. Interference probe trials consisted of

distractors which were different from the target (e.g. HHSHH), in this way causing

response competition. Probe distractors that were not associated with a response (e.g.

XXSXX) and therefore did not elicit competition between response tendencies were used

in neutral or pure priming trials. Thus, RT performance was measured in one control

condition and six different experimental conditions formed by combining variations in the

between trial relationship (negative and positive priming) and variations in the within trial

relationship (facilitation, interference, neutral).

To assess the effect of pure positive priming, RT measures from this condition

were compared with the overall control condition. Similarly, a measure of pure negative

priming was derived by comparing RT performance in this condition with the overall

control condition. Facilitation was assessed two ways: 1) By comparing performance in

the positive priming plus facilitation condition with the neutral/pure positive priming

condition, and 2) by comparing performance in the negative priming plus facilitation

condition with the neutral/pure negative priming condition. The effect of interference was

also examined two ways: 1) By comparing performance in the positive priming plus

interference condition with the neutral positive priming condition, and 2) by comparing

performance during the negative priming plus interference condition with the neutral

negative priming measure.

Twelve practice couplets and 168 test couplets (24 test couplets for each of the

seven conditions) were conducted in total. Due to the length of the task (20 min. in

total), the Flanker test trials were conducted in two test blocks (84 couplets each), each
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completed in the second session of testing. Block 1 of the Flanker task was the first

computer task completed by subjects, and block 2 of the Flanker task was given as the last

computer task in the session (approximately 45 minutes after block 1).

. Results

Preliminary Analyses

A large number of measures were collected for this study. Many of these measures

were included to rule out other potential contributors to behavioural outcome measures,

and unlike earlier research, to further understanding of how general cognitive functioning

measures work in relation to attention. These measures also serve as useful descriptors of

the student sample. The analyses included in this first section were performed to describe

the participants of this study, assess the validity of the measures, and to provide a nnore

manageable number of variables.

Working Memory and General Cognitive Performance

Performance on working memory measures and general cognitive functioning

indicators are provided in Table 2. Students scored on average, only slighUy lower on the

Culture Fair than the normative figures for their age group (Institute for Personality and

Ability Testing, 1960), but their mean vocabulary score was in the bottom third of the

standardized distribution of scores for their age group (ages 16 to 17; Wechsler, 1981).

While these findings require some qualification given the date of the standardized ncMtns,

they suggest that the students in this sample have much greater difficulty with verbal skills

relative to non-verbal problem solving ability. The four working memory measures and
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scores on the motor speed task (number of letters stroked out per minute) also

demonstrate a considerable range of ability within the sample in these aspects of

functioning, but we do not have norms with which to compare them.

To reduce the number of multiple working menwry measures, the raw data from

the working memory tasks were entered into a factor analysis. As shown in Table 3,

varimax rotation of working memory measures identified two factors. The first factor

which accounted for 38.4% of the variability consisted of Sentence Completion scores (an

auditory verbal working memory task) and accuracy on the Two-Back task, which is

generally thought of as a visual working memory task, though auditory processing of the

information is also possible. Sf)eed of responding to Two-back repeats (Two-Back RT)

and accuracy on the Self-ordered Pointing Task (SOFT) were identified as constituents of

the second factor which accounted for 30.5% of the variability among measures. The

SOFT is much more difficult to process verbally since the designs consist of abstract

drawings with very little recognizable form, and therefore is regarded as a relatively pure

visual working memory measure. Mean z-score composites were formed on the basis of

this factor grouping and are referred to in future analyses as Working Memory

Composite- 1 (WMl) and Woricing Menwry Composite-2 (WM2), respectively.

Classroom Performance and Behaviour Ratings

Table 4 provides students' mean grades and classroom behaviour ratings, along

with class attendance records and classroom size '. Not surprisingly, there was a strong

Dau Tor class size and impulsivity ratings were collected from Math, English, An and Keyboarding period I

classes.
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positive relationship between grades achieved in core courses (e.g., mathematics, English,

history) and trade courses (e.g., auto-mechanics, woodworking, horticulture), r = .645, p

<.001. However, as Table 5 illustrates, the distributions of grades for core and trade

courses were different. More students achieved high level grades (71% or greater) in

trade courses in comparison to core courses (37.2% to 26.4 % respectively).

Furthermore, the strength of the relationship for core and trade course grades was

different for high and low ends of the distribution. Students achieving acceptable grades

in core courses (60% or greater) also tended to perform well in trade courses, r = .723, p

<.001, but students who did poorly in core course grades (less than 60%) did not

necessarily receive poor grades in trade courses, r = .258, p = .354. The scatterplot

provided in Figure 1 illustrates this relationship.

Social and cognitive impulsivity ratings were also positively related (r = .586,

p <.001). However, the distribution of scores for cognitive impulsivity was fairly even,

whereas more than V3 of the students received low to mid-range scores on the social

impulsivity scale (See Table 5). Table 5 also illustrates a large range in the average

number of class days missed by students per semester, although the majority of students

missed fewer than 10 days per semester.

Adaptive Functioning Ratings

Table 6 provides mean adaptive functioning scores. To account for nnissing data

for items on the BAFQ scales, scores for these measures were divided by the number of

items completed. Adaptive functioning measures for the 12 BAFQ scales were scored on a

5-point scale (1 -Hardly Ever, 2-Rarely, 3-Sometimes, 4-Almost Always, 5- Always), with
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higher scores indicating more difficulty in functioning. As Table 6 illustrates, students

reported rare to moderate levels of difficulty for most aspects of functioning, with nnore

variable difficulty ratings for Initiation, Attention, Memory, Arousal Level and Aggression

scales.

Intercorrelations among Adaptive Functioning scales are provided in Table 7.

Most notable were the extremely high correlations between Menu^ and Attention scales

(r = .68, p < .001), Memory and Arousal scales (r = .76, p < .001), and Impulsivity and

Aggression scales (r = .63, p< .001). In order to produce a more manageable number of

criterion measures, students' scores on the 12 BAFQ scales were entered in a factor

analysis. The varimax factor rotation yielded three factors. The factor loadings from this

analysis are provided in Table 8. The primary factor accounting for just under 40% of the

variability within BAFQ scales was characterized best by scales assessing Memory,

Attention, and reactivity (Arousal Level and Emotionality), although Excess Caution and

Flexibility measures also loaded highly on this factor. This factor grouping was similar in

nature to that obtained by Dywan, Roden and Murphy (1995) in their sample of 199 grade

10 highschool students, with these aspects of functioning often associated conceptually

with the orbital frontal region of the prefrontal cortex. ^

Empathy and Social Monitoring ratings loaded highly on the second factor,

accounting for 15.4% of the variability in the scale ratings. These two scales loaded very

low on the other factors, and were also found to group together in the factor analysis

performed by Dywan et al. (1995) using the larger sample. The third factor accounting for

just over 10% of the variability within the scales was represented best by Planning,
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Aggression, Initiation and Impulsivity measures in this order. The brain systems

underlying behaviours associated with this factor are more difficult to identify, since

planning and initiation are commonly associated with dorsolateral regions, while

impulsivity and aggression are often linked orbital frontal regions. It is not surprising

then, that Impulsivity scores also loaded fairly high on factor 1. Furthermore, the

mechanisms controlling attention have been associated with both orbital and dorsolateral

frontal regions, and the Attention scale also loaded fairly high on factor 3.

Factor scores were formed on this basis of this analysis, and are identified hereafter

as BAFQ-1, BAFQ-2, and BAFQ-3, representing factors 1, 2 and 3 respectively.

Examination of the range of values for these factors suggests that students in this sample

tended to have more problems with functions associated with orbital frontal region of the

brain, with BAFQ-1 scores ranging from -1.606 (indicating few problems in functioning)

to 3.036 (frequent problems in functioning). In comparison, BAFQ-2 scores ranged from

-2.424 to 2.552 ; and BAFQ-3 scores ranged from -2.124 to 1.844.

Inhibitory and Facilitory Attenrional Measures

Figure 2 provides priming and compatibility effects based on mean reaction time

(RT) data for the control and each of the six exf)erimental conditions examined in the

Flanker task. Six RT differences scores were derived by contrasting performance in these

seven conditions.^ The inhibitory measure provided by the negative priming effect

To address potential problems associated with change or difference scores (see Cohen & Cohen, pp. 72-73,

1983), regression techniques were also used to compute residual scores representing each of the priming,

interference and facilitation effects. Residual scores produced similar effects in the Flanker task as those based

on reaction time difference scores. Analysis of residual scores also failed to indicate spurious relationships

between criterion measures and Flanker RT difference scores.
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(NPRIM) was assessed by comparing RT performance in negative priming neutral trials

(NPN) with control trials (CT)- Similarly, the facilitation measure derived from the

positive priming effect (PPRIM) was measured by comparing perfcMmance during positive

priming neutral trials (PPN) with CT trials. Facilitation measures were derived by

comparing performance in positive priming facilitation (PPF) trials with PPN trials

(FAC pp), and RT measures from negative priming facilitation (NPF) with NPN trials

(FAC Np). Comparing performance during positive priming interference (PPI) trials with

PPN trials, and negative priming interference (NPI) with NPN trials also allowed two less

direct measures of inhibition to be examined, hereafter referred to as INTpp and INT^p

respectively.

Paired t-tests were performed on the Flanker RT data to examine the effect of

couplet and trial manipulations. As revealed in Figure 2, there is a striking contrast in the

number of reliable RT effects produced by negative priming and positive priming couplets.

All of the negative priming couplets produced the expected effects, p's < .05 with longer

RTs in the NPN versus the CT condition (+14.50 ms), shorter RTs for NPF trials versus

NPN trials (-19.95 ms), and longer RTs for NPI trials relative to NPN trials (+27.68 ms).

In contrast, only the interference measure was reliable and in the expected direction for

positive priming couplets (INTpp), with longer RTs in PPI condition versus the PPN

condition (+17.27 ms), p <.05. In fact, mean comparisons for positive priming couplets

revealed longer RTs for PPN versus PPF condition ( +15.42 ms), and for PPN versus CT

trials (+ 32.04 ms), with these differences highly reliable in the latter case, p <.001.

The number of errors produced in each condition were also examined, with
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incorrect responses ("S" presses for "H" and vice versa) and no response trials tallied

separately, and then combined to produce one error score for each of the Flanker

conditions. Examination of the variability in mean error scores for each condidon

revealed the absence of a speed-error tradeoff across conditions, since conditions

producing longer RTs also tended to have more errors (See Figure 3), though only

differences between errors produced in PF and CT conditions reached significance (+1.97

errors, p <.01). Correlations among error and RT scores for each condition were all

nonsignificant, p's >. 10, indicating the absence of a speed-error tradeoff across subjects as

well.

Intercorrelations among Flanker Task measures are provided in Table 9. Two out

of three negative priming relationships were significant, as was also the case for positive

priming measures, illustrating the strong effect of the couplet manipulations. Interestingly,

NPRIM and INT ^p were negatively correlated (r = -.488, p <.01), indicating that greater

inhibitory control of attention is associated with smaller interference effects. This lends

support to the theoretical notion of inhibition as a mechanism of anention which allows for

greater efficiency in processing by reducing interference caused by distractors. However,

PPRIM scores were positively related to NPRIM scores (r = .378, p < .05), suggesting

that the relationship between inhibition and interference is dependent on priming

conditions.

Regression Analyses • Testing Main Hypotheses

Results from hierarchical regression analysis performed to test the three main

hypotheses of this study are reported in the section that follows. Attentional measures
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(RT difference scores) derived from the Flanker task served as the primary predictors in

these analyses. Results with probability levels greater than .05 were not repwted unless

they were relevant to theoretical discussion. In addition, the significance of two of the

attentional measures (PPRIM and FACpp) was not explored in the regression analysis, as

preliminary analyses indicated that they did not produce typical effects and were therefore

of questionable validity. Furthcrnwre, in theory at least, redundancy existed among the

effects represented by the six attentional measures, so this exclusion did not limit

examination of the underlying attentional mechanisms.

To further address methodological weaknesses of previous research, analysis of

covariance was conducted with significant predictors to control for the influence of a

number of variables that might otherwise contaminate the findings. Finally, the

contributions of working memory and general cognitive performance measures were

examined, in an effort to provide a more complete story and hopefully fill in some gaps in

the attention literature.

Predicting Academic Achievement from Attentional Measures

Core Course Grades It was expected that both inhibitory and facilitory

attentional measures would be useful predictors of a more global cognitive performance

indicator such as core course grades. It was also predicted that the relationship between

attentional measures (inhibition and facilitation) and core course grades would be best

characterized by an interaction effect where the combined influence of high facilitation and

high inhibition would be associated with less optimal performance, and deficits in one

aspect of functioning could be offset by strong attentional processing in the other
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component. Thus, the quadratic terms for NPRIM and FAC ^p addressing curvilinear

relationships for these measures and the NPRIM x FAC Np interaction were of particular

interest here.

Table 10 provides correlations between school grades and inhibitory and facilitory

attentional measures. As this table illustrates, none of the attentional measures were

independently associated with grades achieved in core courses, p's >.05. Three separate

hierarchical regression analyses were performed to examine the significance of the NPRIM

and FAC .^p quadratic terms and the NPRIM x FAC j^pterm containing their interaction. In

each case the simple order effect(s) were entered first, followed by the predictor of

interest on the second step.

Examination of quadratic term for inhibitory attentional processing (NPRIM^)

indicated that this predictor was nonsignificant, ^^A = .055, F,j, = 1.837, p = . 185.

However, examination of the quadratic term for facilitory attentional processes (FAC j^^)

suggested a significant curvilinear trend which accounted for more than 16% of the

variance in core course grades, F, j, = 6. 190, p <.05. This relationship is depicted in

Figure 4, which reveals a decline in grades as the level of facilitation approaches both high

and low ends of the distribution. Furthermore, the influence of facilitation for academic

achievement in core courses did not appear to be the same for male and female students,

as revealed by a gender x facilitation interaction. This interaction accounted for almost

18% of the variability in this criterion measure, Fjjq - 6.847, p = .014. As illustrated in

Figure 5, high levels of facilitation were associated with better academic achievement in

males, but for females, achievement tended to decline as facilitation increased. Differences
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in average grades for male and female students were not responsible for this finding,

r = . 194, p > .05. Instead, there was evidence that female students exhibited higher levels

of facilitation than their male peers (r = -.353, p <.05), and were more likely to surpass an

optimal level of facilitory processing.

In addition, the third analysis revealed a significant NPRIM x FAC np interaction

which accounted for more than 20% of the variability in core course grades, Fijo = 8.023,

p <.01. This interaction is depicted in Figure 6. As this graph illustrates, the pattern of

results provides some support for the predicted interaction effect, in that academic

achievement in core courses tended to decrease across low to high levels of facilitation

when inhibitory control was high, suggesting that the combined effect of very strong

inhibitory and facilitory attentional processes is associated with less optimal performance.

However, what the plotted interaction most clearly indicates, is that grades tend to

improve with increased inhibitory attentional control, but this improvement is more

dramatic at low and medium levels of facilitation. Thus, the data supported the predicted

interaction effect, and this effect accounted for more variance than the curvilinear trend in

facilitation scores.

Covariate Analysis for Core Course Grades Table 1 1 provides correlations

among grades and covariate measures including class size, attendance, gender, age, head

injury, learning and reading problems, number of major stressors, family structure (type of

household, e.g. single parent), and parental control (how often rules are enforced by

parents). Family structure was the only covariate significantly related to grades achieved

in core courses, r = .444, p - .009, indicating that students living in two-parent
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households tended to have higher grades. Covariate analysis was conducted with the ,

NPRIM X FAC NP interaction, since the preceding set of analyses indicated that this effect

accounted for a larger portion of variance in core grades than the curvilinear trend in FAC

NP scores. Separate analyses were conducted with each covariate by entering the covariate

on the first step, followed by NPRIM and FAC >„ on the second step, and then the

NPRIM X FAC
pfl,

interaction on the third and final step. Tables 12 and 13 provide the

results from these analyses. ' As these tables indicate, the NPRIM x FAC sp interaction

remained significant when variance attributed to each of the covariates was controlled for,

although variability predicted by the interaction was slightly reduced after controlling for

the influence of learning disabilities (NPRIM x FAC, si^ = .161, p <.05), reading problems

(NPRIM X FAC, si^= .164, p <.05; See Table 12) and family structure (NPRIM x FAC,

sr^ = .162,p <.05; See Table 13).

Core Grades and General Cognitive Functioning Given the theoretical notions

linking working memory to attention, particularly inhibitory attentional control,

interactions between working memory measures (WMl, WM2) and NPRIM and FAC ^p

were examined. All interactions were nonsignificant, WM measures x NPRIM, F's<l;

WMl X FAC NP, /?'A= .051, F,jo = 1-617, p >.10; and WM2 x FAC np. /?A' = .055, F,j,

= 1.837, p>. 10.

It was expected that attentional predictors would better account for variability in

core course grades than WM and general cognitive functioning measures, since

Only covariaics that did not interact with predictor variables (p >.05) were used in the analyses. Gender and

the incidence of head injury were excluded from covariate analysis for this reason.
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achievement should be more indicative of the learning process than particular aptitudes.

Furthermore, Limited Capacity Models suggest that deficient attentional control places

limits on other resources and therefore will be associated with decline in cognitive

performance. As Table 14 indicates, none of the WM and general cognitive performance

measures were significantly related to core grades, p's >.05. The most notable correlation

was between nonverbal intelligence and core grades which was in the expected direction,

but was still unreliable (r = .137, p = .100).

To examine the unique variance attributed to the NPRIM x FAC ^p interaction,

attentional predictors (NPRIM and FAC s?) and individual cognitive performance

measures were entered on step 1 of hierarchical regression analysis, followed by the

NPRIM X FAC MP interaction term on step 2. As illustrated in Tables 15 and 16, the

NPRIM X FAC Np interaction predicted a significant portion of variability in core course

grades independent of the variability accounted for by WM measures and non-verbal

intelligence, (NPRIM x FAC vp, sr'- 's > . 180, p's <.05), and over and above the

contributions made by verbal ability, motor speed and visual search speed (NPRIM x

FAC NP, sr^'s >.2(X), p's <.05). Thus, evidence provided by this analysis clearly indicated

that attentional measures were better predictors of core course grades than general

cognitive functioning measures. Furthermore, the negative P weights and positive zero-

order correlations between grades and verbal ability, motor speed and visual search speed

(See Table 16), suggest a potential suppression effect, where inclusion of these measures

appeared to increase the ability of the NPRIM x FAC ^ interaction to predict core course

grades by reducing variability in the interaction predictor.
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Trade Course Grades As stated in the corollary to Hypothesis I, attentional

measures were expected to account for more variability in core course grades than grades

achieved in trade courses, since the curriculum covered in trade courses place more

emphasis on practical hands on training and therefore should be somewhat less cognitively

demanding. To address this issue, trade course grades were used as the criterion measure,

and the significance of NPRIM x FAC np interaction term and quadratic terms for

NPRIM and FAC ^^p scores were examined in hierarchical regression analysis. The

findings from these analyses supported the prediction. In fact, neither of the main effects

or the NPRIM x FAC ^p interaction accounted for significant portions of variability in

trade grades, F's < 1. The quadratic terms for NPRIM and FAC np were not reliable

either, F's < 1. Furthermore, examination of the covariate measures suggests that

classroom attendance was the best predictor of trade course grades (r = -.514, p = .002),

with students with better attendance records (fewer class days missed) tending to receive

higher grades in trade courses (See Table 1 1). The attentional predictors remained

nonsignificant when the influence of this covariate was controlled for, F's <1. Thus, it

appears that attentional control is a less relevant factor in achievement outcomes that rely

less on explicit learning and are less cognitively taxing; instead, the data indicate that in

these situations, attendance is a strong predictor of academic success. " *»

Predicting Social Functioning from Attentional Measures

BAFQ-2 Scores Since traditional information processing models of attention

focussed solely on the cognitive attributes of attention, an important objective of this study

was to determine whether attentional processes were also relevant to examinations of
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behaviour in the context of social/emotional functioning. Thus the second hypothesis of

the study addressed this issue. The nature of the relationship between attentional

measures and social functioning was expected to be very similar to that existing between

attention and cognitive achievement, since the same deficits in basic attentional processes

were believed to underlie problems in cognition and social functioning. BAFQ-2 scores

were used as the criterion measure in the following set of analyses, since social monitoring

and empathy were highly represented in this factor. Quadratic and interaction terms for

NPRIM and FAC sp difference scores were once again examined.

As Table 17 illustrates, negative priming and facilitation were not independendy

related to BAFQ-2 scores, p's > .05, but a significant NPRIM x FAC ^p interaction was

found when an outlier (-2.77 SD's away from the M residual value)* was removed from

the analysis, /?A^ = . 1 20, Fu/ = 4.854, p <.05. The nature of this interaction is depicted in

Figure 7, which suggests that increases in attentional inhibition were associated with

decreases in social deficits, but the influence of inhibitory control was more visible across

low and medium levels of facilitation. The plotted interaction also indicates that the

tendency for improvements in social functioning with increased levels of attentional

facilitation was only present at low and medium levels of inhibitory control; when

inhibition levels were high, social functioning appeared to decline across low to high levels

of facilitory processing. Thus, in both respects, this pattern is very similar to interaction

observed for core course grades, demonstrating consistency in the way that inhibitory and

facilitory attentional mechanisms operate across cognitive and social realms of behaviour.

All other residual values were less than 2 SD's from the mean.
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Covariate Analysis for BAFQ-2 Scores Of the covariates examined, parental

control was the only measure significantly related to BAFQ-2 scores (r = -.440, p <.01),

with fewer deficits in functioning associated with greater parental influence (See Table

18). However, the NPRIM x FAC ^p interaction was not dependent on this covariate, as

the interaction remained significant after controlling for the influence of parental control,

/?^A = .095, F,jo = 4.833, p < .05, and the influence of all other covariate measures,

sr' 's > .106, p's < .05 (See Table 19 and 20). Furthermore, in addition to the NPRIM x

FAC Np interaction, when variance attributed to parental control was statistically

controlled for, the NPRIM main effect was approaching significance, si^= .09l,p = .052

(See Table 20).

BAFQ-2 Scores and General Cognitive Functioning As Table 21 illustrates, a

significant negative relationship was found between BAFQ-2 scores and verbal ability

(r = -.333, p <.05), motor speed (r = -.365, p < .05) and visual search speed (r = -.374,

p < .05), indicating that higher cognitive performance in these areas was associated with

fewer deficits in social functioning. Separate regression analyses indicated that the

NPRIM X FAC MP interaction could not predict unique variance in BAFQ-2 scores when

forced to compete for variance with these cognitive functioning measures (See Table 22).

However, the NPRIM main effect did account for unique variance over and above WMl,

sr^ = . 167, tji = -2.682, p <.05; and non-verbal IQ, sr^ = .108, tj, = -2.028, p <.05, but

WMl was a better predictor, accounting for 17% of the variance on its own, tj, = -2.701,

p <.05. Unique variance accounted for by the interaction effect was approaching

significance when motor speed {si^ = .088, F,jo = 3.814, p =.06); and verbal ability
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{sr^ = .089, FijQ = 3.984, p =.055) were examined, but again the attentional measure were

not the best predictor, as vocabulary scores accounted for 12.9% of the variance on their

own, tj, = -2.296, p <.05. Thus, WM and verbal ability were just as good, if not better

than attentional measures in predicting social functioning.

Predicting Classroom Impulsivitv Ratings from Attenrional Inhibition

Social Impulsivity Based on evidence from the most extensive investigation of the

cognitive correlates of impulsivity, the third hypothesis of this study predicted that social

impulsivity would be negatively related to inhibitory attentional control. More specifically,

high classroom social impulsivity ratings were expected to be associated with weaker

negative priming effects (small NPRIM scores). As Table 23 indicates, this hypothesis

was supported, in that a significant negative correlation was found between NPRIM

scores and social impulsivity ratings (r = -.363, p = .030). None of the other attentional

measures were significantly related to social impulsivity, p'% > .05.

Since earlier studies did not investigate the relevance of both inhibitory and

excitatory attentional processes in relation to impulsivity, and an alternative theoretical

perspective of impulsivity implicated both inhibitory and facilitory mechanisms, it was

important to examine other potential predictors of social impulsivity. Thus, the possibility

of a NPRIM X FAC ^p interaction and/cM" curvilinear relationship between social

impulsivity ratings and NPRIM and FAC np (NPRIM* and FAC Np*) were also investigated

to determine if these effects were better predictors of impulsivity. This was not the case,

as hierarchical regression analyses revealed that none of the examined effects could

account for significant portions of variance in the social impulsivity ratings, NPRIM x
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FAC NP and NPRIM \F's<l; FAC s?\ /?'A = .033, F „j = 1.135, p = .295. Therefore,

findings from this study replicate the earlier work of Visser which suggested that deficient

inhibitory control or poor "consolidation of inhibition" are central cognitive characteristics

of social impulsivity. '
« -

Covariate Analysis for Social Impulsivity While Visser's investigation indicated

significant sex differences in social impulsivity ratings, with male students tending to

receive higher ratings, this covariate was never controlled for in the statistical sense of

regressing out the variance it contributes. Nor were analyses conducted to separately

examine the relationship between negative priming and social impulsivity for male and

female students. Covariate analysis in this data set was intended to provide more

definitive results. As Table 24 illustrates, males students in this sample also tended to

receive higher social impulsivity ratings from their teachers than female students (r = -371,

p = .026), and when the influence of the gender covariate was controlled for, the NPRIM

measure was no longer a reliable predictor of social impulsivity ratings, /?^A = .051, Fuj

= 2.088, p =. 1 58. Controlling for the influence of class size also prevented the NPRIM

measure from accounting for a significant portion of variance in social impulsivity scores,

although the reduction in this case was not extreme and the trend was still evident, /?^A s

.061, F,j3 = 3.698, p =.063.

Removal of variance attributed to all other covariate measures (age, head injury,

number of major stressors, family structure and parental control) in separate analyses had

very little effect on the relationship between NPRIM and social impulsivity, sr^'s > .104,

p's <.05 (See Table 25). However, two unexpected interaction effects involving covariate





Inhibition, Facilitation and Social Competence 70

measures were found. A significant LD x NPRIM interaction accounted for more than

16% of the variance in social impulsivity scores, F,jj = 8.359, p <.01, while a RP x

NPRIM interaction accounted for only slightly less, /?'A = .127, F,jj = 4.663, p <.05,

The LD X NPRIM interaction is depicted in Figure 8. As this graph illustrates, students

who did not have a learning disability tended to have lower social impulsivity ratings, and

their ratings increased only slighdy as inhibitory control declined (smaller NPRIM scores).

However, social impulsivity ratings increased much more dramatically in students with

learning disabilities as a function of decreased inhibitory control. A similar pattern existed

when the RP x NPRIM interaction was plotted (See Figure 9), although in this case, there

was a cross over effect.

Re-examining the Gender Covariate Examination of the LD x NPRIM and RP x

NPRIM interaction suggested a more complicated relationship between social impulsivity

and NPRIM scores. For this reason, the influence of gender was re-examined with post-

hoc analyses to determine if controlling for this covariate would eliminate the significant

interaction effects. When gender was entered on the first step, followed by the LD and

NPRIM predictors on the second step, and the LD x NPRIM predictor on the third step,

the interaction continued to predict significant pcwtions of variance in social impulsivity

scores, R^^ = . 175, f;j^ = 8.686, p <.01 . Furthermore, this model accounted for more

than 47% of the variance in social impulsivity ratings, F^j^ = 5.889, p = .(X)2. These steps

were repeated for the RP x NPRIM interaction, which also remained significant when

gender was controlled for, /J^A = .126, F,^^ = 4.561, p <.05. Thus, analysis of covariancc

revealed a more complex relationship between inhibitory control and social impulsivity
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than suggested in previous research. Significant interactions in this data set demonstrated

that the negative relationship between inhibition and social impulsivity was more

commonly seen in students with learning or reading problems, and these effects were

independent of the gender differences found in classroom ratings of social impulsivity.

Cognitive Impulsivity Despite evidence of a fairly strong relationship between

cognitive impulsivity and social impulsivity scales in their data (r = -.56), * Visser argued

that these scales measured two distinct constructs, based on their differential relations with

attentional inhibition. Thus, it was expected that correlations between NPRIM scores and

cognitive impulsivity ratings in this data replicate Visser's findings and provide further

support for her notion that poor inhibitory control is a unique characteristic of social

impulsivity. Instead, Hypothesis III stated that FAC ^p scores were expected to be

positively related to cognitive impulsivity, based on neuropsychological perspectives of

personality, and theories of frontal lobe functioning which associate facilitory attentional

processes with purely traditional cognitive functions. However, the correlational findings

from this data set did not support this prediction, as the relationship between FAC np and

cognitive impulsivity was nonsignificant, r = . 122, p >. 10 (See Table 23). Furthermore,

the correlational evidence contradicted the earlier findings presented by Visser (1993), as

a significant negative correlation was found between NPRIM scores and cognitive

impulsivity (r = -.332, p = .048) indicating that poor inhibitory control was associated with

In Visser's (1993) study, cognitive and social impulsivity were negatively related since higher social

impulsivity scores indicated more reaaivity or social impulsivity, while the cognitive impulsivity scales

assessed reflectivity, so low scores indicated low reflectivity or high cognitive impulsivity. In the current

investigation, the cognitive impulsivity scores were rocoded so that high scores would indicate more cognitive

impulsivity

.
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more cognitive impulsivity, although this relationship was slightly weaker than that found

between NPRIM and social impulsivity. None of the other attentional measures were

significantly related to cognitive impulsivity, but the correlation between INT ^p

(interference scores obtained from NP couplets) and cognitive impulsivity ratings was

approaching significance and in the direction most consistent with theoretical notions of

interference as an indirect assessment of inhibitory attentional control (r = .304, p = .071).

The negative relationship between negative priming and cognitive impulsivity was

surprising in light of Visser's evidence to the contrary. Post-hoc analyses were conducted

to more closely examine this relationship and determine the extent of the inconsistencies

existing between the current investigation and Visser's earlier findings.

Covariate Analysis for Cognitive Impulsivity As shown in Table 24, a number of

covariate measure were significantly related to cognitive impulsivity scores, including

gender (r = -.450, p = .006), learning disabilities (r = .483, p = .006), and reading

problems (r = .465, p = .008). These correlations indicate that male students and students

with learning and reading problems were more likely to receive higher cognitive

impulsivity ratings from their teachers. However, analysis of covariance revealed that the

relationship between cognitive impulsivity and inhibition could not be attributed to

variance associated with learning problems, as the NPRIM predictor remained significant

with this covariate was controlled for, /?^A= .143, Fj^ = 6.391, p <.05, and together

these measures accounted for almost 40% of the variability in cognitive impulsivity ratings
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(See Table 26). * Controlling for the influence of reading problems created a nwre

obvious reduction in the reliability of the NPRIM predictor although it was still
'~

approaching significance (si^ = .092, tjg = - 1.930, p = .064). Similar reductions in the

variance attributed to NPRIM scores resulted when thie influence of head injury (sr^ =«

.103, r^ = -1.961, p = .058), parental control (si^ = .111, r^ = -2.013, p = .051) and

family structure {sr^ =.104, 1^4 = -1.969, p = .057) were controlled for.

However, this was not the case when variance attributed to the gender covariate

was partialled out by entering it in the regression equation first. Removing the

contributions made by gender drastically reduced the variability predicted by NPRIM

measure, (/?^A = .024, f^^^ = 1.030, p = .317), indicating that the relationship between

inhibitory control and cognitive impulsivity was dependent on gender. Further analysis

revealed that gender was also related to NPRIM scores, with smaller scores (less

inhibition) evident in males, (r = .425, p = .01). Although the Gender x NPRIM

interaction was not significant {p >.10), examination of the relationship between NPRIM

scores and cognitive impulsivity by gender revealed that this relationship was

nonsignificant for females (r,j = -.022, p >.10), but just at the critical significance level for

males (r„ = -.379, p = .05). Removal of variance attributed to all other covariate

measures (class size, age, and number of majw stressors) in separate analyses had very

little effect on the relationship between NPRIM and cognitive impulsivity, sr^'s >.II6,

p's< .05 (See Table 26).

* Each covariate was checked for interaclions with the NPRIM predictor before performing the analysis of

covariance.
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Relationship Between Cngnitivf! and Social Tmpnkivity While previous

investigation suggested distinctions between cognitive and social impulsivity, examination

of NPRIM scores and covariate measures in this data set revealed more similarities than

differences. Contrary to Visser's (1993) findings, deficient inhibitory attentional control

was associated with both social and cognitive impulsivity, and gender and learning

disabilities were similarly related to both impulsivity dimensions. To further address this

issue, a regression analysis was performed to determine if cognitive and social impulsivity

ratings were accounting for similar portions of variance in NPRIM scores. This analysis

revealed that these scales provided redundant information in relation to inhibitory control,

as neither scale could account for unique variance in NPRIM when entered at the same

time (cognitive impulsivity, sr^ = .022, p = .365; social impulsivity, si^ = .044, p = .203).

Exploratory Findings

Interactions Involving Covariate Measures

In the process of checking for interactions between covariate measures and

predictor variables, an unexpected interaction effect was revealed for social functioning

(BAFQ-2 scores). This finding is described next

Negative Priming x Working Memory Examination of the interaction effects

produced by WM and attentional measures (NPRIM and FAC np) revealed a significant

NPRIM X WM2 interaction that accounted for more than 18% of the variance in BAFQ-2

scores, F,j2 = 7.566, p< .0\. Interestingly, the plotted interaction suggested some

similarities in the way that inhibition interacts with visual working memory and facilitory

processes, in that the influence of inhibitory control was diminished when WM was
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functioning at high levels (See Figure 10), siniilar to the way facilitation influenced

inhibition. However, the influence ofWM appears to be more complicated, varying across

each level of inhibitory control.

Explanations for Gender Differences in Attention

Gender differences in facilitory and inhibitory attentional processes were not

anticipated. Nonetheless, the data indicated that males students in this sample tended to

exhibit less inhibitory control (smaller negative priming) and less facilitory processing

(smaller facilitation effect) relative to their female peers. Since the incidence of non-

normative factors (e.g. ADD, learning problems) was fairly common in this sample, it was

thought that the prevalence rate of these problems in male and female students may have

contributed to the observed difference.

Post-hoc analyses were conducted to determine if this was the case. None of these

possible explanations were supported. Gender differences in inhibition persisted after

partialling out variance related to Attention disorders {sr^ = .177, Fi^^ = 7.217, p < .05),

head-injury {sr^ = .167, F,j3 = 6.772, p < .05), learning disability {sr^ = .252, F,^8 =

9.423, p < .01), and reading problems (sr^ = .200, F,^g = 7.1 13, /? < .05). The same was

true when these factors were removed and facilitation was examined: gender differences

were still observed after controlling for Attention disorders {sr^ = .140, F^j = 5.385, p <

.05), head-injury (sr^ = .136, F,j3 = 5.217, p < .05), learning disability (sr^ = .199, F,^ =

6.968, p < .05), and reading problems (sr^ = .193, F,^g = 6.702, p < .05). In addition,

age differences could not account for the gender biases in inhibition (sr^ = .196, Fy^j =

8.188, p < .01) or facilitation {sr^ = .140, F/^j = 5.391, p < .05)

.
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The Relarionship Between Criterinn Mpasnre.; . . !

Examination of the correlations between criterion measures revealed some very

strong relationships among these behavioural measures (See Table 27). One of the notable

findings from this analysis concerned the relationship between impulsivity ratings and

grades.

ImpuLsivity Scores and Grades High cognitive impulsivity ratings were

associated with poor grades in core (r = -.377, p <.05) and trade courses (r = -.539, p

<.01), but social impulsivity ratings were only indicative of trade course grades (r = -.425,

p <.05). These relationships were even stronger when an outlier was removed from the

data. Since social and impulsivity ratings were also highly correlated, funher analyses

were performed to determine if these measures were predicting the same portions of

variance in grades. With the outlier removed, these analyses indicated that cognitive

impulsivity ratings were better predictors of grades, as this dimension of impulsivity

accounted for significant portions of unique variance in both trade {sr^ = .127, p < .05)

and core course grades (sr^ = .182, p < .01). In contrast, social impulsivity ratings failed

to account for unique variance in either trade (sr' = .018, p > .10) or core course grades

isr^ =.000,p>.10).

Discussion

Overview

The main objective of this study was to establish the significance of inhibitory and

facilitory attentional processes in relation to social emotional functioning, and evaluations
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of behaviour in a more global cognitive context. In this regard, the study was successful,

as inhibitory and facilitory attentional measures derived from the Flanker Paradigm were

shown to be relevant to predictions of academic performance (core course grades),

classroom behaviour (social impulsivity ratings) and social skills competence (BAFQ

social functioning scales). Examination of other potential contributors provided further

testimony of the importance of attentional mechanisms to everyday adolescent

experiences. Covariate measures, in most cases, could not explain the observed

relationships between attention and outcome measures.

Each of the hypotheses will be discussed in greater detail in the sections that

follow, as much of the insight gained from this investigation concerned the nature of the

relationships observed between attentional predictors and outcome measures, and the

relevance of attentional predictors in relation to traditional cognitive functioning measures.

Issues pertaining to each hypothesis will be addressed in order, except in the case of core

course grades and social functioning outcomes, where similarities in the nature of the

findings made it more practical to discuss them together. Unexpected findings, limitations

of the study, and general implications are also addressed.

Addressing Hypotheses • Reviewing the Evidence

Academic Performance & Social Functioning - The Inhibition hy Facilitation

Interaction

Examination of the relationship between attention measures and core courses

grades allowed for the evaluation of more global cognitive consequences of attentional

processing, while the relevance of attention for another important aspect of daily living
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was examined with the social functioning measure. Since previous investigations of the

correlates of attentional processing had addressed either facilitory or inhibitory aspects of

processing, but not both, the opportunity to explore the way these mechanisms interact in

relation to behavioural outcomes was an primary focus of this study. Interestingly, an

interaction involving negative priming and facilitation scores (measured as RT benefits due

to activation associated with compatible, goal-directed items) was found for both core

course grades and social functioning. Even more remarkable was the fact that the pattern

of the interactions was very similar for the two outcome measures, suggesting that

cognitive and social functioning deficits might have a common source. The nature of the

interaction, however, was somewhat of a surprise.

The Nature of the Interaction The pattern of the interactions for academic

achievement and social functioning indicated that the performance benefits associated with

inhibitory or facilitory processing was not simply additive, since performance outcomes

associated with high facilitation and high negative priming were no better, and possibly

worse than less extreme levels of attentional processing (e.g. high facilitation, moderate

levels of negative priming, or high negative priming, and moderate levels of facilitation).

The interactions also provided some evidence that deficits in one aspect of attentional

processing could be offset by the other, as Tipper (1991) has suggested, since even

students who exhibited low levels in one area were achieving grades in the upper half of

the distribution and were reporting few deficits in social functioning when high functioning

in the other attentional mechanism was evident.

I
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However, the interaction most clearly demonstrated that the positive relationships

between inhibitory functioning and academic and social functioning were limited by

facilitory processing such that the benefits associated with inhibition were much more

visible when levels of facilitation were low to moderate; when facilitory processing was

high, inhibitory functioning was of little consequence to academic performance, and

improvements in social functioning associated with inhibitory functioning were less

dramatic. Although this finding was not anticipated, recent evidence presented by Engle,

Conway, Tuholski, and Shisler (1995) and Lavie and Cox (1997) may help to explain this

nature of this interaction.

Engle and colleagues (1995) argued that inhibition is a product of controlled

attentional resources, based on their investigation of mental workload and negative

priming. In support of Limited Capacity models, they found that the magnitude of the

negative priming effect diminished as recall demands were increased in their sample of 91

undergraduate students. Lavie and Cox's (1997) model expanded on the limited capacity

notion to also consider factors influencing late selection, such as automaticity. These

authors postulate that processing proceeds from relevant, high priority items to irrelevant

items until capacity is exceeded, allowing low priority/irrelevant items to be attended as

long as there is available capacity. On the basis of this theoretical argument, they _,,

,

predicted that efficient visual search will lead to inefficient distractor rejection, since

attentional resources for irrelevant items are more likely to be available when relevant

items are processed efficientiy. Consistent with this rather counter intuitive prediction,

they found large interference effects when distractors were more dissimilar to targets (Exp
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#1, N = 14) and when distractor set size was smaller (4 or less versus 6 or more; Exp. # 2,

N=18).

With respect to the current finding then, it may be that the capacity and need for

active suppression of irrelevant information is inore important for cognitive tasks and

social monitoring when levels of facilitation are low. The processing advantage normally

afforded to relevant information is smaller when facilitation levels are low, allowing more

competition between relevant and irrelevant sources of information. In contrast, in a

limited capacity system, students exhibiting high levels of facilitation may have less need

and resources available for inhibitory processing. This account can only be considered one

possible interpretation of the data. Nonetheless, the evidence presented here certainly

warrants further investigation into the resource account of inhibition and underscores the

need to consider both facilitory and inhibitory attentional aspects together when

attempting to understand the significance of selective attention in daily situations.

Theoretical Implications The negative priming by facilitation interactions

observed in these data may also have implications for the current theoretical debate

concerning inhibition versus episodic retrieval accounts of negative priming. In contrast to

more traditional accounts of negative priming (Hamishfeger & Bjorldund,1993; Hartley,

1992; Hasher & Zacks, 1988; Tipper, 1985; 1991 ), Neill and colleagues (Neill 1997; Neill

& Valdes, 1996) suggest that the negative priming effect is not a product of inhibitory

processing, but can be explained more simply in terms of cued retrieval of recent target-

response episodes which may either be compatible (positive priming) or incompatible

(negative priming) with the current target. In either case, retrieval is supplemented by
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activation, suggesting then that both positive and negative priming result from the same

underlying mechanism. The interactions involving negative priming and facilitation in

these data, however, suggest that at least in some situations (this being one of them),

different mechanisms are responsible for negative priming and facilitation. Similarly,

evidence of different developmental trends for positive and negative priming would

suggest that the underlying processes involved in these effects are not shared, but rather

are dissimilar. For instance. Hasher, Stoltzfus, 2^cks and Rypma (1991 ) found that in

contrast to younger adults, older subjects failed to exhibit a negative priming effect,

despite the fact that both groups were equally able to select a target.

Discrepancies in the Way that Attention Relates to Grades and Social Behaviour

Striking similarities were observed in the nature of the interactions predicting grades and

social behaviour. However, some discrepancies were revealed when the relative

contribution of attention was examined with respect to general cognitive functioning. It

was thought that the attentional attributes of social functioning would be particularly easy

to tease apart from the influence of general cognitive functioning, since

neuropsychological tests of general cognitive performance have often failed to be

predictive of adaptive social functioning (Chelune, Heaton & Lehman, 1986).

Furthermore, unlike general cognitive performance measures, theoretical notions of

inhibitory attentional control suggest that this mechanism can account for the

consequences of emotional arousal that most certainly exist in everyday social situations.

Nonetheless, attentional predictors were better predictors than general performance

indicators only when academic performance was examined.
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Attentional measures proved to be relevant to social functioning independent of

nx)re global cognitive measures, but verbal ability and verbal working memory were just

as good, or better predictors of adaptive social functioning. It is not surprising that verbal

ability would be identified as an important contributor to social competence. However,

the special characteristics of this high school sample may have helped to bring this to light,

as the student sample displayed a large range of reading abilities and lower than average

verbal IQ scores.

Two additional findings with respect to core course grades and facilitation

revealed a more striking discrepancy. A curvilinear relationship in the form of an inverted

"U" was observed for facilitation scores and academic performance. Furthermore, the

relationship between facilitory processing and academic performance was influenced by

gender. Together, these findings suggest that there is an optimal level of facilitory

processing with respect to academic achievement, and that female students in the sample

were more likely to exceed this optimal level. These observations are intriguing in their

own right, particularly since they implicate gender differences in facilitory processing as a

factor in achievement outcomes. . . i

More remarkable however, is the fact that, despite the other similarities in the way

that attention relates to academic performance and social functioning, a curvilinear effect

and the gender x facilitation interaction were not found when examining social

functioning. Thus, this difference suggests that high levels of facilitative processing are

more problematic for academic performance than for social monitoring, and the ability to

empathize with a person or situation.
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Extrapolating meaning from this difference must be done cautiously however,

particularly since this difference appears to be more quantitative than qualitative; the

pattern of the interaction for social functioning also provided some evidence that high

levels of facilitation were less beneficial than moderate levels of facilitory processing,

when coupled with strong inhibitory control. Nevertheless, the notion that attention

affects behaviour differently in different contexts is not new. Evidence presented by

Tipper and colleagues (1994) indicates that the negative priming effect is dependent on

current goal states, such that only distractor properties that directly compete with the

target in terms of task goals were inhibited: Distractors properties that did not compete or

interfere with behavioural goals did not produce a negative priming effect (no evidence of

active inhibition). While Tipper's investigation only examined inhibitory aspects of

attention, it suggests that attention is a flexible process that adjusts to meet task demands.

Taking this evidence of flexibility into account, it is possible that the differences

found for academic performance and social behaviour, though only marginal, might be

better understood by examining the situational context and behavioural goals involved in

classroom learning, and social behaviour. It can be argued, for instance, that in a

cognitive, task-oriented setting such as the classroom, focussing attentional resources on

one source (the teacher) is most adaptive, since all other sources of information (e.g.,

peers, noises in the hallway, etc.) will likely interfere with the current task. Therefore,

high levels of facilitation in this context might only increase the opportunity for

interference. In contrast, less focussed attention is likely to be more adaptive in a social

setting, where competent interactions depend on the ability to monitor a number of
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situational cues, and the ability to respond in a flexible manner. In this situation then, high

facilitory processing would be more likely to serve the individual well. Thus the

discrepancy observed for academic achievement and social functioning may well reflect

the fact that the influence of attention for adaptive behaviour is context dependent.

Classroom Impulsivity Rating and Tnhihitory Contrnl

This attempt to delineate the relationship between inhibition and impulsive

behaviour in many respects replicates Visser's (1996) earlier investigation. Consistent

with Visser's report, students who exhibited more inhibitory control (as measured by the

negative priming effect) tended to receive lower social impulsivity ratings firom their

teachers. Together, these findings present strong testimony in favour of a deficient

inhibitory control account of impulsivity, or in Visser's words "consolidation of

inhibition", in direct contrast to theories of impulsivity which emphasize too much

facilitory processing, or in Gray's terminology, an overly responsive activation system

(Gray, 1987). In addition, the scope of the present study and the special characteristics of

the sample it employed allowed further elaboration on the inhibition impulsivity

relationship. More specifically, interaction effects in the data indicated that the negative

relationship between inhibition and social impulsivity ratings was stronger for students

with learning and reading problems than for those who were not faced with these

challenges. Furthermore, the interaction effects observed for negative priming and

learning disabilities, and negative priming and reading disabilities remained significant

predictors of social impulsivity ratings, after gender was partialled out with regression

methods. Thus, while Visser suggested that gender differences in impulsivity ratings
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contributed to the inhibition-impulsivity relationship, evidence based on this sample

indicates that this relationship is no longer dependent on gender when learning disabilities

and reading problems are taken into account.

More striking dissimilarities were noted when Visser's work was compared to the

current investigation with respect to cognitive impulsivity. In contrast to Visser's study, a

negative relationship was also observed between inhibitory control and cognitive

impulsivity ratings, indicating that students who exhibited more attentional inhibition were

regarded by teachers as being less distracted in class. Since Visser's main argument in

support of her theoretical distinction of social and cognitive impulsivity was their

differential relationships with measures of cognitive inhibition, it was important to re-

examine this issue. Despite evidence of considerable overlap in the variance predicted by

inhibitory control in the two impulsivity measures, relationships with covariate measures

provided some distinctions. Reading and learning problems were influential in predicting

social impulsivity. In contrast, gender was the most important covariate for cognitive

impulsivity, suggesting that the gender differences in inhibitory control (less inhibition in

male students) and cognitive impulsivity ratings (higher impulsivity ratings in males) were

at least partly responsible for the observed relationship between inhibition and cognitive

impulsivity. A second discrepancy concerned a more traditional measure of cognitive

inhibition, namely interference. Consistent with previous research, INT ^p scores were not

predictive of social impulsivity. However, the relationship between INT ^p scores and

cognitive impulsivity ratings was approaching significance, with this trend suggesting that

students who experienced more interference from distractors may also be more likely to



' jn;,n;



Inhibition, Facilitation and Social Competence 86

appear distracted in the classroom.

Inhibitory Effects - Relation to Interference and Arousal

Unlike the relationship between facilitation and outcome measures, inhibitory

functioning was relevant to all aspects of behaviour examined, and was consistendy

associated with more positive outcomes. The prevalence of the positive attributes of

inhibition across different behavioural contexts was certainly an exciting finding.

Nevertheless, the reasons behind these beneficial consequences need to be better

understood before this knowledge can be properly applied. Current theoretical

approaches from both the cognitive aging literature and neuropsychological models of

frontal lobe function and motivation have offered potential explanations. These

perspectives suggest that inhibition works to reduce the likelihood of interference by

suppressing irrelevant information and retrieval pathways (Hasher & Zacks, 1988;

Dempster, 1992) and by means of its connection with arousal systems which permit the

self-regulation of behaviour (Fuster, 1989; Gray, 1987).

While the methodology employed in the current investigation did not allow for

direct observation of cognitive interference and arousal, data provided from this study did

allow for behavioural inferences of interference and arousal which speak to this issue.

Behavioural ratings of distraction and hyperactivity, or what Visser respectively referred

to as cognitive and social aspects of impulsivity, certainly appear to represent instances of

cognitive interference and arousal. Thus, the fact that inhibitory aspects of attention

predicted cognitive and social impulsivity scores suggests that both interference and

arousal accounts of inhibition hold some validity. Although other behavioural indices of





Inhibition, Facilitation and Social Competence 87

arousal (Arousal, Emotionality, and Impulsivity scales from the BAFQ) were not related

to inhibition (despite the fact that these measures were predictive of competent social

relations), a negative relationship observed between negative priming (NPRIM) and

interference scores (INT ^p) provided additional support for the theoretical notions linking

inhibition and interference. Furthermore, while interferences scores were not predictive of

academic achievement or social functioning, performance scores of interference (INT ^p)

and behavioural ratings of interference were positively associated, and the strength of this

association was approaching significance levels.

Further understanding of the beneficial attributes of inhibitory attentional control is

complicated by the fact that interference and arousal also appear to be closely related. For

instance, a positive relationship was observed between social and cognitive impulsivity

indicating that students who appeared to be susceptible to distractions also tended to be

more hyperactive. Furthermore, p)OSt-hoc analyses indicated that social impulsivity ratings

were unable to predict variability in negative priming when variability in cognitive

impulsivity (interference) was partialled out first, and vice versa. Together these finding

suggest that problems with control of interference and arousal often co-exist. Other lines

of evidence also point to a similar conclusion. For instance, a recent investigation relating

vagal tone and event-related potentials (ERP) to source monitoring deficits in elderly

adults (Veenhof, 1997) found that deficits in inhibitory control were related to, if not the

cause of, both interference and over-reactivity in this aging population. The prevalence

lates and clinical features ofADHD also indicate that distractibility and hyperactivity often

go hand in hand.
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Unfortunately, delineating the causal pathways between inhibition, interference and

arousal is beyond the scope of this study. The evidence presented in this investigation

does not discount current neuropsychological perspectives; cognitive interference and

problems controlling arousal may co-exist because they have a common source, poor

inhibitory control. It is quite probable, however, that the causal relationship(s) existing

among these constructs is more complicated than this. Interference and arousal may also

be directly related, and possibly bi-directionally depending on the situation. For instance,

when an individual is facing a cognitively challenging but emotionally neutral task, poor

inhibitory control may initially result in cognitive interference, which over time, could lead

to heightened physiological reactivity (e.g. heart rate, muscle tone) and emotional arousal.

On the other hand, in an emotionally charged situation, poor inhibitory control may cause

an individual to be more prone to interference from upsetting thoughts and images,

heightening emotional arousal, which in turn may cause the individual to narrow their

attentional focus and limit their ability to respond to other situational cues.

Thus, while the data presented in this study are consistent with arousal and

interference accounts of attentional inhibition, the causal pathway(s) between inhibition

and these cognitive and emotional factors can only be speculated upon at this point. The

clinical distinction between ADD and ADHD groups is also relevant to this discussion,

since it suggests that distractibility and hyperactivity can also be dissociated and therefore

more than one pathway may exist. Future investigations which make use of direct online

measures of arousal and attention such as ERP data (in addition to behavioural indices) to

examine the arousal interference issue in ADD, ADHD and non-clinical populations may
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be more successful in discerning the way or ways in which inhibitory control, cognitive

interference and arousal are causally related/

Unexpected Findings

Ciender Differences in Attention .

Prevalence rates of ADHD suggest that hyperactivity and attentional problems are,

on average, three times more common, or at least more severe in boys than girls

(Szatmari, 1992). However, gender differences were not expected in this sample, given

the select nature of the high school population which ensured overepresentation of

learning disabilities and attentional and behavioural problems within the sample.

Nonetheless, correlational data from this study did provide evidence of poorer inhibitory

and facilitory attentional processing in boys, as negative priming and facilitation effects

(FAC Np) were smaller in male students.

Previous investigations using similar measures of selective attention have seldom

reported gender differences in facilitory and inhibitory attentional control. The absence of

gender differences in studies based on undergraduate university samples (Connelly &

Hasher, 1993; Stoltzfus et al., 1993; Tipper, MacQueen & Brehaut, 1988) is not

surprising, since attentional problems are likely under-represented in this population.

However, Tipper and colleagues (1989) also failed to report gender differences in

attentional measures, in a series of experiments using different samples of second-grade

Examination of the interference-arousal issue for different clinical groups with respect to attention (ADD,

ADHD, and non clinical individuals) was not possible in the present study since classifications were based on

self-reports and were complicated by the fact that some of the clinical sample were medicated at the lime of

testing. Thus the number of valid observations for each group (n) would have been extremely small.
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children. In this case, the sample size used in each experiment (N = 20) may not have

been adequate for variability in attentional ability associated with gender to be identified.

A larger study by Visser, Das-Smaal and Kwakman (1995) did find evidence of sex

differences in inhibition as revealed by a Stroop based negative priming measure in their

sample of 210 grade school students (mean age 11). However, contrary to the present

investigation, smaller negative priming effects were observed in girls rather than boys. It

is possible that the girls included in this sample were less "typical" of their same-sexed

peers than boys, since Visser and colleagues selected children from a number of primary

schools on the basis of either high (upper third) or low (bottom third) impulsivity ratings,

and both the current investigation and Visser's work indicate that high impulsivity ratings

are more prevalent in male students.

Thus, the present study appears to be one of the first investigations to provide

evidence of gender differences in RT measures of inhibitory and facilitory attentional

processes consistent with clinical prevalence rates of attentional deficits. It was thought

that the discrepancies observed in negative priming and facilitation effects for male and

female students might refiect the special characteristics of this sample, and thus would be

explained by gender differences in non-normative attentional processing or other learning

factors. For example, more male than female students in the sample had been diagnosed

with either ADD or ADHD (7 versus 5), and fewer of the boys were medicated for their

attentional deficit on the test dates. However, post-hoc analyses failed to provide any

evidence supporting these explanations, since gender differences in facilitation and

negative priming effects remained significant after attentional disorders (ADD and
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ADHD), incidence of head-injury, and learning and reading problems were controlled for

by partialling out these effects on the first step of each regression analysis. Age

differences among male and female students was also discounted as a probable

explanation, as the gender effect persisted when age was controlled for as well.

Alternatively, gender differences in these data may reflect normative trends in

attentional ability. This explanation is possible given the age of the sample (15 to 17

years old), and the frontal lobe maturation reputedly still underway during this

developmental period (Luria, 1973; Reinis & Goldman, 1980). Furthermore, there is

some evidence that physical maturation begins earlier in girls than boys (Tanner, 1962),

and that women make more use of contextual cues and fine details when processing

information (Schneidler, &. Paterson, 1942). Nonetheless, average cognitive differences

reported between males and females tend to be much smaller compared to within gender

differences (Levy, &. Heller, 1992). This, along with the inconsistent findings reported

with respect to attentional processes and gender suggest that the current finding must be

viewed tentatively. Furthermore, it is important to point out, that even if the gender

differences reponed for facilitation and inhibition in this study are accepted at face value,

theoretical perspectives of attention would suggest that the general nature of the

attentional difficulties observed for male and female students was similar. It was not a

question of whether they could take in or process information, but rather a problem of

processing too much information (e.g., too much facilitation for girls, and too little

inhibition for boys), and therefore acting on the information less effectively.





Inhibition, Facilitation and Social Competence 92

Limitations or Areas of Concern

A number of potential problems have already been alluded to with respect to the

measures used in this study, including the use of self-report items for the BAFQ (rather

than family member observations of behaviour), and the use of behaviourally inferred

arousal measures, rather than physiological indices of arousal). However, unexpected

findings from the Flanker Paradigm posed a greater cause for concern. The positive

priming couplets from this task were expected to yield faster RT performance than the

prime-probe couplets fi-om the control trials (negative PPRIM scores), since these benefits

are normally produced in repetition priming studies. Reaction time benefits were also

anticipated when facilitation trials (FAC pp, FAC ^p; target and distractors were the same

letter, representing compatible responses) were compared with neutral positive priming

trials (PPRIM), and neutral negative priming trial (NPRIM), respectively. However, both

the positive priming (PPRIM) and facilitation measure fix)m positive priming couplets

(FAC pp) failed to produce the significant RT benefits. In fact, mean RT performance for

the positive priming couplets was significantly slower than the control condition.

It is possible that these nonsignificant effects simply reflect poor facilitory

processes within this sample. However, this is not likely the case, since Chevalier (1997)

also found a nonsignificant positive priming effect, using this same Flanker paradigm in a

university sample. Instead it appears that the paradigm itself was faulty. Including

manipulations across couplets (priming effects) and within couplets (compatibility effects,

e.g. facilitation and interference) may have contributed to the problem. Although additive

factors logic would suggest that pure effects can be derived by controlling the addition of
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tasks demands (and presumably cognitive processes), it appeared that priming effects were

not entirely removed from the compatibility manipulations. For instance, unlike

facilitation trials in positive priming couplets, facilitation derived within negative priming

couplets provided the expected RT benefits, while interference effects where nwre reliable

when they occurred within positive priming couplets (INT pp) versus negative priming

couplets (INT Np). This may have resulted in part, from having too many manipulations (7

experimental conditions) for the number of test couplets conducted (168 in total, 24 per

condition).

In addition, the time course for positive priming and negative priming effects may

be problematic, making it difficult to observe these effects in the same paradigm. The

stimulus properties used in this paradigm (Interstimulus interval = 1000 ms; Response

Stimulus Interval = 1750 ms) were constructed with the negative priming effect in mind,

since a number of studies indicated that negative priming effects persist longer and are

more sensitive to prime-probe delay manipulations (May, Kane, & Hasher, 1995). The

delays used may have been less suited to positive priming effect particularly since there is

some evidence that the time course for the positive and negative priming are different

(Neill & Valdes, 1996). Regardless, of the nature of the problem, it is clear this paradigm

was less than ideal. A simpler paradigm would be advised in future studies.

A more general limitation of this study concerns the generalizability of these

findings, due to the special characteristics of the sample and relatively small size of the

sample. All of the students in this study had experienced some difficulty in the regular

school system. Thus, examining the attention - adaptive behaviour issue in this group of
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adolescents was seen as an opportunity to address a very relevant issue in population

where much research is needed. Furthermore, since a variety of problems persisted in this

group (attentional, learning and behavioural problems), considerable variability was

expected in the adolescent sample with respect to attentional processes and behaviour.

Nonetheless, because the size of the student sample was small and the students were not

representative of the larger adolescent population, it is uncertain how well these findings

will generalize to other adolescent samples. Further investigation is necessary to address

this issue. It should be noted however, that the present findings replicated earlier work

concerning social impulsivity and inhibitory control in a much larger normative grade

school sample (Visser, Das-Smaal, Kwakman, 1996), and also provided additional insight

concerning the way that learning and reading problems influence this relationship.

General Implications and Conclusions

This investigation has provided evidence that attentional processes are relevant to

cognitive and social/emotional aspects of functioning. Examining attentional properties in

the context of general behavioural outcomes has also helped to underscore the complex

nature of the relationship existing between attention and adaptive behaviour. Inhibitory

and facilitOTy mechanisms of attention appear to influence academic and social functioning

independent of their association with verbal ability, working memory, and general problem

solving abilities. However, the consequences associated with facilitory and inhibitory

asjsects of attention do not appear to be constant or independent of one another. Instead,

the findings for core course grades and social functioning indicate that the benefits
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associated with inhibitory attentional control were less prevalent in those exhibiting higher

levels of facilitory processing.

Inhibitory mechanisms of attention appear to contribute to these aspects of

behaviour, in part, by allowing an individual to deal more effectively with sources of

distraction and the consequences of arousal for regulation of one's actions. Unfortunately

then, adolescents exhibiting poor inhibitory control arc likely to experience difficulty

concentrating on tasks, and in regulating their responses. These findings have important

implications for the way that educators deal with cognitive distraction and social

disruptions in the classroom, particularly since they suggest a common source. Classroom

strategies which help to assist facilitory processing of information (e.g., use of visual aids

to supplement verbal instruction, concise and slowly spoken verbal instructions, repetition

of relevant information) may be able to compensate for some of the deficits associated

with poor inhibitory control since the influence of inhibition was found to be less relevant

to cognitive and social aspects of behaviour when facilitory processing was high.

This investigation also provided some evidence that the influence of attentional

mechanisms vary across situational demands. Extreme levels of facilitory processing were

more detrimental to functioning in the case of academic performance, with female students

in this sample more likely to exceed the optimal level of facilitation. Accordingly, students

who performed well academically were not necessarily more skilled socially. Together,

these findings emphasize the fundamental nature of attention, and the need to address both

inhibitory and facilitory aspects of attention and the nature of the task or situational

demands, when assessing the relevance of attention to adaptive behaviour.
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Table 1

Age, Gender and Other Sample Descriptives.

Descriptor
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Table 2

Mean Accuracy and Reaction Time Measuresfor Working Memory and General

Cognitive Performance Tasks.

Measure
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Table 3

Factors and Factor Loadingsfor Self-ordering Pointing, Sentence Completion and

Two-Back Working Memory Measures.

Factor

Sentence Completion .85573

Two-Back Correct
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Table 4

Mean Grades, Number of Class Days Missed Per Semester (Attendance), Class

Size and Classroom Ratings ofImpulsive Behaviour.

Measures
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Table 5

Frequency Tablefor Grades, Attendance and Classroom Behaviour Ratings.

Measure
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Table 6

Mean Scoresfrom the Brock Adaptive Functioning Questionnaire (BAFQ) Scales

Measure
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Table 8

Factors and Factor Loadingsfor Scalesfrom the Brock Adaptive Functioning

Questionnaire

Factor
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Table 9

Intercorrelations among Inhibitory and Facilitory Attention Measures.

Attention 2 3 4 5 6

Measure

—""^^^ '

"
"~'~~—

^

l.NPRIM -.550** -.488** .172 .091 .378*

2.FACnp • .313 .342 -.065 -.324

3. INTnp • -.098 .051 -.262

4. PPRIM • -.426* -.200

5. FACpp • .416*

6. INTpp •

Note. N = 37. Attentional Measures represent Reaction Time Difference Scores.

The negative correlation between NPRIM and FAC ^p indicates that students

exhibiting strong inhibitory control (large NPRIM scores) also tended to have

high levels of facilitation (small FAC p^p scores).

*p< .05; **p< .01; *** p < .001.
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Table 10

Correlations Between Academic Achievement Measures and Inhibitory and
Facilitory Attentional Measures

Grades

Attention Measures

NPRIM

Core Courses

in = 34)

.104

Trade Courses

{n = 35)

.122

FAC NP

INT NP

.070

.037

.164

.174

INT pp .134 .165

Note. Attentional Measures represent Reaction Time Difference Scores.
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Table 11

Correlations Between Academic Achievement and Covariate Measures

Grades
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Table 12

Hierarchical Regression using Negative Priming, Facilitation and Covariate

Measures as Predictors ofCore Course Grades.

Variables



oiX'

i»V>

Of')



Inhibition, Facilitation and Social Competence 117

Table 13

Hierarchical Regression using Negative Priming, Facilitation and Covariate

Measuring in Predicting Core Course Grades.

Variables
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Table 14

Correlations Between Academic Achievement and General Cognitive Performance

Measures
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Table 15

Hierarchical Regression using Negative Priming, Facilitation and General Cognitive

Performance Measures to Predict Core Course Grades.

Variables
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Table 16

Hierarchical Regression using Negative Priming, Facilitation and General Cognitive

Performance Measures to Predict Core Course Grades.

Variables _
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Table 17

Correlations Between Adaptive Functioning Measures and Inhibitory and Facilitory

Attentional Measures.

Adaptive Functioning Measures

Attention Measures BAFQ-1 BAFQ-2 BAFQ-3

NPRIM .268 -.185 -.236

FACnp .000 .121 -.163

INTnp .170 -.074 .110

INTpp .226 .036 -.050

Note. N = 36. Attentional Measures represent Reaction Time Difference Scores

*P<05.
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Table 18

Correlations Among Adaptive Functioning Measures and Covariates.

- ' -.<--
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Table 19

Hierarchical Regression using Negative Priming, Facilitation and Covariate Analysis

in Predicting Brock Adaptive Functioning Factor-2 (BAFQ-2) Scores.

Variable
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Table 20

Hierarchical Regression using Negative Priming, Facilitation and Covariate Analysis

in Predicting Brock Adaptive Functioning Factor-2 (BAFQ-2) Scores.

Variable
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Table 21

Correlations Between Adaptive Functioning Measures and General Cognitive

Performance Scores.
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Table 22

Hierarchical Regression using Negative Priming, Facilitation and General Cognitive

Functioning Measures in Predicting Brock Adaptive Functioning Factor-2 (BAFQ-2)
Scores.

Variable fi sr df R^A F p

Dependent = BAFQ-2
i) NegaUvc Priming (NPRIM) -.519* -.409 3.31 .280 4.024 .016

FacilitaUon (FAC Np)
-.245 -.188

Working Memory Composite- 1 -.451* -.412

ii) NPRIM xFACnp -405 -.244 1.30 .060 2.705 .111

R' = 33.98%, F (4.30) = 3.860. p = .012

Dependent = BAFQ-2
i) NegaUve Priming (NPRIM) -.397* -.328 3,31 .192 2.452 .082

FacilitaUon (FAC s?) 010 .008

Non-Verbal Problem Solving (CF) -.295 -.284

ii) NPRIM X FAC ^ -469 -.283 1.30 .080 3.310 .079

R' = 27.21 . F (4.30) = 2.804, p = .043

Dependent = BAFQ-2
i) NegaUve Priming (NPRIM) . -.241 -.195 3.31 .240 3.264 .034

Facilitation (FAC Np) .063 .051

Verbal Ability (VOC) -.372* -.359

ii) NPRIM X FAC NP
--482 -.298 1.30 .089 3.984 .055

R' = 32.92%, F (4.30) = 3.680. p = .015

Dependent = BAFQ-2
i) Negative Priming (NPRIM) -.316 -262 3.30 .216 2.850 .054

FacilitaUon (FAC ^p) -.016 -.014

Motor Speed -.325 -.324

ii) NPRIM X FAC NP -482 -.297 1.30 .088 3.814 .060

R' = 30.43%. F (4.30) = 3.281 . p = .024

Dependent = BAFQ-2
i) NegaUve Priming (NPRIM) -.260 -209 3.30 .187 2.375 .089

FacilitaUon (FAC np)
-148 -.116

Visual Search Speed -.330 -.276

ii) NPRIM X FAC NP
--446 -242 1.30 .059 2.329 .138

R' = 24.54%, F (4,30) = 2.440, p = .069

Note. Subject #23 was an outlier in the data, and therefore removed from the analysis. /?and sr's

reported for negative priming and facilitaUon scores represent values at the Ume of entry, while fi

and sr's for the general cognitive funcUoning measures represent values from the final equation.

*p<.05.
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Table 23

Correlations Between Classroom Behaviour Ratings and Inhibitory and Facilitory

Attentional Measures.

Classroom Behaviour Ratings

Attention Measures SOC IMP COG IMP
in) - (n)

NPRIM -.363* -.332*

FACnp .059 .122

.p. ..

INTnp .156 .304

i

INTpp -.127 -.032

Note. N = 36 SOC IMP = Visser Social Impulsivity Scale; CCX3 IMP = Visser Cognitive

Impulsivity Scale; Attentional measures represent Reaction Time Difference Scores.

*p< .05.
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Table 24

Correlations Between Classroom Behaviour Ratings and Covariates

Classroom Behaviour Ratings

Covariate Measure

Attendance

in = 36)

Class Size

(n = 36)

Gender *

(n = 36)

Age

in = 36)

Head Injury

in = 36)

Learning Problem **

(/« = 31)

Reading Problem ''

(n = 31)

Number of Major Stressors

in = 35)

Family Structure

in = 36)

Parental Control

in = 36)

Note. SOC IMP = Visser Social Impulsivity Scale; COG IMP= Visser Cognitive

Impulsivity Scale.

• Males were coded as - 1 , females as +1 .
•" No was coded as 0, yes was coded as 1

.

*p<.05; **p<m.

SOC IMP



0(X),

f,v' 'M



Inhibition, Facilitation and Social Competence 129

Table 25

Hierarchical Regression using Negative Priming and Covariate Measures in

Predicting Social Impulsivity Classroom Ratings.

Variables (3 sr df R^L F p

Dependent = SOC IMP
i)Agc -.011 -.011 1.34 .000 .004 .952

ii) NegaUve Priming (NPRIM) -.367* -.364 1,33 .133 5.047 .032

R * = 13.28%, F (2,33) = 2.526, p = .095

Dependent = SOC IMP
i) Head Injury .321 .321 1,34 .103 3.903 .056

ii) Negative Priming (NPRIM) -.326* -.323 1,33 .104 4.341 .045

R * = 20.73%, F (2,33) = 4.314, p = .022

Dependent = SOC IMP
i) Number of Major Stressors .036 .036 1,33 .001 .043 -.837

ii) Negative Priming (NPRIM) -.389* -.374 1,32 .140 5.222 .029

R ' = 14.14. F (2,32) = 2.636, p = .087

Dependent = SOC IMP
i) Family Structure .000 .000 1.34 .000 .000 .998

ii) Negative Priming (NPRIM) -.378* -.370 1,33 .137 5.246 .029

R * = 13.72, F (2,33) = 2.623, p = .088

Dependent = SOC IMP
i) Parental Control .057 .057 1,34 .003 .112 .739

ii) NegaUve Priming (NPRIM) -.372* -.370 1,33 .137 5.270 .028

R ' = 14.06, F (2,33) = 2.698, p = .082

Note. /?and sr 's reported here represent values at the time of entry in the regression

equation. * p < .05.
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Table 26

Hierarchical Regression using Negative Priming and Covariate Analysis in Predicting

Cognitive Impulsivity Classroom Ratings

Variable
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Table 27

Intercorrelations Among Academic Achievement and Social Functioning Measures.

Measure
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Figures





Inhibition, Facilitation and Social Competence 133





Inhibition, Facilitation and Social Competence 134

NPRIM FACnp INTvp PPRIM FAC »» INTpp pp

Priming and Compatibility Condition

Figure 2. Mean Effect Size ofPriming and Compatibility Conditionsfrom the Flanker

Paradigm

Note. NPRIM = NPN - CT; FAC np = NPF - NPN; INT ^p = NPI - NPN;

PPRIM = PPN - CT; FAC pp = PPF - PPN; INT pp = PPI • PPN ; Sec pp
57-58 for details. *p< .05; * p < .01; ** p < .001.
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Facilitation Scores from the Flanker Task

Figure 4. Curvilinear Relationship Between Facilitation and Academic Performance in

Core Courses.
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Male
j

Female

Low Medium High

Facilitation (FAC ^p)

Figure 5. Predicting Academic Performance in Core Courses as a Function ofthe

Gender x Facilitation Interaction.
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Figure 6. Predicting Academic Performance in Core Course as a Function of the

Facilitation x Negative Priming Interaction.
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Low Medium High

Facilitation (FAC ^p)

LowNP

MedNP

HighNP

Figure 7. Predicting Social Functioning (BAFQ-2) as a Function of the Facilitation

X Negative Priming Interaction.
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Figure 8. Predicting Social Impulsivity as a Function of the Negative Priming x

Learning Disability (ID) Interaction.
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Figure 10. Predicting Social Functioning (BAFQ-2) as a Function of the Negative

Priming x Verbal Working Memory (WM-2) Interaction.
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Appendix A

Participant Information Form
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PARTICIPANT INFORMATION FORM

I am asking for your help in a research project that is being carried out through the Psychology Department at

Brock University. We are trying to understand how the contfol of attention alTecls everyday behaviour,

especially behaviour that takes place in social situations. We believe you can help us answer this question.

How You Can Help Us :

People who study attention have created tasks that allow us to understand more about how attention works.

Some of these tasks are fKrformed on computers because they allow a person's reaction to an event to be

carefully measured. Your job would be to complete several of these computer tasks, and answer questions

about your health, your everyday experiences and your social relationships. Since other skills like memory and

problem solving ability may also be important to social behaviour, we need to look at these skills as well. We
will also ask to see your most recent school grades, since this will help us to understand what typ>e of attention

is most important to success at school.

Where, When & How Long:

All tasks will be completed at your school. You will have to leave your classroom for about 1 V4 hours on 2

separate days to complete these tasks (3 hours all together). Mr. Cuthbert, the Principal, has given permission

for students to take part in the study if they wish.

All of the information collected in this study will be completely confidential so thai no one at your

school will be able to view this infoimaiion. Once we have collected all of your information, your

name will be replaced with a number code so that you can not be idcntined.

PARTICIPATION IS YOUR CHOICE. We hope you will lake part in this study but it is up to you.

If you do take part, you are free to stop at any lime.

Please indicate whether or not you are interested in helping us with this study by checking

one of the boxes below:

LJ Yes, I would like to take part in this study. Name:
OR First Last

LJ No, I do not wish to take part in this study. Name:

If You Would Like To Take Part:

Please give the parental consent forms (page 2 & 3) to a parent or adult care provider. This is very

important because you cannot be in the study without their consent. Return signed consent forms to

your home room teacher before: .

I would like to call a parent or care provider at home sometime this week to tell them more about the

study and answer any questions they might have. Please put the name of the person I should call and

their phone number here:

Name of Person to Call: (Please Print).

Phone Number:
Thank you.
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Appendix B

Parental Consent Form
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PARENTAL CONSENT FORM
I am asking for your son's or daughter's help in a research project that is being carried out through the

Psychology Department at Brock University and the staff at Kemahan Park Secondary School. We are

trying to understand how the control of attention affects everyday behaviour, especially behaviour that

takes place in social situations. We feel that your child can help us answer this question. With this

knowledge, educational programs can offer better assistance to children and young adults with

attentional problems and other learning difficulties.

How Your Child Can Help Us:
People who study attention have created tasks that allow us to understand more about how attention

works. Some of these tasks are performed on computers because they allow a person's reaction to an

event to be carefully measured. Your child would be asked to complete several of these computer tasks,

and answer questions about their health, their everyday experiences and their social relationships. Since

other skills like memory and problem solving ability may also be important to social behaviour, we need

to look at these skills as well. We will also ask to see your child's most recent school grades, since this

will help us to understand what type of attention is most important to success at school.

All tasks will be completed at Kemahan Park during school hours. To complete these tasks, your

child will leave the classroom for about 1 Vi hours on 2 separate days (3 hours all together).

All of the information collected in this study will be completely confidential so that no one at the high

school will be able to view this information. Once we have collected all of the information, your child's

name will be replaced with a number code so that they can not be identified. We will be concerned with

patterns of behaviour common among a large group of children, not the behaviour of one particular child.

Participation in this Study is Voluntary:

We hope that your child will lake part in this study, but their participation voluntary and they can

withdraw at any time. Your child has shown an interest in this study, as have the Principal and staff of

Kemahan Park. However, we also need the permission of a parent or adult care provider before your son

or daughter can take part. Please indicate whether or not you will allow your child to participate, and

sign your name below.

Child's name (please print):

May your child take part in the study? Please check ONE of the following:

DYES a NO

Date:

Parent's Signature

PLEASE HAVE YOUR CHILD RETURN THE SIGNED CONSENT FORM TO THEIR HOME ROOM
TEACHER AS SOON AS POSSIBLE (even if you do not wish your child to take part in the study).

I will be phoning your home sometime this week to tell you more about the study and answer any

questions you have at this time. However, please feel free to contact me at Brock University at any

point if you have other questions. Feedback about this study will be available in June.

Thank you.

Patricia Pailing,

Department of Psychology,

Brock University, Phone (905) 688-5550, Ext. 4419
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Appendix C

Telephone Session
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TELEPHONE INTERVIEW WITH PARENTS

- Hello, may I speak with

- Hello, this is Patricia Pailing.

I'm a M.A. student at Brock University and I'm trying to get a research project

underway at . Your son/daughter has indicated that they would like to help us

in this study by participating in the project. Have they discussed this project with you,

because it also very important that you are informed about the study and you approve of

them participating in the project?

I would like to tell you a little more about the study and answer any questions you might

have, if you have a few minutes. Would that be ok?

We are trying to understand how the control of attention and impulses affects everyday

behaviour, particularly behaviour that take place in social settings. We also want to

understand what type of attention is most important to success at school.

In order to understand how these things relate to one another, we will be asking students

to perform some tasks on a computer because they allow a person's reaction to an event to

be carefully measured and they can be designed in way allows attention to be examined.

These tasks involve responding as quickly as possible to different letters or digits that

appear on the computer screen or, in other cases, withholding a response when a

particular letter or sound is seen or heard. We will also ask to look at recent school

grades of students who take part in the study, and ask them to answer some questions

about their health, their everyday experiences and their social behaviour. Because memory

and problem solving skills may also influence how a child does academically and how they

act socially, we also want to look at performance in tasks that involves these abilities.

All of these tasks will be completed in 2 sessions, each lasting about an hour and a half.

Principal and the rest of the staff of have been very

supportive of this research project, so they will allow students participating in the project

to be dismissed from the classroom to complete the tasks. All of the tasks will be

completed at school, during school hours, and I will be the researcher who is conducts

these tasks.

All of the information that we collect will be kept strictly confidential so that no one at the

high school will be able to view it, and only the researchers at Brock University involved

in this project will have access to this information. Also, once we have collected all of the

data, code numbers will replace the student's names, so that your child's name is not

associated with there answers. Instead, we will be looking for the pattern of behaviour

common in the children, so that we can understand how all these things, like social

behaviour, attention and impulse control fit together. And feedback concerning these

group findings - once again, the overall pattern of results, will be available in June. We
believe that with this knowledge, educational programs can offer better assistance to

children and young adults with attentional problems and other learning difficulties.
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Participation in this study is completely voluntary, meaning that your child chooses

whether or not they want to take part in the study, and there is no penalty involved, if they

choose not to, or decide to withdraw from the study at any point.

This has been explained to your son/daughter, and they have indicated some interest in

take part in the study. But as I mentioned earlier, we also need approval from a parent or

adult care giver.

So when we explained this study to your son/daughter we also provided them with a

consent form describing the study and a stamped addressed envelope for them to give to

you. And on this form, you are asked to indicate whether or not you will allow your child

to take part in the study, by signing your name to sheet in the appropriate area, and then

returning the signed form by mail in the stamped envelope that we provided, or having

your child bring the form to their home room teacher.

I also wanted to give you a chance to address any questions or concerns you might have

before you made your decision. Did you have any questions?

(IF NOT OBVIOUS FROM THERE RESPONSE)
Do you have any problems or concerns with your son/daughter taking part in the study?

(IF YES- THEY DO NOT WISH CHILD TO TAKE PART)
Address any concerns they have, but don't push-

Well I appreciate you taking the time to learn about study....

Please feel free to contact me at Brock University if you have any other questions that you

might want to discuss. You have been provided with 2 consent forms, one for you to

keep, with my name and telephone number at Brock so that you'll have a way of reaching

me.

Goodbye.

(IF NO- THEY WILL GIVE THEIR CONSENT)
That's great. I would like to get started as soon as possible, so I would really appreciate it

if you could return the signed consent form as soon as you can. The envelop)e is ready to

go- so all you have to do is drop it in the mail.

Also, feel free to contact me if any questions or concerns arise at any point in the study.

You have been provided with 2 consent forms, each with have my name and number at

Brock University listed on them as well, and one of these forms is for you to hold on to,

so that you will know how to reach me if you want to.

Well thank you very much. I really appreciate the time you have taken to learn about our

study. Goodbye
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Appendix D

Participant Consent Form
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BROCK UNIVERSITY
DEPARTMENT OF PSYCHOLOGY

CONSENT FORM

Title of Study: "Predictors of Adaptive Behaviour in Adolescents: Attentional Control,

Response Inhibition and General Cognitive Performance"

Researchers: Professor Sidney J. Segalowitz and Researcher Patricia Pailing

Name of Participant: . (Please Print)

I understand that in agreeing to participate in this study:

I will be asked to complete some questionnaires, some paper and pencil tasks, and
some tasks performed on a computer.

The questionnaires will ask about my health, my everyday behaviour and my
social relationships

My current school grades will also be used in this study.

All personal data will be kept strictly confidential.

Only the researchers involved in the project will have access to this data.

All information will be coded so that my name is not associated with my answers.

My participation in this study is voluntary and that I may withdraw from the study

at any time and for any reason without penalty.

I do not have to answer any question or participate in any part of this project that I

do not feel comfortable with.

Participant Signature Date

If you have any questions or concerns being in the study, contact Patricia Pailing at

(905) 688-5550, extension 4419 or Professor Segalowitz at extension 3465.

The general results of the study will be available during the month of June 1997, in

the Student Counselling OfTice at your high school. A written explanation will be

provided for you upon request.

Thank you for your help!

Please take one copy of this form with you for further reference.

I have fully explained the procedures of this study to the above volunteer.

Researcher's Signature Date
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Appendix E

General Information and Medical History Questionnaire
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General Information and Medical History Questionnaire

PARTI

Name: Age: Gender: Male Female

Home Room Teacher:

Date: Average marks this year: Last year:

Special interests or hobbies:

PART 2

Please Check the Appropriate Response to the Following Questions:

1 . Do you work at a job as well as attend school?

Not at all

Less than 5 hours/week

5 to 10 hours/week

More than 10 hours/week

Only in the summer

2. How often do you go out socially during a typical school week? (Not including

weekends).

to 2 times/ week

3 to 4 times/week

More than 4 times /week

3. Do you have a person in your life that you would call your boyfriend/girlfriend?

Not yet

Usually but not at the present

Yes

4. How many real close friends do you feel you have?

Not anyone right now

1 to 2 people

3 to 4 people

4 to 6 people

More than 6
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5. Which of the following best describes the family in which you live?

Single parent care provider

Two parent care providers

One parent and one other adult care provider

No parents but other adult care providers

No adult care providers

6. Has your family experienced any major stressors (e.g., serious illness of family

member, separation, job loss, etc.)

No major stressors

Major stressor in last year

Major stressor in last few years

Major stressor when student was just a kid

Many major stressors

7. Do your parents enforce rules about what time you should be home at night?

Always

Most of the time

Not often

Never

8. Do you enjoy bringing friends home to meet the family?

Always

Most of the time

Not often

Never

PART 3

Please Check All Health Problems or Injuries That Apply To You.

Serious Childhood Diseases (Measles, Chicken Pox, Scarlet Fever)

Injuries, Falls, Broken Bones

Sports Injuries

Head Injury/Concussion

Loss of Consciousness

High Fevers

Serious Infections

Diabetes • {^ ^
'

Liver Problems

Kidney Problems ^ \i
Stroke

Seizures \
,

, -o:

Hypertension (High Blood Pressure)

-2
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Health Problems or Injuries continued

Heart Problems

Asthma
,

i^

Tuberculosis

Skin Disorders

Serious Allergies

Cancer

Surgery

High Levels of Anxiety

Serious Bouts of Depression

Problems with Vision

Hearing Problems

Paralysis or Numbness

Fainting or Dizziness

Serious Headaches

Blurred Vision

Stomach Problems or Ulcers

Bowel or Bladder Problems

Movement Problems, Sore Joints

Speech Impediments

Stuttering

Special Problems with Reading

Special Problems with Arithmetic or Number Skills

Special Problems with Activity Level

Special Problems with Controlling Attention

Immune Disorders

Mono, Epstein Barr, or Some Other Long Lasting Virus

Chronic Fatigue Syndrome

Problems with Appetite (Eating more than required)

Problems with Appetite (Eating less than required)

Anorexia (Not eating and fear of fat even though underweight)

Bulimia (Eating huge quantities and then bring up)

PART 4

Have you ever been diagnosed by a professional (doctor, psychologist, school board

diagnostician) as having a problem with any of the following? Please circle the

appropriate response.

Reading Disability



'-. f
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PART 4 (continued)

Hyperactivity

Attention Deficit Disorder

Delayed Speech

Stuttering

Seizure Disorder

PARTS

Much of our work is with young people who have had head injuries. Head injuries

can be very mild or quite severe. We are interested in the experiences of all of

those who have had head injuries.

Have you ever hit your head hard enough that you could not continue the activity

you were doing at the time?

Yes
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3. Was this injury severe enough so that you could not continue the activity you were

doing at the time?

Yes

No
Not sure

4. How old were you when this occurred? -v >

5. Were you unconscious?

Yes

No
Don't Know

6. If you were unconscious, approximately how long did it last?

7. Did you suffer from amnesia (loss of inemory) after the accident?

Yes

No
Not Sure

8. If you suffered amnesia how long did it last?

9. Did you receive medical attention?

No

Not much (ie. saw the school nurse or someone else but not a doctor).

Was taken to see a physician at a local clinic or at their office

Was taken to the hospital emergency ward and then sent home

Was taken to the hospital and then stayed overnight

Stayed in hospital for several days because of the head injury

Stayed in hospital for more than a week because of the head injury

Have had a long period of recovery from the head injury



.: a
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10. Did you undergo a series of tests because of the injury (ie. CAT scan, EEG, etc.)?

Yes

No

Don't Know

1 1. Did you undergo any psychological testing because of the head injury (ie. Memory

tests. Problem Solving, etc)?

Yes

No

Don't Know

12. Were you involved in any kind of counselling or rehabilitation because of the head

injury?

No

Yes, some counselling

Yes, a rehabilitation program

Not sure

13. Have you noticed any changes in your abilities or the way you feel or act since your

head injury?

YES NO DONT KNOW

If "YES" please describe briefly:
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Appendix F

Brock Adaptive Functioning Questionnaire
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Brock Adaptive Functioning Questionnaire

Young people are very different from one another in the way they approach

situations. Please answer each question as you typically respond to things in

everyday life. There are a broad range of behaviours described so that we include

all the behaviours that young people may have problems with. Don't worry if you

find a few areas where you have some difficulties. Everyone has some difficulties

some of the time.

Read each statement and decide how often it would be true for you. Remember
to read over your choices carefully each time so you do not check the wrong

end of the scale. Place a check in the space that best describes your behaviour.

Some statements may never be true for you. If you like, you can just write

"never" where we say "hardly ever" and then check that space.

1 . Do you have a hard time making plans for the day on your own?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

2. When going out for the day, do you think about what you might need

later in the day, for example, bringing a jacket in case it got colder, etc?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

3. When you have several tasks to do, do you organize them in an efficient

way?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

4. Would you be able to manage (take appropriate steps) if an emergency

came up and you were home alone?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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1

5. When making choices do you consider how these choices may affect you

in the future?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

6. When making long term plans, do you think carefully about what you

would need to do in order to reach your goals?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

7. When you make plans, would you say that your plans show good

judgement (e.g., are they workable and realistic)?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

8. Are you able to get up in the moming without actually being prompted

by another person?

I I I f r; I

Hardly Ever Rarely Sometimes Often Almost Always

9. Do you do your household jobs without being reminded by anyone?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

10. Do you find that you can't seem to get going on a project until someone

starts you off?

I I I i; I I

Hardly Ever Rarely Sometimes Often Almost Always

ft.
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1 1 . Even when you know exactly what has to be done to keep a project

going, do you have a hard time moving to the next step on your own?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

12. Once you have made plans, do you find it very difficult to change them?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

13. When doing a task, can you easily distinguish between the more

important and the less important parts of the task. (That is, if you were

forced to hurry, would you be able to skip the less important steps?).

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

14. When telling someone about an event or a movie, can you easily skip the

unimportant details if pressed for time?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

1 5. Do you have a hard time switching topics during a conversation?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

16. Do you find yourself going over and over the same things in your mind

more than you really need to?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

17. Do you like to do things in the same way each time?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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18. Do you become uncomfortable if your usual routines have to be

changed?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

19. Do you check many times to make sure that things are safe (e.g., doors

locked, stove off, etc.)?

I I I :! I I

Hardly Ever Rarely Sometimes Often Almost Always

20. Do you get distracted easily?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

21. Are you likely to forget that the stove or kettle has been left on?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

22. Do you have a lot of trouble keeping track of where things are around

the house?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

23. Do you have trouble following spoken directions?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

24. Do you have trouble sticking to the point that you are trying to make
when having a discussion?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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25. Are you easily confused in stores and shopping malls?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

26. Are you likely to get lost even in relatively familiar places?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

27. Do you have a hard time learning new skills?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

28. Do you have difficulty remembering events that happened in the last

week?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

29. Do you have difficulty remembering to do things that you have planned

to do?

I I 1 I I I

Hardly Ever Rarely Sometimes Often Almost Always

30. Do you have a lot of trouble remembering the names of p)eople that you

see regularly?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

31. Do you have a hard time recognizing people you have met before?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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32. Do you have trouble remembering things that you used to know quite

well?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

33. Do you have difficulty staying awake or alert?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

34. Does your voice sound flatter than you would like it to?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

35. Do you have a hard time getting enthusiastic about things?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

36. Do you have a very hard time maintaining interest in what you are

doing?

I I r r r i

Hardly Ever Rarely Sometimes Often Almost Always

37. Do you think that you get much too excited about things?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

38. Do you have difficulty controlling emotional responses, e.g., crying

much too easily?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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39, Do you think there are times when you talk or laugh too much or too

loudly compared to others?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

40. Do you think that your eye contact can be too intense during

conversations?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

41. Do you make inappropriate comments or blurt out things that would be

better left unsaid? '

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

42. Do you use alcohol (or other drugs) more than you should?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

43. Do you spend money unnecessarily without giving it much thought?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

44. Do you find yourself making comments that have to do with sex without

thinking too much about what the effect will be on others?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

45. Do you find that you touch people in ways that would be considered

sexual whether they want you to or not?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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46. Do you have a lot of trouble controlling the amount you eat?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

47. Do you need help from others to keep from eating too much?
I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

48. Are you quick to take offense at what others say?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

49. When you get frustrated, are you likely to throw things around or

damage things?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

50. When you get angry are you likely to threaten people?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

51. If pushed to the limit, could you strike out at someone?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

52. If there is something that you really want to do, would you do it even if it

was illegal?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

53. Do you think that you stand a little too close when talking to people?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always
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54. Do you miss the point of many jokes or stories that other people seem to

enjoy?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

55. Do you watch other peoples' faces to make sure that they are following

your conversation?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

56. When you are telling things to other people, do you give as much

background information as needed so people can follow easily?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

57. If others are looking disinterested in what you are saying, will you try to

bring your story to an end or change the topic?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

58. Do you tend to tell the same story over and over again to the same

person?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

59. When a social situation has gone poorly, do you try to figure out what

went wrong so you can make it go better next time?

I I 1 I I I

Hardly Ever Rarely Sometimes Often Almost Always
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60. If you have just received a favour or some special consideration, do you

try to show your appreciation?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

61. Would you notice if someone was feeling overtired or worried?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

62. If you noticed that someone close looked overtired or worried, do you do

what you can to ease their load?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

63. Do you notice when other people are feeling awkward in a social

situation?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

64. When someone is feeling awkward in a social situation will you try to do

something to make them more comfortable?

I I I I I I

Hardly Ever Rarely Sometimes Often Almost Always

65. Are there any areas in everyday functioning where you do very well or

very poorly that have not been covered in this questionnaire that you think

would be important to mention? You could make note of them here.





Inhibition, Facilitation and Social Competence 1 70

Appendix G

Visser Impulsivity Scale
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Visser Impulsivity Scale (VIS: Visser, 1993)

Date:

Teacher's Name: Class/Subject:

Student's Name:

I 1 1 1 1 112 3 4 5 6

Never Always

Using the scale provided above, please rate the student's classroom behaviour in

terms of how frequently he/she:

1. Is inclined to react immediately when he/she sees something happen

2. Is inclined to react immediately when he/she hears a sound

3. Has difficulty awaiting his^er turn in a group discussion

4. Is inclined to react immediately when something is told that is not

intended forhinVher

5. Always reacts to what others say in a group discussion

6. Is spontaneous

7. Is inclined to react immediately after the slightest hearing of

an explanation

8. Is inclined to interfere when the teacher poses a question to another

student

9. Wants to touch an object immediately when he/she sees one

10. Is inclined to take another student's turn

1 1

.

Has difficulty sitting still for a long time

12. Talks out in the classroom

1 3. Reacts over and over again to a single instruction

14. Starts woricing on a problem without analyzing it first

15. If it is a rule that the student may not start on something before they

have asked permission, he/she is inclined not to obey
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j.
1 1 1 1 112 3 4 S «

Never Always

16. Works in a well-considered way

17. Listens well when the teacher is talking to the class

18. Concentrates when listening to the teacher's instruction

19. Prepares well for a test

20. Listens to the explanation before turning to work

21. Is quiet

22. Works on a test with full effort

23. Likes to produce good work

24. Concentrates when carrying out a task

25. Is able to concentrate well on a test

26. Checks a test before handing it in

27. Works systematically when carrying out an order/task

28. Keeps to the rules of a group discussion

29. Asks for help during individual work only if strictly necessary

30. Is able to work on tasks independently

-2-
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Appendix H

Motor Speed Task
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Appendix I

Self-Ordered Pointing Task Stimuli
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The Self-ordered Pointing Task

(Petrides & Milner. 1982)

Srimiili Used in the Picture Array
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Appendix J

Sentence Completion Task
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SENTENCE COMPLETION TASK
(Siegel & Ryan, 1989)

NAME: DATE:

INSTRUCTIONS:
I am going to say some sentences and the last word in each sentence will be missing.

I want you to tell me what you think the last word should be. Let's try one:

For breakfast the little girl had orange »

Now I am going to read two sentences. After each sentence I want you to tell me the

word that should go at the end of the sentence. When I finish the two sentences, I want

you to tell me the two words that you said for the end of each sentence. Please tell me the

words in the order you said them. Let's try it.

When we go swimming we wear a bathing .

Cars have to stop at a red .

Good!

(Note: Announce each new level. Stop when all at one level arc failed).

2A/

L In a baseball game, the pitcher throws the .

2. On my two hands, I have ten .

Subject's response: 1.

2B/

1

.

In the fall, we need to rake

2. When we are sick, we often go to the

.

Subject's response: 1 2

2C/

1

.

An elephant is big, a mouse is

.

2. A saw is used to cut

Subject's resix)nse: 1.
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3A/

1

.

Running is fast, walking is _
2. At the library, people read

3. An apple is red, a banana is

.

Subject's response: 1

3B/

1. The sun shines during the day, the moon at

.

2. In the Spring, the farmer plows the

3. The young child had blond hair and blue

.

Subject's response: 1 2

3C/

1

.

In Summer, it is very .

2. People go to see monkeys in a

3. With dinner we sometimes eat bread and

.

Subject's response: 1 2

4A/

1. Please pass the salt and

2. When our hands are cold, we wear

.

3. On my way to school, I mailed a

4. After it rained, the ground was

Subject's response: 1 4

4

4B/

1. Snow is white, coal is

2. Ater school, the children walked

.

3. A man is big, a baby is

4. In the bam, the farmer milked the

.

Subject's response: 1.

4.

4C/

1

.

In the Autumn, the leaves fall off the

.

2. We eat soup with a

3. On hot days, I go to the pool to

.

4. We brush and comb our



('(.,•
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Subject's response: 1 2

4

5A/

1. For the party, the bought a pretty pink.

2. Cotton is soft and rocks are

3. Once a week the washes the kitchen

4. In the winter we have to shovel

5. I throw the ball up and then it comes

.

Subject's response: 1 2

.

4 5

5B/

1. The snail is slow, the rabbit is .

2. At a birthday party we usually eat ice cream and

.

3. Sandpaper is rough but glass is

4. In the garden the workers pick ears of

5. Over the fields, the girl rode the galloping

.

Subject's response: 1 2

.

4 5

5C/

1. To cut meat, we use a sharp

2. In the daytime is light, and at night it is

.

3. Dogs have four .

4. At the grocery store we buy

5. A bird flies, a fish .

Subject's response: 1 2.

4 5,
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