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Individual differences in temperament include emotional reactivity and attention self regulation; both reactivity and regulation may influence the strategies individuals use in managing their own behavior and emotions.  Correlations were explored between measures of adult temperament and the reported use of strategies for situations requiring inhibitory control and activational control.  Participants completed Evans’ & Rothbart’s (2005) Adult Temperament Questionnaire and a self-regulatory strategy questionnaire, based on college students’ open-ended generation of strategies.  Multiple regression analysis found that the temperamental capacity for activational control predicted the use of strategies in inhibitory control situations as well activational control situations.  Positive affect and sociability predicted the use of reward focused strategies, while fear predicted the use of punishment focused strategies.  
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Temperament and Strategies for Activational and Inhibitory Control

At one time or another, all of us have had to stop ourselves from saying something inappropriate in public or have had to force ourselves to work instead of play.  The ability to prevent oneself from engaging in a reactive behavior has been recognized as a valuable character trait since the beginning of human history.  Reactive behavior is a person’s immediate, dominant response to a stimulus.  For instance, one person’s reactive response to being hit might be to fight back, while another person’s reactive response in the same situation would be to run away.  Reactive behavior can be characterized as either approach oriented or avoidance oriented.  
Current theory in self regulation embraces the idea that an executive attention system regulates reactive behaviors so that a person can pursue more advanced, non-immediate goals (Eisenberg; Spinrad and Morris, 2002; Rothbart & Rueda, 2005).  For instance, the dominant reaction to a painful stimulus may be to exclaim and withdraw, but a high-order goal to appear brave might motivate a person to endure in silence.  In Posner’s theory of attentional networks, the neural mechanisms of effortful control are referred to as the executive attention system and are located in the anterior cingulate gyrus and lateral prefrontal cortex of the brain, with key connections to the motor cortex (Posner & Rothbart, 2007).   

In psychological terms, the ability to prevent a behavior you are tempted to do is called inhibitory control, while the ability to initiate a behavior you do not want to engage in is called activational control.  Some of the most cited research in self-regulation has been done by Mischel and colleagues, who focused on inhibitory control in terms of delay of gratification.  These researchers recruited a sample of four year old boys and girls who were instructed to either take a somewhat desirable reward immediately, or to wait in an uninteresting room for an unspecified period of time to earn a more desirable reward.  More than ten years later, Mischel found that the same individuals who had waited longer as children were reported in their teens as being more socially competent, more successful in academics, better able to resist temptation and cope with frustration, and more self-assured (Mischel, Shoda & Rodriguez, 1989).  

Mischel also found that some coping strategies involving attention are more effective than others in waiting longer.  Mischel (1974) documents the methods and results of several experiments finding that different types of strategies affected the amount of time children waited for a reward.  For example, Mischel, Ebbesen and Zeiss (1972) (as cited in Mischel, 1974) found that children who were cued to think about the rewards waited less than five minutes, while those who were cued to think distracting thoughts about fun activities waited up to 13 minutes.  Other experiments showed that thinking abstract thoughts about the rewards served to increase waiting time to up to 13 minutes, while thinking about the positive qualities of comparable non-reward objects allowed children to wait almost 17 minutes. The most successful strategies spontaneously generated by children involved creating their own distractions (by talking to themselves or playing games with their hands) or deliberate avoidance of looking at the rewards (for instance, by covering their eyes with their hands) (Mischel, 1974).  The ability to affect inhibitory control through a change in focus on different aspects of reward or distraction are of interest to the current study, which examines the self-reported, spontaneous use of self-regulatory or coping strategies by college aged students.

People use effortful attention to voluntarily shape their responses to affectively charged situations.  Previous work in adult self regulation has tried to identify and categorize strategies of emotion regulation and coping.  Gross (2002) theorizes that strategies of emotion regulation differ in their consequences depending on when they are employed during the emotion generation process.  Antecedent focused strategies (situation selection, situation modification, attention deployment and cognitive reappraisal) influence an emotion before its response becomes fully active.  For instance, a person might avoid becoming upset by leaving a room or reappraise a failure as an opportunity to try something completely new.  Response focused regulation in Gross’ model attempts to regulate the display of an emotion without altering its experience; a person may try to appear happy even if he or she is sad.  

Derryberry, Reed and Pilketon-Taylor (2003) describe temperament as a primitive coping mechanism, with individual differences acting as ‘natural experiments’ in vulnerability to stress and methods of coping.  In this view, temperamental tendencies affect both the reactive and voluntary ways individuals handle stressful situations.  The current project aims to better understand the role of temperament in the use of regulation strategies for behaviors that require activational and inhibitory control. 

Temperament is defined here as constitutionally based individual differences in reactivity and self regulation through affect, arousal and attention (Derryberry and Rothbart 1988; ibid, 1997; Rothbart and Derryberry, 1981).  Many models of temperament contain at least two factors; one for behavioral approach and the other for behavioral inhibition or fear (Gray, 1987; Rothbart, Ahadi, & Evans, 2000).  A person’s tendencies toward fear and approach tend to be associated with negative and positive affect, respectively (Derryberry, et al., 2003).  Factors for approach/positive affect and inhibition/negative affect are included in the current version of Evans & Rothbart’s (2005) Adult Temperament Questionnaire.  These are extraversion/surgency and negative affect.  Extraversion/surgency is comprised of measures of a person’s enjoyment of high intensity activities, his or her sociability and general level of positive feelings.  Negative affect is measured as a combination of feelings of sadness, frustration, anticipation of distress (fear), and sensory discomfort.

A third factor is “orienting sensitivity” – sensitivity to low intensity stimuli in attention and affect. The three scales used to measure it are neutral perceptual sensitivity (the tendency to notice small, neutral environmental stimuli), affective perceptual sensitivity (the tendency to attend to subtle emotion related details) and associative sensitivity (the tendency to find connections between loosely related thoughts or concepts).  

Effortful control makes up the fourth factor in this model of adult temperament.  Activational control and inhibitory control are two of its three subscales.  The third subscale is attentional control; the capacity to focus or shift one’s attention at will.  The ability to shift attention away from negative stimuli may be tied to the control of arousal and negative emotion.  Intraverts and anxious adults have more difficulty disengaging from negative stimuli than extraverted or non-anxious subjects, who tend to be lower in their level of negative affect (Derryberry & Rothbart, 1997; ibid, 1988).   People high in surgency/extraversion are usually more motivated to respond to rewards than possible punishments, while the reverse is true for people high in negative affect (Rothbart & Bates, 2006; Derryberry, et al. 2003).  These differences in motivation and attention may affect the direction of cognitive focus during self regulation.  The reactive approach associated with extraversion/surgency and reactive fear associated with negative affect may also influence a person’s behavior in situations requiring effortful control.  The following section reviews current theory about the neurological relations between attention and temperament.
Temperament can be viewed as a self organizing process, where a person’s cortical mental representations of the world are developed through feedback from behavioral motivational systems in sub-cortical parts of the brain.  These motivation systems are regulated by both reactive and effortful forms of attention (Derryberry & Rothbart, 1997).  The formation of personality from an interaction between temperamental motivations and attention systems may be loosely explained by this maxim: “neurons that fire together, wire together.”  If the neurons that form a pathway to a particular motivation or attention action are repeatedly activated, their synapses will become primed to fire their signal along that path.  Common patterns of interaction between motivation and attention would help stabilize synapses, a process which might help structure and organize the brain (Derryberry & Rothbart, 1997).  Through the regulation of attention and behavior, a pathway for effortful control might become primed to act more efficiently when the appropriate behavior mirrors an individual’s reactive tendencies, whether they are approach or inhibition/withdrawal oriented.  

For a person with a fearful temperament, the interaction between attention and motivation would make it easier to voluntarily slow down or stop a behavior, because the reactive system is more motivated to notice and avoid potentially unpleasant stimuli.  Inversely, a person with an extraverted/surgent temperament would be more motivated to approach potentially rewarding or pleasant stimuli.  Interactions between attention systems and reactive motivations would strengthen an extraverted person’s responses in favor of effortful approach behavior rather than effortful aversion.  Compared to a person with an inhibited temperament, a surgent person would find it more difficult to slow down or stop a potentially rewarding behavior. (Derryberry & Rothbart, 1997; Rothbart, et al., 2000).  A person high in effortful control would be expected to be able to use a variety of strategies for activational and inhibitory control, including the exercise of will.

Under current attention and temperament theory a person exercises effortful control to perform responses that are not dominant or preferred.  This means a person with a surgent temperament would need more effortful control to inhibit a behavior when he or she is reactively inclined to perform it.  If a particular inhibition strategy is used primarily by persons high in surgency/extraversion this would give insight into the type of attention and motivational processes used by people who score highly on that scale.  Knowledge of self-regulation strategies used by people who test high in extraversion/surgency or negative affect, and knowledge of strategies used by people low in effortful control could help in the treatment or prevention of externalizing or internalizing disorders, which those groups are prone to (Derryberry, et al 2003; Murray & Kochanska, 2002).
Statement of Research Question and Purpose
The aims of this study are two fold.  First, we are searching for patterns in self-regulatory strategies that people use to effortfully control their behavior.  It is possible that certain strategies will be associated with either activational or inhibitory control.  Second, we are looking to see if people with different temperaments use certain self-regulatory strategies more than others.  Temperamental differences may mediate which strategies an individual chooses in a situation where inhibitory control or activational control is necessary.  
Hypotheses
Due to their prominence in theoretical and experimental literature, this work will focus primarily on the relationship between effortful control, extraversion/surgency and negative affect.  Hypothesis 1 states that people high in negative affect, especially fear, will report more self-regulatory thoughts that focus on the potential negative consequences of failing to control their behavior.  Hypothesis 2 states that people high in extraversion/surgency will report more self-regulatory thoughts that focus on the benefits which may come from successful self-control. Hypothesis 3 states that persons high in effortful control will report using more effortful strategies.  The first step in the current research was to identify and categorize self-regulatory strategies used by college students for activational or inhibitory control.  The reported use of these strategies could then be related to participants’ temperament. 
Method
Pilot Interviews

Participants


Participants were 22 (15 female) subjects who were taking part in an undergraduate psychology class.  Participants received partial credit for a course requirement.
Procedure


To identify self-regulatory strategies used by undergraduates, six questions about common situations that require effortful control were created for pilot interviews.  Using content analysis, frequently endorsed, conceptually similar responses were used to define categories of self-regulation strategies 

Three questions were asked about thoughts and behaviors during situations that require activational control: 

1)  What would you do to make yourself do something physically uncomfortable for you?

2)  How would you motivate yourself to do work for a class you don’t enjoy?

3)  How would you encourage yourself to make a business call to a person you have never spoken to before? 

Three other questions asked about situations requiring inhibitory control:

4) How would you keep yourself from encroaching on someone’s privacy when your curiosity is piqued and you know you are not supposed to be snooping?

5)  How would you stop yourself from scratching a really itchy mosquito bite? 

6)  How would you keep a straight face if you felt like laughing in an inappropriate situation?


After each question the subject was encouraged to describe whatever strategies he or she used most often in such a situation.  The interviewer took careful notes on the responses, asking for clarification when necessary.  


A total of 152 different strategies were described by the participants, although many subjects expressed nearly identical ideas in different terms (e.g. “I think of what I have to gain” and “I think of the benefits of doing it”).  Questions one, two, five and six were particularly successful in eliciting a variety of strategies, and they generated several strategies which were endorsed by many participants.  Overall, it appeared easier for participants to produce strategies for use in inhibitory control situations.  These strategies were less varied than those produced in response to activational control situations.  The most commonly endorsed strategies for inhibitory control involved role reversal in social situations, physical distraction and mental distraction, often with a focus on negative consequences.  Content analysis found that responses tended to cluster into three main areas: 

Task management: Changing the task or the structure of the task so that the appropriate behavior becomes easier to perform.  

“When I have an itchy mosquito bite, I put lotion or medicine on as soon as I can to keep from scratching.”
Mental management: Reappraising the meaning of the situation.  Responses in this category broke down further into those with a focus on either the potential benefits of successfully controlling behavior (reward) or the potential harm in failing to do so (punishment).  
 “To make myself do work for a class I don’t like, I remind myself that this knowledge will help me in the future.” 
“To keep myself from scratching a mosquito bite, I think of the how scratching might make it hurt, scab, scar, bleed or itch even more.” 
 Effortful strategy: Controlling a behavioral response by exerting sheer ‘willpower’ and without changing the task or cognitive meaning the situation.

“If I have a test in a class I don’t like, my main strategy is to use willpower to just sit down and study for it.” 
Questionnaires

Participants


There were a total of 169 subjects, 127 female.  Mean age was 20.16 years within a range of ages 18 – 43.  All participants were University of Oregon undergraduates fulfilling undergraduate psychology requirements for partial course credit or receiving extra credit for volunteering their time.  

Materials


Adult Temperament Questionnaire.  The Adult Temperament Questionnaire (ATQ) short form (Evans & Rothbart, 2005) presents 77 items in the form of statements such as “I usually have trouble resisting my cravings for food drink, etc.” Responses are given on a Likert scale from 1 (extremely untrue of me) to 7 (extremely true of me).  An eighth option of “not applicable” was also available.  The short form of the ATQ measures 4 factors of temperament with 13 subscales.  A list of sample items for each subscale can be found in Appendix A.

Self-Regulatory Strategy Questionnaire.  Interview responses that were representative of strategy categories were rephrased into statement format to serve as questionnaire items.  More items were created as needed to have a minimum of five items per strategy sub-scale, in hopes of achieving a minimum level of inter-item reliability.  Item scores were averaged to find the score for each scale.

There were eight subscales for strategy categories: task management-activational control (Task AC); task management-inhibitory control (Task IC); mental management-reward focus, activational control (Reward AC); mental management-reward focus, inhibitory control (Reward IC); mental management-punishment focus, activational control (Punish AC); mental management-punishment focus, inhibitory control (Punish IC); effortful strategy-activational control (Effortful AC) and effortful strategy-inhibitory control (Effortful IC).

A total of 49 items were generated from interview responses (11 task management, 24 mental management, 14 effortful strategy).  Three volunteers (two from the Attention and Temperament lab, one personal acquaintance) judged each item as to which sub-scale(s) it fit.  Any discrepancies between the item scoring guide and the volunteer judgments were reconciled by rewriting items to fit clearly in one category.  See Appendix B for a list of the final items.

 
Strategy items were merged randomly into the ATQ.  One of the strategy items was accidentally excluded from data collection, while a repeated strategy item was also excluded, leaving 48 items in the analysis.  The final questionnaire was posted on the university’s Human Subjects’ Pool website where it was monitored so students could take it at any time, but only once. 

Procedure

Participants logged into their private Human Subjects’ pool account, where they selected the present study, then completed a consent form.  Participants had unlimited time to complete the survey, but most would have finished in under a half-hour (see strategy items in Appendix B and directions in Appendix C.

Results

Internal Consistencies of Strategy Scales

Strategy scales were created by averaging the scores of items in specific areas; e.g. all items referring to activational control situations or all items stating a reward focused strategy for inhibitory control.  Table 1 displays a list of the internal consistencies for strategy categories and their subscales.  Here and in all other contexts, internal consistency is denoted by coefficient (α).  Due to their low reliability, both of the task management subscales and the effortful strategy-inhibitory control subscale were excluded from further analysis.
Table 1
Internal Consistencies of Strategy Scales
	Subscalea
	M
	SD
	Items
	Coefficient α

	Activational Control
	4.95
	.56
	27
	α = .82

	Inhibitory Control
	4.34
	.64
	22
	α = .78

	Task Management
	4.46
	.63
	11
	α = .70

	Task AC
	4.87
	.71
	6
	α = .28

	Task IC
	3.97
	.86
	5
	α = .44

	Mental Management
	4.81
	.70
	24
	α = .86

	Reward Focus
	4.95
	.72
	14
	α = .79

	Reward AC
	5.03
	.73
	 9
	α =.73

	Reward IC
	4.81
	.94
	5
	α = .57

	Punishment Focus
	4.61
	.79
	10
	α = .73

	Punish AC
	4.87
	.87
	5
	α = .59

	Punish IC
	4.34
	.95
	5
	α = .62

	Effortful Strategy
	4.60
	.62
	14
	α = .70

	Effortful AC
	4.90
	.79
	7
	α = .74

	Effortful IC
	4.26
	.69
	7
	α = .37


an = 169 for each subscale
Internal Consistencies of Temperament Sub-Scales


Table 2 contains the internal consistencies of temperament subscales.  As with strategy subscales, temperament subscales were computed using item means.  

Table 2
Internal Consistencies of Temperament Subscales
	Subscalesa
	M
	SD
	Items
	Reliability

	Negative Affect
	4.20
	.69
	26
	α = .82

	Fear
	4.17
	.97
	7
	α = .70

	Frustration
	4.07
	.94
	6
	α = .70

	Sadness
	4.34
	.93
	7
	α = .68

	Discomfort

	4.22
	1.02
	6
	α = .70

	Extraversion/Surgency
	4.54
	,70
	17
	α = .72

	Sociability
	4.82
	1.09
	5
	α = .71

	Positive Affect
	4.73
	.97
	5
	α = .60

	High Intensity Pleasure
	4.20
	.95
	7
	α = .58

	Effortful Control
	4.15
	.63
	19
	α = .72

	Attentional Control
	3.78
	.93
	5
	α = .60

	Activational Control
	4.48
	.85
	7
	α = .74

	Inhibitory Control
	4.09
	.77
	7
	α = .68

	Orienting Sensitivity
	4.82
	.73
	15
	α = .78

	Neutral Perceptual Sensitivity
	4.88
	.78
	5
	α = .44

	Affective Sensitivity
	4.77
	.89
	5
	α = .55

	Associative Sensitivity
	4.82
	1.01
	5
	α = .70



an = 169

Strategy Intercorrelations


Reported use of all strategies correlated positively with each other (see Table 3).  However, in an interesting pattern, the reported use of mental management strategies correlated with task management and effortful strategies about equally, while reported use of task management correlated less with the reported use of effortful strategies.

Table 3

Strategy Scale Intercorrelations
	
	1
	2
	3
	4
	5
	6
	7

	Participants (n = 169)

	1. Activational Control
	
	r = .63**
	r = .90**
	r = .74**
	r = .58**
	r = .86**
	r = .64**

	2. Inhibitory Control
	
	
	r = .74**
	r = .80*
	r = .63**
	r = .82**
	r = .55**

	3. Reward Focus
	
	
	
	r =.73**
	r = .44**
	r = .95**
	r = .43**

	4. Punishment Focus
	
	
	
	
	r = .46**
	r = .91**
	r = .39**

	5. Task Management
	
	
	
	
	
	r = .48**
	r = .27**

	6. Mental Management
	
	
	
	
	
	
	r = .45**

	7. Effortful Strategy
	
	
	
	
	
	
	


p* < .05,  p** < .01
Self Regulatory Strategy Subscales


Table 4 shows that the highest correlations within strategy subscales were among the four mental management categories.
Table 4

Strategy Subscale Intercorrelations
	
	1
	2
	3
	4
	5

	Participants (n = 169)

	1. Reward AC
	
	r = .56**
	r = .62**
	r = .52**
	r = .36**

	2. Reward IC
	
	
	r = .51**
	r = .60**
	r = .21**

	3. Punish AC
	
	
	
	r = .52**
	r = .23*

	4. Punish IC
	
	
	
	
	r = .16*

	5. Effortful AC
	
	
	
	
	


p* < .05,  p** < .01
Temperament Factors

In keeping with previous findings (Evans & Rothbart, 2005), negative affect correlated negatively with extraversion/surgency (r = -.34) and effortful control (r = -.42).  Orienting sensitivity correlated positively with extraversion/surgency (r = .19).  
Correlations between Strategies and Temperament

Correlations between strategy subscales and temperament scores are included in Table 5.  Correlations between broad strategy categories and temperament scores are included in Table 6.  Findings are reported with reference to temperament measures.

Table 5

Correlations between Strategy Subscales and Temperament
	
	Reward AC
	Reward IC
	Punish AC
	Punish IC
	Effortful AC

	Participants (n = 169)

	Negative Affect
	-
	-
	r = .17*
	-
	r = - .18*

	Fear
	-
	-
	r = .22*
	r = .17*
	r = - .17*

	Frustration
	-
	r = - .19*
	-
	-
	-

	Sadness
	-
	-
	-
	-
	-

	Discomfort

	-
	-
	-
	-
	r = - .20*

	Extraversion/Surgency
	r = .25**
	-
	-
	-
	r = .43**

	Sociability
	r = .29**
	-
	-
	-
	r = .26**

	Positive Affect
	r = .24**
	r = .16*
	-
	-
	r = .32**

	High Intensity Pleasure
	-
	-
	-
	-
	r = .32**

	Effortful Control
	-
	r = .21**
	-
	-
	r = .35**

	Attentional Control
	-
	-
	-
	-
	r = .23**

	Activational Control
	r = .33**
	r = .34**
	r = .33**
	r = .21**
	r = .32**

	Inhibitory Control
	-
	-
	-
	-
	r = .21**

	Orienting Sensitivity
	r = .16*
	r = .17*
	-
	-
	r = .18*

	Neutral Perceptual Sensitivity
	-
	-
	-
	-
	r = .17*

	Affective Sensitivity
	r = .16*
	r = .16*
	r = .19*
	-
	-

	Associative Sensitivity
	-
	-
	-
	-
	-


Note. Dashes indicate non-significant correlations excluded for ease of reading.
p* < .05,  p** < .01 
Table 6

Correlations of Strategy Scales and Temperament Factors
	
	Extraversion/Surgency
	Negative Affect
	Effortful Control
	Orienting Sensitivity

	participants (n = 169)

	Activational Control


	r = .31**
	- 
	r = .23 **
	r = .21**

	Inhibitory Control


	- 
	- 
	r = .20*
	-

	Reward Focus
	r = .19*
	- 
	r = .17*
	r = .19*

	Punishment Focus
	- 
	r = .15*
	-
	-

	Task Management


	- 
	r = .17*
	-
	-

	Mental Management


	- 
	- 
	r = .17*
	r = .16*

	Effortful Strategy


	r = .31*
	r = - .16*
	r = .35**
	r = .16*


Note. Dashes indicate non-significant correlations excluded for ease of reading.

p* < .05,  p** < .01


In a test of Hypothesis 1, negative affect was positively correlated with reported use of punishment focused strategies (r = .15, p < .05).  Negative affect also correlated positively with reported use of task management strategies (r = .17, p < .05) and negatively with reported use of effortful strategies (r = -.16, p < .05).  As predicted, the negative affect subscale of fear correlated with reported use of punishment focused mental management for activational control (r = .22, p < .05) and inhibitory control (r = .17, p < .05).  

In keeping with Hypothesis 2, extraversion/surgency correlated with reported use of reward focused strategies (r = .19, p < .05).  Additionally, extraversion/ surgency correlated with reported use of strategies for activational control (r = .31, p < .01) and the reported use of effortful strategies (r = .31, p < .05). Positive affect correlated with reported use of reward focused mental management for activational control (r = .24, p < .01) and inhibitory control (r = .16, p < .05).  Sociability correlated with reported use of reward focused strategies for activational control (r = .29, p < .01).  

In a test of Hypothesis 3, effortful control correlated positively with reported use of effortful strategies (r = .35, p < .01).  Effortful control also correlated positively with the reported use of strategies for both activational control (r = .23, p < .01) and inhibitory control (r = .20, p < .05) as well as with the reported use of mental management, specifically reward focused strategies (r = .17, p < .05)).  Of the subscales of effortful control, it appears that temperamental activational control was most related to strategy use (see Table 5).


In an additional finding, orienting sensitivity showed positive correlations with the reported use of strategies for activational control (r = .21, p < .01) as well as with reward focused strategies (r = .19, p < .05), mental management strategies (r = .16, p < .05) and effortful strategies (r = .16, p < .05).  Affective perceptual sensitivity correlated with reported use of punishment focused strategies for activational control (r = .19, p < .05), and with reward focused strategies for activational control (r = .16, p < .05) and inhibitory control (r = .16, p < .05).

Regression Analysis


Forward entry multiple regression analyses were performed to predict the use of strategies from temperament scales.  Temperament subscales to be tested as predictors were selected based on analysis of correlations between temperament subscales and strategy scales.  Negative affect subscales were tested as predictors of punishment focused strategies.  Extraversion/surgency subscales were tested as predictors of reward focused strategies.  Effortful control subscales were tested as predictors of activational control strategies and inhibitory control strategies.


Temperamental fear, sadness, frustration and discomfort were tested as predictors of the reported use of punishment focused strategies.  The regression was significant, F(1, 168) = 8.42, p < .01, R2 = .05.  Only fear was a significant predictor of the reported use of punishment focused strategies, β = .22, t(167) = 2.90, p < .01.  Sadness, discomfort and frustration did not explain any additional variance beyond fear, and were therefore excluded from the model.

Positive affect, sociability and high intensity pleasure were tested as predictors of the reported use of reward focused strategies.  The regression was significant, F(2, 166) = 7.13, p < .01, R2 = .08.  Positive affect (β = .17, t(166) = 2.14, p < .05) and sociability (β = .17, t(166) = 2.12, p < .05) significantly predicted the reported use of reward focused strategies.  High intensity pleasure did not explain any additional variance and was excluded from the model.


Attentional control, activational control and inhibitory control were tested as predictors of the reported use of activational control strategies.  Activational control items were averaged to perform this analysis.  The regression was significant, F(1, 167) = 32.02, p < .01, R2 = .16.  Only activational control was a significant predictor of the use of activational control strategies, β = .263, t(167) = 5.66, p < .01.  Attentional control and inhibitory control did not explain any additional variance beyond activational control, and were therefore excluded from the model.


Attentional control, activational control and inhibitory control were tested as predictors of the reported use of inhibitory control strategies.  Inhibitory control items were averaged to perform this analysis.  The regression was significant, F(1, 167) = 17.57, p < .01, R2 = .10.  Only activational control was a significant predictor of the use of inhibitory control strategies, β = .31, t(167) = 4.19, p < .01.  Attentional control and inhibitory control did not explain any additional variance beyond activational and control, and were therefore excluded from the model.

Discussion
Strategy Generation


During pilot interviews, two of the most common strategies generated for situations requiring inhibitory control were to resist temptation by self distraction and to avoid looking at the temptation. The continued development of attention through childhood and the spontaneous use of similar strategies by preschoolers in Mischel’s delay of gratification studies may identify self distraction and attention aversion as strategies which require little effortful control.
Reliability of Measures

One possible explanation for the low internal consistency of task management is that it represents too broad a category for the many types of behaviors that could be employed to ‘change the task or the structure of the task’.  Task management strategies, by definition, must be selected to fit specific situations.  In the case of inhibitory control, strategies such as leaving the area or looking away may only need to be changed slightly to inhibit different behaviors. However, situations requiring activational control may require task management strategies more specific to the situation, because activational control often requires maintaining a particular set of behaviors to achieve a goal rather than simple cessation of an action.  Poor item phrasing may also have contributed to the low reliability of effortful strategy inhibitory control items (see Appendix B).
Hypotheses

The three hypotheses were supported by the results of this study.  In support of Hypothesis 1, temperamental fear significantly predicted the reported use of punishment focused strategies for effortful control.  The endorsement of this strategy holds with findings that persons high in negative affect are more highly motivated by punishment than reward (Rothbart & Bates, 1998; Derryberry et. al., 2003) and that persons higher in negative affect are more affected by negative stimuli than extraverts (who tend to be lower in negative affect) (Derryberry & Rothbart, 1988; 1997).  


Hypothesis 2, which states that extraversion/surgency would be positively correlated with the reported use of reward focused strategies, was also supported. Positive affect and sociability both significantly predicted this result.  Lucas & Diener (2001) supported reward sensitivity (through positivity ratings of “pleasant affect”) as the core of extraversion; however these authors were unable to explain why extraverts tended to rate pleasant social situations more positively than pleasant non-social situations.  The results of the present study suggest that sociability itself contributes to a focus on rewards, beyond what is motivated by feelings of positive affect.  

In support of Hypothesis 3, effortful control correlated significantly with the use of effortful strategies.  There was also a significant positive correlation between effortful control and the reported use of self-regulation strategies in general.  Temperamental activational control was the significant predictor of the use of strategies in both activational control and inhibitory control situations.
 


Overall, the support of these hypotheses suggests that people may be temperamentally inclined towards using certain strategies for self-regulation.  It is also possible that a person’s temperament influences the accessibility of particular strategies.  Positive affect and an approach orientation (in this case, sociability) translate into a focus on rewards that may act as a strong and effective motivation for a person high in extraversion/surgency to regulate their behavior.  The punishment sensitivity associated with fear would likewise translate into a punishment focus, which would be very efficient at motivating appropriate behavior in persons high in negative affect.  Further, the correlation between effortful control and the use of effortful strategies may show that in some instances it may be more efficient for persons high in effortful control to use effortful strategies like ‘sheer willpower’ than it is for these individuals to change a difficult task or change the cognitive interpretation of the situation.  


Results also suggest that the temperamental capacity for effortful control, particularly activational control, is especially important to the planning and execution of self-regulatory strategies.  It seems counter-intuitive that activational control would be implicated in the suppression of inappropriate approach behaviors, as by definition activational control is the capacity to perform a behavior against a strong aversion to it.  One possibility is that activational control is involved in the recruitment of any type of self-regulatory strategy.  Selecting a self-regulatory strategy can be considered taking action in a situation where a reactive behavior is more appealing.  


This by no means suggests that an act of inhibitory control is equivalent to activational control.  Rather, the selection of a strategy might be viewed as its own discrete action, apart from the successful execution of the strategy.  It is possible that subjects’ responses to questionnaire items were based in part on their self-perceived likelihood to choose any strategy to regulate in that situation, regardless of the exact nature of the strategy.  Subjects high in temperamental activational control might therefore have judged themselves more likely to activate a self regulatory response in any situation, regardless of whether successful self-regulation required activational control or inhibitory control. 


In addition to the unexpected importance of activational control, the failure to predict strategy use from attentional control is also of interest.  The capacity to willfully shift and focus attention could be expected to contribute to the ability to select and execute self-regulation strategies, but this data did not offer support for this expectation. 


In other findings, negative affect correlated negatively with the use of effortful strategies.  This may be explained by the general negative correlation between negative affect and effortful control, given the strong correlation between effortful control and the use of effortful strategies.  Further statistical analysis using partial correlations could test this possibility.


It was also found that orienting sensitivity correlated with the reported use of reward focused strategies, and strategies for activational control.  This may be explained in part by the correlation between orienting sensitivity and extraversion/surgency.  Another interesting finding was the association of affective perceptual sensitivity with the use of mental management strategies. Mental management focuses on outcomes which may elicit feelings such as pride, relief, embarrassment or guilt.  Perhaps the tendency to attend to emotional details would make it easier to imagine these feelings during a change of cognitive meaning, which in turn might intensify the motivation to successfully self-regulate.  


Orienting sensitivity is also related to openness in personality, which is associated with the ability to generate hypothetical possibilities (Evans & Rothbart, 2005).  Persons high in orienting sensitivity may spontaneously think of the potential benefits or detriments of their behavior, which could then be utilized as mental management strategies.  A third possible interpretation is that people high in orienting sensitivity may simply be more aware of their strategies and therefore more likely to report using them.  However, this is unlikely, because orienting sensitivity is not positively correlated with all strategies.  Specifically, orienting sensitivity is positively correlated with strategies for reward focused inhibitory control; reward focused activational control and effortful activational control.   This pattern of strategy use correlations is most similar to those of positive affect, sociability and extraversion/surgency. This suggests that orienting sensitivity and extraversion/surgency have similar influence in the selection of self-regulation strategies. 

Future Directions


It is possible that people low in effortful control may have difficulty recruiting any self-regulation strategies, regardless of their cognitive or material nature.  Future research could attempt to determine whether it is an ignorance of appropriate strategies or an inability to execute them which most hinders performance on tasks requiring activational or inhibitory control.  The role of temperamental activational control in enlistment and execution of a wider range of self-regulation strategies may also be examined.

Summary


This paper has explored the connections between factors of temperament in adults and the kinds of strategies they use in situations requiring inhibitory control or activational control.  Factors of temperament were significantly related to the use of particular strategies.  Temperament subscales also proved to be separable in their prediction of reported strategy use.  Fear, positive affect, and sociability made unique contributions to the variance in the use of punishment motivated and reward motivated strategies.  Activational control uniquely contributed to the variance in reported use of strategies for both activational control and inhibitory control contexts.  Continuing work in this area may someday help individuals fine-tune their self-regulatory capabilities.

Appendix A

Negative Affect

Fear:  I become easily frightened.
Sadness:  Sometimes minor events cause me to feel intense sadness.

Discomfort:  Colorful flashing lights bother me.

Frustration:  Whenever I have to sit and wait for something (e.g., a waiting room), I become agitated.

Extraversion/Surgency

Positive Affect:  I rarely ever have days where I don’t at least experience brief moments of intense happiness.

Sociability:  I usually like to spend my free time with people.

High Intensity Pleasure:  I would probably enjoy playing a challenging and fast paced video-game that makes lots of noise and has lots of flashing, bright lights.

Effortful Control

Attentional Control:  When interrupted or distracted, I usually can easily shift my attention back to whatever I was doing before.

Activational Control:  If I think of something that needs to be done, I usually get right to work on it.

Inhibitory Control:  I can easily resist talking out of turn, even when I’m excited and want to express an idea.

Orienting Sensitivity

Neutral Perceptual Sensitivity:  I’m often aware of the sounds of birds in my vicinity.

Affective Perceptual Sensitivity:  I am often aware how the color and lighting of a room affects my mood.

Associative Sensitivity:  Without applying effort creative ideas sometimes present themselves to me.
Appendix B
Task Management



Activational Control

1) If I were nervous about making a business call, I would write down a list of key points I need to cover. 

2)   To help me perform a difficult activity I listen to music. 

3) When I have homework to do that I don’t want to do, I often go to a place where it is easier to work. 

4) When I have homework to do that I don’t want to do, I prefer to go and study with a group of people who are working on the same thing. 

5) To start an overwhelming task, I make it less difficult by making a schedule.

6)  When I have to do something that is physically unpleasant or painful, I try to get it over with as fast as possible. 



Inhibitory Control

1) To stop myself when I am tempted to eavesdrop on another person’s conversation, I stop myself by simply leaving the room.

2) When I have an itchy mosquito bite, I put lotion or medicine on as soon as I can to keep from scratching it.

3) To avoid laughing in an inappropriate situation I would turn away.

4) To avoid becoming upset by a movie I am watching, I simply turn it off or leave the room.

5) To avoid touching a scab that is healing, I cover it with something such as a band-aid.

Mental Management

Reward focus



Activational Control

1) If I have to make myself do something I don’t like, I think about the fun things I will do when I am finished.

2)  I think of the credits I will gain when doing work to pass a class I don’t like. 

3)  To do something I do not want to do, I focus my thoughts on pleasing someone who would like me to do well. 

4) I tell myself “I will feel better when it’s over” if I have to make myself go through with a physically uncomfortable medical procedure. 

5)  To get myself out of bed earlier than usual, I often think of the fun things I will get to do later that day. 

6)  I focus on the goal I am trying to achieve in order to do a task I don’t enjoy. 

7)  If I have to make myself work out or visit the dentist, I think of how the effort will allow me to be healthier later.

8)  To make myself do work for a class I don’t like, I remind myself that this knowledge will help me in the future.

9)  To make a business call I think of how doing it will help me get what I want.



Inhibitory Control

1)  If I find myself about to engage in an unhealthy habit (e.g., junk food, smoking, drinking), I think of how avoiding it will keep me healthy. 

2)  If I am tempted to buy something expensive that I don’t need I remind myself that saving money will let me buy things that I do need in the future. 

3)  To keep myself from partying during the week I remind myself that sleep will let me enjoy myself more over the weekend. 

4)  If I have to wait until I can open a gift I think about how it will be more fun if I wait until the appropriate time. 

5)  If I am tempted to leave a class I tell myself that the material covered at the end will probably be useful in the future. 

Punishment focus



Activational Control

1)  To do something I do not want to do, I focus my thoughts on negative things that will happen if I do not complete the task. 

2)  When I am tempted to avoid a difficult task, I help myself start by thinking about what I would miss out on by not doing it. 

3)  If I have homework at the beginning of the week I remind myself that “I will be more stressed over the weekend if I do not do it now.” 

4)  In order get myself out of bed earlier than usual, I often think of the negative consequences that will come from sleeping past that time. 

5)  To do work for a class I don’t enjoy I remind myself that if I fail the class I will have to take it over again. 



Inhibitory Control

1) If I am trying to keep from laughing at a socially in appropriate time, I think of how other people would react if I were the only one laughing.

2) To keep myself from scratching a mosquito bite, I think of the how scratching might make it hurt, scab, scar, bleed or itch even more.

3) To keep myself from eavesdropping on a friend, I think about how our relationship might be hurt if I was caught.

4) If I am trying to keep myself from saying something unkind in an argument with a friend, I often remind myself that if I say something rude, I may lose that person’s friendship. 

5) If I am tempted to engage in an unhealthy habit, like eating or drinking too much, I stop myself by thinking about how it could hurt me. 

Effortful Strategy



Activational Control 

1) If I have a test in a class I don’t like, my main strategy is to use willpower to just sit down and study for it. 

2) I often get myself to do things I don’t feel like doing, just by using sheer force of will. 
3) When I have to do something I don’t want to, I just force myself to do it. 
4) I use willpower to make myself do something I don’t feel like doing.

5) If I have to make a business phone call I don’t think about it, I just do it.
6) In order to do something physically uncomfortable to achieve a goal I just push through. 
7) When I have a boring paper to write I start by using sheer force of will. 


Inhibitory Control

1) If I am trying to avoid doing something tempting, I simply use my willpower to avoid it, rather than thinking of reasons why I shouldn’t do it.

2)  When I am trying not to laugh in a situation where it would socially inappropriate, I use willpower to make my mind go blank.
3) If I really want to do something that I shouldn’t, I make myself just stop thinking about it altogether.

4) When I find myself about to engage in an unhealthy habit (e.g., junk food, smoking, drinking), I simply tell myself “I’m not going to do this” and then don’t do it.
5) To avoid saying something rude to a person in an argument, I just will myself not to say anything.
6) I simply use willpower as my main strategy to keep from eating an unhealthy food that I like.
7) If I am angry and am trying not to show it, I just force myself to appear neutral.
Appendix C

Directions
On the following pages you will find a series of statements describing strategies that can be used in situations that require self-control.  Please read each statement carefully and give your best estimate of how well it describes you.  There are no correct or incorrect responses.  All people are unique and different, and it is these differences that we are trying to learn about.  Select the appropriate number to indicate how well a given statement describes you.

circle #:
if the statement is:

1

extremely untrue of you

2

quite untrue of you

3

slightly untrue of you

4

neither true nor false of you

5

slightly true of you

6

quite true of you

7

extremely true of you

X

not applicable

If one of the statements does not apply to you (for example, if it involves driving a car and you don't drive), then select "X" (not applicable).  Check to make sure that you have answered every item.

Appendix D

Glossary

Activational control:  The capacity to perform an action when there is a strong tendency to avoid it.  A sub-factor of effortful control.

Affect:  Similar to an emotion, not as long lasting as a mood.

Dominant response:  The reactive behavior a person would perform without the use of effortful control.

Effortful control: the capacity to voluntarily inhibit a dominant response in favor of a situational appropriate subdominant response.
Executive attention system:  The system of attention that allows the exercise of effortful control.  Its physical processes are located in the frontal cortex of the brain.

Higher order:  more advanced or abstract, used to refer to goals that require the use of effortful control to achieve.

Inhibitory Control: The capacity to suppress inappropriate approach behavior.  A sub-factor of effortful control.

Negative Affect:  An individual who is high in negative affect is prone to feelings of fear, sadness, sensory discomfort and frustration.  A factor of adult temperament.  Independent of positive affect.  

Positive Affect:   A person who is high in positive affect experiences pleasure more quickly and easily for a longer period.  A subscale of the temperament factor extraversion/surgency.  Independent of negative affect.

Reactive Behavior: A behavior that comes as a natural response to an internal impetus or an external stimulus.  
Self Regulation:  The ability to voluntarily modify one’s behavior and emotional expressions.

Subdominant Response:  A behavior a person would need to use effortful control in order to pursue

Surgency:  Temperamental tendency toward cheerful, sociable, energetic, and talkative behavior
Synapse:  The space a nerve impulse must jump between two neurons. 
Temperament:  Constitutionally based individual differences in reactivity and self-regulation in the areas of attention, affect and arousal.
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