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Social Facilitation has been studied for over 100 years yet there is still no one theory to describe the phenomenon.  In particular there has been little research on the moderating effects of personality variables.  In a meta-analysis conducted by Uziel (2007), the personality factors of high neuroticism/low self-esteem predicted impairment in both a simple and complex task when in the presence of another while the personality factors of high extraversion/high self-esteem predicted facilitation in both simple and complex tasks in the presence of another.  This study sought to determine whether extraversion, neuroticism or self-esteem accounted for most of the variance in presence and absence conditions.  Data was collected from 138 undergraduates in an introductory to psychology class.  The results did not support Uziel’s findings.  Individuals high in extraversion performed better in the absence condition compared with the presence condition and performed better than those with low extraversion in the absence condition.  Individuals low in anxiety performed better in the absence condition compared with the presence condition and performed better than those with high anxiety in the absence condition.  Results are interpreted in terms of the difference in attentional mechanisms between extraverted and anxious individuals. 


Humans are inclined react to a variety of stimuli in the environment, one of the most significant being the presence of another.  Whether the presence of another has a facilitative or a detrimental effect on an individual’s performance has been the subject of much debate for over 100 years.  Research in the past has focused on task complexity as the moderating variable in social presence paradigms with the differences in performance accounted for by drive (Zajonc, 1965), evaluation apprehension (Cottrell, 1968), self-awareness (Duval & Wicklund, 1972, Carver & Schierer) and distraction-conflict (Baron, 1986).  The purpose of this study is to test the proposal that task complexity accounts for only part of the variance in performance and what an individual brings to the task in terms of their own unique personality orientation has a significant contribution to both the facilitation and the impairment of performance.  





Zajonc (1965) attempted to explain the conflicting results of facilitation and impairment of performance by identifying habit strength of the dominant response as the variable driving the variation in performance.   Employing the Hull (1943) and Spence (1956) theories, Zajonc’s drive theory of social facilitation posits that the presence of others increases drive level which increases the probability of the dominant response.  A response is dominant, has the highest habit strength, if it is the response elicited with the greatest frequency during performance.  For example, during learning, the incorrect response is dominant, and after acquisition, the correct response becomes more probable and thus, dominant.   For a simple task which is well-learned, the habit strength for the correct answer will be high given that the connection between the stimulus and the response has been formed and facilitation will be the dominant response.  For a complex task, which is not well-learned, the connections have not been formed and the habit strength for the incorrect response is higher and results in impairment as the dominant response (Spence, Taylor & Ketchel, 1956; Zajonc, 1965).  The drive theory is elegant and parsimonious, however the pattern of facilitation of a simple task and impairment of a complex task has not been confirmed with much evidence since proposed in 1965 (Aiello & Douthitt, 2001; Bond & Titus, 1983).   



A meta-analysis by Bond and Titus (1983) concluded that social presence only accounts for a small amount of the variance, 1-3%, in simple and complex task performance.  The presence of others barely facilitates performance on simple tasks and studies found that participants were both facilitated and impaired when working on complex tasks (Bond & Titus, 1983).  It is interesting, that with the focus on task complexity, the definition of a “simple” or “complex” task it still somewhat vague.  The meaning of a “simple” task is now merely mentioned as a “well-learned” task whether or not it can elicit a dominant response.  In addition, to the mere-presence of an observer, an individual’s perception of the situation, the role of the observer, motivation and many other factors could interact with the complexity of the task.  Given these effect sizes for the phenomena and the fact that studies were poorly controlled, attempts to pin down a single theory have been unsuccessful (Guerin, 1993) and focus on another moderating factor proves to be more fruitful.  As an individual’s innate preference toward or away from stimuli can play a huge role in performance, personality differences may create a clearer picture of how and why facilitation and impairment come about in social presence conditions (Uziel, 2007).   




The most recent study on individual differences in social presence is a meta-analysis by Uziel (2007).  Under social facilitation conditions, Uziel focuses on the “Big Two” dimensions of personality: extraversion and neuroticism (Eyesenck & Eysenck, 1985) and categorizes these variables with self-esteeem as positive and negative affective states respectively.   The results of the meta-analysis show that individuals with a positive orientation (using studies where participants were either high in extraversion or high in self- esteem) showed improved performance of both the simple and complex task to the same extent when an observer was present as compared to the alone condition.  It was similarly found that those with a negative orientation (studies where participants were either high anxiety or low self-esteem) showed impairments in performance on both the simple and complex task to the same extent when an observer was present as opposed to the alone condition




This study takes Uziels meta-analysis a step further.  The task employed in the current study was a word pair association task based on Spence et al. (1956), where the participant recalled a non-competitive (simple) word pair list after a learning period and a competitive (complex) word pair list.  The non-competitive task was preceded with two practice trials and was inherently easier than the complex task and the competitive task had no preceding practice trials and was inherently more complex.  The study consisted of a presence (when an observer is present in the room seated behind the participant) condition and a true alone condition (where the participant is completely alone in the room).  This was included to ensure that there would be a true alone condition with no presence in the room.  Lastly, the personality variables of extraversion, anxiety and self-esteem were analyzed separately and together to determine if personality factors would account for the variance in performance of the non-competitive and and competitive tasks in addition to that attributed by the presence or absence of an observer.  

Methods

Participants


One hundred thirty eight Rutgers University undergraduates who were recruited from introductory psychology classes for partial fulfillment of a course requirement.  Participants were randomly assigned to one of two experimental groups (presence or absence). 

Materials and Methods 

Extraversion


Extraversion were measured with the NEO PI-R™ (Costa & McCrea, 1992).  The NEO PR-I is a self-report personality test consisting of 5 broad domains and 30 sub domains of personality and contains 240 items.  Participants indicate their degree of agreement with each item on a five-point Likert scale ranging from 1 = "strongly disagree" to 5 = "strongly agree".  
Anxiety

Anxiety was measured with the State Trait Anxiety Inventory (STAI) (Speilberger, 1980).  The state anxiety scale consists of 20 items which refer to how are person is feeling at the present time and are rated on a 4 point Likert scale which range from 1 = “not at all” to 4 = “very much so”.  The trait anxiety scale consists of 20 items which refer to how a person usually feels and are rated on a 4 point Likert scale ranging from 1 = “almost never” to 4 = “almost always”.    
Self-Esteem


Participants completed the Rosenberg (1965) self-esteem scale.  The scale contained equal number of direct- and reverse-scored items.  The 10-item scale has high internal consistency ([alpha] = .88–.92), high test-retest validity (r = .85), and high levels of validity when compared with other scales of self-esteem (r = .67–.56; Corcoran and Fischer, 1987).

Apparatus and Materials


The task was adapted from Feinberg and Aiello (2006).  A word-pair association task, similar to those used by Spence et al. (1956), Cottrell et al. (1968), and Baron et al. (1978) was presented to participants on a Power MachintoshTM 7100/66.  The word-pair lists were programmed into a psychology experiment software program, Psyscope V2.1.  


Participants were presented with each of two word-pair lists: a non-competitive list (simple task) and a competitive list (complex task).  The noncompetitive list (simple task) has associations within pairs but not between pairs.  Examples of word pairs on the non-competitive list include “adept-skillful” and “barren-fruitless.”  The stimulus and response words on the competitive list are not highly associated, but there is a high association between stimulus words of various pairs (high between word pair association).  Examples of word pairs on the competitive list include “arid-grouchy” and “desert-landing.” In this study, the non-competitive task is referred to as the simple task; because consistent with Spence et al. (1956) and Zajonc’s (1965) interpretation, the dominant response is the correct response; whereas the competitive list is referred to as the complex task because the dominant response is often an incorrect response.    
 

Procedure


Each participant signed an informed consent form and was run individually (no co-action conditions).  After the participant was seated in front of the computer, the experimenter told them that they were going to be performing a word pair task which is indicative of ability in workplace tasks. They were then given the NEO-PI-R inventory, the Rosenberg self-esteem scale and the Speilberger STAI.  Participants were then given a brief explanation by the experimenter of the word pair association task.  The participant then completed a practice trial with 6 word pairs not on the competitive or non-competitive list.  They were given 25 seconds to study the word-pair list and then were asked to type in the correct response (the second word in the pair) when the stimulus (the first word in the word-pair) was presented on the computer screen and then were asked to  press the return key.  The participant first went through 2 learning trials where the non-competitive (simple) word-pair list was presented for 60 seconds and then asked to type in their response when the stimulus word was presented.  They went through this procedure 2 times with the experimenter absent from the room.  In a pilot study, participants only needed 2 learning trials to reach criterion of 14/18 correct.  The experimenter then either left the participant alone to complete the task (the absence condition) or sat in a chair approximately 1.2m to the right and slightly behind the participant (the presence condition).  This set-up is similar to that used by Baron et al. (1978).  In this phase, the word-list was not presented for the actual task, only the stimulus words were presented and the participant typed in their response to the stimulus word.  After completing the first task participants were presented with the competitive word list (complex) task with 120 seconds to study the list before the stimulus words were presented.  The experiment was completely automated and assistance from the experimenter was not needed.  In the “presence” condition, participants were instructed not to interact with the experimenter.  
Dependent Measure


The primary dependent variable was the participant’s performance.  The number of correct responses were calculated separately for each task (non-competitive and competitive). 

Results
Trait-Anxiety

The interaction between trait anxiety and condition did significantly predict a difference in performance for the non-competitive task.  Step 2 of the regression was significant and the interaction component significantly contributed to the prediction of performance with a significant change in R2 (6.2%).  The overall relationship was significant F (4, 104) = 4.799, p < 0.01) and the interaction term for the interaction of trait anxiety and condition was significant, β = .455, t (104) = 2.76, p < .01.  When plotted at one standard deviation above and below the mean, the interaction shows that there was a greater performance decrement for those with low trait anxiety from the absence to presence conditions (see Figure 1).   The simple slopes demonstrate that the slope for low trait anxiety was significant (p < .01) whereas the slope for high trait anxiety was not significant indicating that there was a performance decrement in the presence condition compared to the absence condition for only those with low trait anxiety.  Additional regression analyses were performed to isolate the differences in the presence and absence conditions.  In the absence condition, the regression was significant, β = -.065, t(48) = -2.389, p < .05, indicating that a decrease in trait anxiety predicted an increase in performance.  In the presence condition, the regression was marginally significant, β = .043, t(58) = 1.788, p = .079, indicating a trend of increased trait anxiety predicting an increase in performance.  The interaction for the competitive task was not significant.  

Extraversion

The interaction component significantly contributed to the prediction of performance and there was a significant change in R2 (9.6%), and the overall relationship was significant F (4,104) = 6.331, p = .01. The interaction between condition and extraversion was positively related to performance on the non-competitive task and the regression coefficient for extraversion and condition was significant, β = 

-.516, t(104) = -3.518, p < .01.  Simple slopes show that slope for high extraversion was significant (p <.01) whereas the simple slope for low extraversion was not significant.  When plotted at one standard deviation above and below the mean, the interaction shows that for the absence condition, those with high extraversion performed better than those with low extraversion (see Figure 2).  Additional regression analyses indicate that there is a significant effect of extraversion in prediction non-competitive task performance in the absence condition, β = .036, t(47) = 4.071, p < .01, where an increase in extraversion indicates an increase in performance.  There was no difference for the performance in the presence condition.  The interaction for the competitive task was not significant.  

Self-Esteem

The interaction component significantly contributed to the prediction of performance with a significant change in R2 (4.5%).  The overall relationship was significant F (4, 102) = 4.651, p < .01 with a significant interaction term for extraversion and condition, β = -.357, t(102) = -2.318, p < .05. Simple slopes show that slope for high self-esteem is significant (p <.01) whereas the simple slope for low self-esteem was not significant.  When plotted at one standard deviation above and below the mean, the interaction shows that for the absence condition, there is an increase in performance with an increase in self-esteem (see Figure 3).   Additional analyses show that the for the absence condition, self-esteem was a significant predictor of non-competitive task performance, β = .133, t(47) = 3.284, p < .01.  The regression for the presence condition was not significant.  The interaction for the competitive task was not significant.  

Discussion


In contrast to the prediction of Uziel (2007), the results show an interesting pattern of performance.  The interaction between trait anxiety and condition indicated that individuals with low trait anxiety were facilitated in the absence condition than in the presence condition.  For the absence condition, individuals with low trait anxiety performed better than those with high trait anxiety and there was a trend for those with high trait anxiety to perform better than those with low trait anxiety in the presence condition.   Pendersen (1970) found that when learning how to perform tasks, those with low anxiety made more errors in a group situation than when working alone and those with high test anxiety made less errors in the group situation than in the alone condition.  Once the participants had learned the task, he found that for the “complex” task subjects who worked alone had a higher overall performance than subjects who worked on co-acting groups.  In the “simple” task, those with high anxiety performed better when working alone than when working in groups and those with low anxiety performed better when working in a group than when working alone.  These patterns of results indicate that the non-competitive task in the present study was not “learned” as the participants were most likely still learning the task and can not be considered a “simple” task.  
It is interesting that there was no difference in performance between the presence and absence conditions for those with high anxiety.  Geen (1976) found that when an individual is high in anxiety and being observed, there is a narrowing of cue range.  Easterbrook (1959) posed the model that negative emotion acts to reduce the range of cues that an organism uses, and this reduction in cue utilization influences performance. The range of cue utilization is said to get smaller when the use of peripheral cues has been reduced while the use of central cues is maintained.  This focus on central cues is said to facilitate maintenance of proficiency under stress (Easterbrook, 1959).  

Individuals with high extraversion were facilitated in the absence condition compared to the presence condition, and performed better than those with low extraversion in the absence condition on the non-competitive task. This was most likely due to the increased cognitive flexibility afforded by increased dopamine levels seen in those who are extraverted.  There is evidence that positive affect and extraversion enhance cognitive flexibility (Isen & Daubmen, 1984; Isen, Niedenthal & Cantor, 1992) however, Dreisbach and Goschke (2004) demonstrated that increased cognitive flexibility under increased extraversion and positive affect happens at the cost of increased distractibility. In the present study, the more adaptive cognitive style enhanced the performance of those with positive affect and high extraversion when in the alone condition however when in the presence condition, these individuals were distracted due to their more flexible cognitive predilection.  Extraversion leads to an increase in dopamine release which fosters more flexible cognitive capacity and distraction when another individual is in the room.  





The amount of explained variance indicates that these results are fueled by extraversion more so than either trait anxiety or self-esteem.  When the scores were combined, self-esteem added little to the overall variance:  the increase for the interaction of positive orientation with condition explained 10.2% of the variance over and above that of the control variables and negative orientation explained 6.2% while extraversion explained 9.6%, trait anxiety, 6% and self-esteem, 4.5%.  The results indicate that extraversion and trait anxiety are more important to task performance on the non-competitive task than self-esteem.  





This study gives credence to the distraction-conflict theory of social facilitation in addition to the idea that individuals differ in their responses based on their unique personality make-up.  This study sought to determine the differences in performance between the non-competitive and  competitive tasks.  Unfortunately, the non-competitive task did not elicit a dominant response and most likely needed cognitive resources even after to learning trials.  The non-competitive task most likely measured learning patterns in individuals of difference personality orientations.  Those with high extraversion have a phasic increase of dopamine in the frontal lobes and seek to increase the levels of dopamine in their brains by engaging with other people.  Because those with high extraversion are tuned to interacting with stimuli in the environment, they attended to the presence in the room.  When they were distracted by this presence, their performance was impaired compared with the alone condition.  In contrast, those with high anxiety tend to have an increase in noradrenergic response in the reticular formation which has a function in sustaining attention.  Those with negative affect had an increase in noradrenergic activity which reduced cue utilization and focused the individual in the task at hand.   
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