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The use of teams to achieve organizational goals requires companies to employ individuals that are competent at both performing individual tasks and working well with others. This study examines the relationship between performance strategies and the performance perceived by teammates and supervisors. Participants were aerospace students at a southern university engaged in operating a simulated flight dispatch center for course credit. A positive, statistically significant relationship was found between perceived team member effectiveness and expert-rated individual performance; however, the self-leadership strategies measured in this study were unrelated to the criterion variables. A follow-up investigation using confirmatory factor analysis indicates that the self-leadership measure did not adequately capture the construct. 
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Psychological and Statistical Terms
	Behaviorally-anchored rating scale 
	Survey technique that uses statements about specific behaviors to guide responses. This technique tends to increase the reliability of responses.

	Confirmatory factor analysis 
	Statistical test used to measure the degree data collected fits a theorized or hypothesized model. 

	Likert scale
	A survey scale that provides respondents with pre-coded numerical values.

	Meta-analysis
	Powerful statistical technique that combines the results of multiple studies. 

	Reliability
	In statistics, the degree of consistency in results.

	Self-leadership
	Comprehensive self-influencing process that includes self-control while addressing the reasons for behavior.

	Task analysis
	Process by which job duties are broken down into various steps and explicitly connected to various requisite knowledge, skills, and abilities.

	Validity
	In statistics, the degree of confidence in the correctness or applicability in the measurement tools.





Statistical Symbols
	
	1. Alpha level:  The probability that the finding is a false positive.  
2. Cronbach’s alpha:  A measure of internal consistency or is interpreted as the lower-bound of the scale’s reliability.

	
	Beta weight:  The slope of a line in a regression equation.

	rwg
	An index of within-team agreement:  r, as in the correlation coefficient, and within-group (wg). 

	r
	Pearson product-moment correlation coefficient: A measure of the linear relationship between two variables.

	[bookmark: _GoBack]R2
	Squared multiple correlation coefficient:  Represents the proportion of variability in each item explained by the latent variable.

	SD
	Standard deviation: The average deviation of values around the mean.

	N or n
	Capital N represents the total number of participants in the study. Lowercase n indicates the number of participants in a subgroup within the study.

	p
	p value:  A statistic derived from data that indicates the probability of an observed (or more extreme) result, assuming the null hypothesis is true. 

	SE
	Standard error:  A measure of statistical accuracy.

	X̄
	Mean:  The mathematical average. 

	2
	Chi-square:  A statistical test that compares the distribution of values to a theoretical distribution.
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Introduction
Manz (1986) expanded upon his pre-existing theory of self-management (Manz & Sims, 1980) by incorporating many developments in psychology to explain a comprehensive self-influence process. He calls this process self-leadership, which entails both proactive behaviors and thought processes geared towards engineering more productive and positive affective experiences. It is literally leadership of the self toward “personal standards and natural rewards” (Manz, 1986, p. 585). Many of the underlying theories are descriptive in that they provide an explanation for how phenomena occur. For example, Bandura’s (1986) social cognitive theory explains the mutually influential interaction between personal behavior, the environment, and personal qualities. However, self-leadership is a normative theory, which means it is prescriptive, describing how individuals should act rather than explaining why they do.
Organization-level outcomes may be contingent upon individual-level performance strategies (Krokos, Baker, Alonso, & Day, 2009), and self-leadership strategies may be able to improve individuals’ effectiveness at work (Andressen, Konradt, & Neck, 2011). The aim of the present study is to explore the psychometric properties of a measure of self-leadership and compare how self-leadership relates to both individual performance and perceived team member effectiveness in a team-based work setting. Finally, since performance is perceived differently by peers and supervisors (Murphy & Cleveland, 1991), the study will provide a comparison between the perspectives of team members and outside observers on work role performance using a correlational design.


Literature Review
Self-leadership rests on the assumption that learning is an internal mental process and that individuals use feedback from the environment to inform behaviors. Social cognitive theory (Bandura, 1986) describes this process through reciprocal determinism, wherein the environment influences individual behavior and personal qualities such as self-efficacy, i.e. the belief in one’s capacity to succeed. According to Manz (1986), a person utilizing self-leadership “chooses externally controlled situations to achieve personally chosen standards” (p. 589). Houghton, Dawley, and DiLiello (2012) use the example of choosing to routinely jog down a scenic trail. This example embodies the way in which individuals structure their environment in order to enjoy a task or activity and increase personal motivation. 
Self-leaders are able to incorporate intrinsic motives into tasks that are typically not naturally motivating through self-goal setting (Manz, 1986). Locke, Shaw, Saari, and Latham’s (1981) seminal work on the power of goal setting suggests that merely establishing reasonable goals increases performance and intrinsic motivation. According to intrinsic motivation theory (Deci, 1975), this is because individuals develop specific intrinsic motives in order to meet a need for competence or self-efficacy, and goal achievements provide the recipient with positive feedback on performance, which both meets the need for self-efficacy and enhances intrinsic motivation (Deci & Ryan, 1985). Therefore, by incorporating tangible accomplishments into tasks, self-goal setters may be more engaged in tasks they find difficult or even unpleasant (Houghton et al., 2012).


Behavior Strategies 
Self-leadership encompasses several behavior-focused strategies related to self-regulation and self-management (Andrasik & Heimberg, 1982; Luthans & Davis, 1979; Mahoney & Arnkoff, 1978; Manz & Sims, 1980). Manz suggested that several processes extant in the literature can be functions of a more comprehensive system of self-influence, i.e. self-leadership. For instance, self-punishment, self-cueing, and rehearsal are self-management strategies proposed by Mahoney and Arnkoff, which Manz and Sims hypothesized could motivate future performance by a desire for favorable long-term consequences. However, the self-influence process proposed by Manz (1986) suggests that these strategies are adopted to reduce reliance on external factors and include intrinsically appealing aspects of work. Therefore, self-leadership includes behavioral components of self-management theory and expands them by incorporating a higher level of rationale for guiding behavior, providing reasons for behavior management. 
Cognitive Strategies 
Several cognitive-oriented strategies in self-leadership are explained by Vygotsky’s (1986) verbal theory of self-regulation and the positive psychology movement (Burns, 1980; Ellis, 1977; Seligman, 1991). Functional strategies associated with self-leadership include evaluating assumptions and eliminating dysfunctional beliefs (Burns, 1980; Ellis, 1977) and consciously initiating positive internal dialogues (Seligman, 1991). In support of the usefulness of these types of cognitive process, Driskell, Copper, & Morran’s (1994) meta-analysis of 62 studies on mental imagery found that mental task practice has a significant positive effect on performance. Self-talk has also been shown to improve performance for children in tasks (Lee, 1999; Winsler, Manfra, & Diaz, 2007). Moreover, Brinthaupt, Hein, and Kramer (2009) conclude that self-talk does serve a vital role in adult self-regulation. Further, their results show that individuals who engage in higher levels of self-reinforcing self-talk report more positive self-esteem. 
Rationale
Self-Leadership & Individual Performance
Since its inception, several studies have seized self-leadership and tested its implications to determine if self-leaders exhibit better individual performance. In fact, several studies have identified a significant positive relationship between self-leadership and the user’s performance (Andressen, Konradt, & Neck, 2011; Hauschildt & Konradt, 2012; Neubert & Wu, 2006; Prussia, Anderson, & Manz, 1998; Stewart & Barrick, 2000). Hauschildt and Konradt found that individual self-leadership is related to the individual work role performance of team members in a variety of interdependent teams in Germany. Positive relationships between self-leadership and individual performance have also been discovered in an academic setting when students’ academic performance was rated by an instructor (Prussia et al., 1998) and in organizations when team leaders rate overall job performance (Andressen et al., 2011). Hence,

Hypothesis 1:  Self-leadership will be positively and significantly correlated with observer-rated individual performance.

Self-Leadership & Perceived Team Member Effectiveness
An efficacy judgement (i.e. a judgement of competence) is one of the two universal ways individuals automatically assess one another (Fiske, Cuddy, & Glick, 2007). Further, for contexts in which influence is shared, Burke, Fiore, and Salas (2003) assert that team members must have confidence in the abilities of one another. Therefore, perceptions of other members are an important perspective when determining overall performance. Behavioral self-leadership strategies, such as engaging in audible self-talk, may affect how the user is perceived by his or her teammates, and while previous research suggests performance can be predicted by the cognitive-behavioral performance strategies subsumed under self-leadership, no empirical study to date has confirmed whether these strategies manifest in performance as perceived by teammates. Nevertheless, a current theoretical paper suggests individual level self-leadership strategies may lead to overall enhanced team efficacy, trust, and commitment over time through member-to-member interactions (Bligh, Pearce, & Kohles, 2006). Therefore, the following hypothesis was formulated, 

Hypothesis 2:  Self-leadership will be positively and significantly correlated with perceived teammate effectiveness.

Individual Performance and Perceived Team Member Effectiveness
Individual work behaviors are perceived differently by peers and supervisors (Murphy & Cleveland, 1991). For example, team member talking may lead to perceived competence by team members (Littlepage, Schmidt, Whisler, & Frost, 1995); however, talking may not lead to increased job performance on individual taskwork or job duties. Vance, MacCallum, Coovert, and Hedge (1988) provide evidence that there can be multiple valid perspectives on team member performance. Ratings may differ because the focus of supervisors is on an overall effectiveness, while team ratings may be influenced by other factors (Holzbach, 1978).  Furthermore, supervisors may be able to recognize and distinguish performance behaviors better due to their greater awareness and sensitivity (Holzbach). However, team members (i.e. peers) and supervisors should observe and favorably rate constructive behaviors in a workplace setting, and although individual behaviors could be interpreted slightly differently by peers and observers, ratings should display some convergence. Therefore, 

Hypothesis 3:  Observable individual performance will be correlated with peer-rated/perceived team member effectiveness.
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Methodology
[bookmark: _Toc463369324][bookmark: _Toc463369325]Participants 
All participants (N = 98) were students enrolled in a southern university’s Aerospace Seminar. The pool of participants is from Spring semester 2016 and Fall semester 2016. No data on participant demographics were collected; however, all participants were enrolled in an undergraduate senior-level aerospace capstone course designed to be completed the semester prior to graduation. Participation in the laboratory portion of the class is required for graduation; however, participation in the research portion was voluntary. Institutional review board approval and informed consent was obtained before commencing data collection. No compensation was provided to participants. Participants were assigned to teams of approximately ten by the instructor of the aerospace seminar according to their major discipline/concentration within the aerospace program. Data from participants in a total of 10 teams are included. Six teams were formed in the Spring semester of 2016 and four teams were formed in the Fall semester of 2016. The average team size was 10 participants (SD = .63). 
Procedure 
Laboratory. The Flight Operations Center – Unified Simulation (FOCUS) lab itself incorporates multiple software components and technologies to simulate a regional flight dispatch center (Lester, 2015). Large-screen monitors display weather, radar, and the airline’s flight schedule.  Students are situated at computers with headsets, access to job-aid materials, and have operational control of the simulated airline. Each semester, every student enrolled in the Aerospace Seminar is assigned to a team. Students receive an onboarding brief as well as job and team training. The training process in the FOCUS lab is designed to build cross-specialization coordination (Littlepage, Hein, Moffett, Craig, & Georgiou, 2016). Each team completes a minimum of three simulations during the course of the academic semester.
See Figure 1 for a layout of the research setting. Dispatching flights within the lab requires coordination and information sharing from every student position. The positions featured in the lab include:  flight operations coordinator, weather and forecasting, crew scheduling, flight operations data 1 – scheduling, flight operations data 2 – planning, maintenance, and pilot. Outside the nuclear team (central positions seated within the lab), several student positions make contributions to the team’s work and facilitate creating a more realistic experience. These positions include student pilots operating a Canadair Regional Jet (CRJ) flight simulator at the campus airport and a duty pilot performing the duties of the ramp tower coordinator. The CRJ flight simulations and communications are incorporated into the dispatching simulations of the FOCUS lab. 
Measures
[bookmark: _Toc463369326]Abbreviated self-leadership questionnaire (ASLQ). The ASLQ is a 9-item scale used to briefly measure self-leadership. It was first published by Houghton and his colleagues (2012) and is supported as a reliable and valid measure of global self-leadership (Nel & Zyl, 2015; Şahin, 2015). Self-leadership is assessed using three 3-item subscales. Each subscale can be traced to the self-leadership literature:  behavior awareness and volition (Georgianna, 2007), constructive cognition (Anderson and Prussia, 1997), and task motivation (Houghton & Neck, 2002). An example of an item measuring behavior awareness and volition is “I make a point to keep track of how well I’m doing at work,” and an example of an item measuring constructive cognition is “Sometimes I talk to myself (out loud or in my head) to work through difficult situations.” Lab participants self-reported on the ASLQ using a 5-point Likert scale from 1 (rarely) to 5 (usually) during the final class meeting of the semester. 
[bookmark: _Toc463369327]Behaviorally-anchored comprehensive assessment of team member effectiveness (CATME-B). Each lab participant rates his or her team members (i.e. peers) using the CATME-B (Ohland et al., 2012). The CATME-B is a behaviorally-anchored rating scale (BARS) ranging from 1 (below average) to 5 (excellent). In a BARS, participants are given a list of “anchors” describing behaviors that would typify or represent each category of excellent, average, or below average. Team members did not rate themselves because self-ratings tend to be overly biased (Holzbach, 1978), especially for poor performers (Murphy & Cleveland, 1991). Each team member is reported on by his or her peers using three dimensions: contributions to the team’s work, teammate interaction, and possession of related knowledge, skills, and abilities (KSA):
1. Contributions to the team’s work: does high-quality work; helps teammates; completes tasks; is timely in completing assignments.
2. Teammate interaction: is supportive; asks for teammate contributions; respects others; communicates clearly; shares information.
3. Possession of related knowledge, skills, and abilities (KSAs): acquires skills needed to meet requirements; is able to perform duties of other teammates; demonstrates skill in contributing to the team’s work.
Every dimension is measured with a single item and has its own set of relevant behavior-anchors. In the following example question, “Rate each team member on his or her contributions to the team’s work,” some anchors for excellent are as follows: “Does more or higher-quality work than expected; makes important contributions that improve the team’s work; helps teammates who are having difficulty completing their work.” Contrastingly, some anchors for below average on the same item are: “Does not do a fair share of the team’s work; misses deadlines; does not assist teammates.” The scale is a published, reliable, and valid measure of team member effectiveness (Ohland et al.). Team member effectiveness data was collected after the third simulation. 
[bookmark: _Toc463369328]Individual performance measures. A series of 8-, 9-, and 10-item scales were used to assess participants’ individual performance during the simulations. The number of items varies by position within the lab:  flight operations coordinator, 10 items; weather and forecasting, 9 items; crew scheduling, 9 items; flight operations data 1 – scheduling, 8 items; flight operations data 2 – planning, 9 items; and maintenance positions, 9 items. Each scale was created by researchers in the lab through the process of task analysis, in which essential work role behaviors were identified for each position. The task analysis information was translated into items that assess the frequency with which each participant engages in these behaviors. Each scale contains three items related to communication that remain the same, but all other items are unique because they relate to the specific behaviors that each respective position must perform. Individual performance is not measured for pilots who operate the flight simulator connected to the FOCUS lab. 
After every simulation, trained observers (i.e. research staff) rate how often an individual performed the essential functions during the simulation on a Likert scale from 1 (never) to 7 (always). Some example items are “Shares relevant information as needed with other team members” and “Performs dispatch duties in a timely manner.” As each participant engages more frequently in each of his or her work role behaviors, the overall team performance in the lab is increased, demonstrating the criterion validity of the measures (Ivakh, 2013). Ratings of individual performance presented in the study were assigned during the participants’ third iteration in the simulation.
Data Management
Not all participants completed all portions of the research. Further, students who were in either a pilot position (19.4%; n = 19) or the ramp tower coordinator (8.2%; n = 8) provided data that were not used in comparison of performance analyses or in calculating rater agreement; however, their data were used in the factor analysis of the self-leadership instrument. These positions are situated outside the immediate physical lab, and their perspectives, while arguably valid, may be markedly different and could greatly impact reliability. Therefore, most analyses do not include the full number participants (N = 98). The instruments previously mentioned were either already in use within the lab or selected by the researcher specifically for minimizing the time burden to the participants without compromising the value of the possible contributions to the research literature. All surveys of team member effectiveness and self-leadership were administered via Qualtrics under the supervision of a researcher in the aerospace computer lab. Researcher ratings of individual performance were completed on personal electronic devices during or immediately following the simulations. Data analyses were conducted using IBM SPSS, Amos 23.0.0, and R version 3.3.2.  
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Analyses & Results
Initial Analyses 
Unless otherwise denoted, all analyses were conducted using SPSS. See Table 1 for descriptive statistics. Cronbach’s alpha () is widely accepted as a measure of internal consistency or is interpreted as the lower bound of the scale’s reliability (Cortina, 1993). It describes the degree of interrelatedness a set of items possesses on a scale from .00 to 1.00.  Typically, values of .70 are considered acceptable levels of reliability on a unidimensional scale (Cortina, 1993). The scales for individual performance demonstrated acceptable levels of reliability ( = .70 - .97). The lowest estimate of reliability for a measure of individual performance was the “flight operations data 1 – scheduling” position (.70) and the highest estimate was the “weather & forecasting” position (.97). The overall abbreviated self-leadership questionnaire demonstrated acceptable reliability ( = .78); however, when assessing the subscales of behavior awareness and volition ( = .70), task motivation ( = .64), and constructive cognition ( = .38), the reliability estimates were at or below an acceptable value. 
Because participants do not rate their own effectiveness themselves, there are missing values within the matrix of ratings. Therefore, Cronbach’s alpha could not be calculated for the CATME-B because the calculations require no missing values. To achieve a metric of interrelatedness for team member ratings similar to coefficient alpha, an index of within-team agreement was calculated using R version 3.3.2. The correlation of ratings within a group (rwg) must be calculated per item and provides a value between .00 (no agreement) and 1.00 (perfect agreement; James, Demaree, & Wolf, 1984). Ideally, each team would have at least a moderate level of consensus on the ratings of effectiveness per position. If there is perfect agreement, then each rater assigned the same score to the team member rated. Generally, a minimum value of .70 is considered an acceptable level of agreement (James et al.; Woehr, Loignon, Schmidt, Loughry, & Ohland, 2015). Ratings assigned by a participant in either the Ramp Tower or Pilot position were not used in these calculations. The average level of within-team agreement on the CATME-B for all teams (across all positions) is listed sequentially here:  .81, .87, .79, .88, .84, .78, .94, .54, .85, .72 (min. = .00, max. = 1.00). 
On average, across the three CATME-B items, the ten teams generally had the most agreement on the maintenance position, rwg = .89, and the least amount of agreement on the weather position, rwg = .70. Agreement, per item, was weakest on contributions to teammate interaction, rwg = .79. On average, both of the other items, contributions to the team’s work (rwg = .82; min = .73, max = .92) and possession of knowledge, skills, and abilities (rwg = .82; min = .71, max = .88), had strong agreement across teams (Woehr et al.). Ratings on which the teams did not have sufficient agreement (rwg < .70) were removed before correlations were calculated. For instance, Team 9 had no within-team agreement (rwg = .00) on their ratings of the flight operations coordinator for CATME-B Item 1 (rating contributions to the team’s work). Team nine’s flight operations coordinator rating was removed via listwise deletion. 
Each measure varies slightly in rating scale:  the abbreviate self-leadership questionnaire contains nine items rated on a one-to-five scale, and the individual performance measures vary for each position (8 to 10 items) on a scale from one to seven. Therefore, the average scores were used for each participant (rather than an aggregate score) to calculate correlations.  Average scores for self-leadership (X̄ = 4.10, SD = 0.45, n = 59), team member effectiveness (X̄ = 4.42, SD = 0.33, n = 57), and individual performance (X̄ = 5.43, SD = 0.88, n = 42) are displayed with descriptive statistics in Table 1.
See Table 2 for correlations. Self-leadership of participants was not correlated with perceived team member effectiveness as rated by his or her peers (r = .14, p = .23). Similarly, self-leadership was not correlated with individual performance as rated by the lab supervisors (r = -.06, p = .65). Therefore, insufficient evidence was provided by the study to support Hypothesis 1 and Hypothesis 2. However, team member effectiveness was positively correlated with individual performance (r = .41, p < .001), which provides support for Hypothesis 3. 
Confirming the Abbreviated Self-Leadership Questionnaire
See Figure 2 for factor model. In confirmatory factor analysis (CFA), the covariance structure implied by the theoretical model is compared to the covariance matrix of the sample data (Cheung & Rensvold, 2002). The abbreviated self-leadership questionnaire data were analyzed using CFA in SPSS AMOS version 23.0.0. Each item was loaded onto a single factor, or latent variable (i.e. self-leadership), and the model was estimated using maximum likelihood. Values seen in Figure 2 indicate most of the items were poorly accounted for by the latent variable, with squared multiple correlation coefficients (R2) displayed above the box representing each item. Typically, values above .70 or 70% are desirable. Additionally, several of the items were not explained by self-leadership, namely constructive cognition Item 1 (CC_1) “I try to mentally evaluate the accuracy of my own beliefs about situations I am having problems with,”  = .23, SE = .11, R2 = .06 and task motivation Item 1 (TM_1) “When I have successfully completed a task, I often reward myself with something I like,”  = .24, SE = .13, R2 = .05. 
Further, the model is evaluated by how well the sample data “fits with” the model-implied matrix. This is accomplished using goodness-of-fit indices, which are used in determining whether the model is a plausible explanation for the observed data. The CFA results indicated a lack of fit, 2 (27, N = 85) = 48.82, p = .006, comparative fit index (CFI; Bentler, 1990) = .88; Tucker-Lewis Index (TLI; Tucker & Lewis, 1973) = .83; and root mean square error of approximation (RMSEA, Steiger & Lind, 1980) = .10. A minimum value of .90 for the CFI and the TLI are generally required for the model to be accepted as plausible (Cheung & Rensvold, 2002). Furthermore, the rule-of-thumb for an acceptable RMSEA value is typically a maximum of .08 (Thompson, 2004). Combined, these results suggest that the abbreviated self-leadership questionnaire (ASLQ) does not adequately measure self-leadership in the sample.
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Discussion
The full measure of self-leadership demonstrated acceptable internal consistency using Cronbach’s alpha; however, when examining the constituent subscales, two of the subscales had poor reliability (task motivation,  = .64; constructive cognition,  = .38). All of the individual performance scales demonstrated acceptable levels of reliability ( = .70 - .97). Moreover, there was sufficient within-team agreement across the 10 teams to compare perceived team member effectiveness with other constructs such as participant self-leadership and individual performance. Although the CATME-B scale was designed so that a 3.00 on the scale would represent average team member effectiveness (Ohland et al.), the average across the three items in this study was 4.00. Despite the behavior anchors provided to the raters, it appears that they did not utilize the full scale. Team members may have been unwilling to rate their teammates as below average or did not perceive their teammates as below average. Another interpretation is that the behavior anchors do not generalize to the work setting in such a way as to allow the raters to assign accurate ratings of effectiveness. 
Average inter-rater agreement was weakest on contributions to teammate interaction (rwg =.79), which could indicate a need for more specific or different behavior anchors for teammate interaction. This could also reflect discrepancies in the way that individuals define teammate contributions to team interaction in certain positions within the lab. For example, the flight operations coordinator has a clearly defined role in team interaction (average rwg = .75) through dispatching of flights at regular intervals, and therefore may be judged more on supportive statements or solicitations for teammate contributions. Contrastingly, the weather and forecasting position does not require systematic information exchange in the same way, and therefore his or her contributions to teammate interaction (average rwg = .65) may be evaluated more on information sharing or clear communication. 
The strong average agreement across the 10 teams on contributions to the team’s work (rwg = .82; min = .73, max = .92) and possession of knowledge, skills, and abilities (rwg = .82; min = .71, max = .88) could indicate a shared perception of overall general effectiveness of team members, which may be easier to rate using these items. Another explanation is that it reflects participants’ shared understanding of the valuable contributions of the various aviation specialties to the success of the team in running the dispatch center. Across the three items, teams generally shared the most amount of agreement on the effectiveness of the maintenance position (rwg = .89) and the least amount of agreement on the effectiveness of the weather and forecasting position (rwg = .70). 
Individual performance was found to be significantly and moderately correlated with team member effectiveness (r = .41, p < .001), which supports Hypothesis 3. On average, as team members were perceived as more effective by their peers, they were also rated more favorably by their supervisors on the frequency of job-related behaviors. Therefore, team members seen by their peers as possessing superior knowledge, skills, and abilities, and contributing to teammate interaction and contributing to the team’s work were also rated as higher performers by the researchers in the lab. This third comparison between team member effectiveness and individual performance provides evidence for the convergent validity of the individual performance measures. Team member effectiveness was measured using an established instrument, the comprehensive evaluation of team member effectiveness (Ohland, et al.), and individual performance was measured using an instrument developed by researchers within the lab. Because individual performance and team member effectiveness were found to be positively related, this suggests that the instrument developed in the lab is a viable measure of performance.
The first and second hypotheses, stating that self-leadership would be positively and significantly correlated with both individual performance and team member effectiveness, were not supported by the initial analyses. Team member effectiveness was positively correlated with self-leadership (r = .14, p = .23), but the correlation was not statistically significant. Interestingly, self-leadership’s correlation with individual performance was also not statistically significant (r = -.06, p = .65). However, results from the CFA determined self-leadership was not reliably captured by the abbreviated self-leadership questionnaire, especially task motivation and constructive cognition strategies. Therefore, it is not clear whether self-leadership is truly unrelated to performance in the FOCUS lab.
Overall, the abbreviated self-leadership questionnaire (ASLQ) performed poorly when compared to previous psychometric evaluations (Nel & Zyl, 2015; Şahin). The reliability estimates reported by Nel and Zyl for the questionnaire and its subscales were much higher than the results presented in this study: the 9-item scale reliability decreased from .89 to .78. Further, the coefficient alphas decreased in each of the subscale dimensions:  behavior awareness and volition from .85 to .70, constructive cognition from .78 to .64, and task motivation from .71 to .38. Moreover, the same model, as tested in Nel and Zyl’s research (2015; N = 405), had higher CFA fit-indices (indicating a better statistical fit of the model to the data) than in the present, e.g., CFI = .99 versus in the CFI = .88 in this study, and RMSEA = .07 versus RMSEA = .10 in the present study. Şahin’s reliability estimates for the self-leadership subscales (between .42 and .76) were lower than those reported by Nel and Zyl and similar to those found in this study. However, the CFA conducted on the ASLQ by Şahin (N = 324) resulted in fit-indices that closely approximated Nel and Zyl’s findings, CFI = .98 and RMSEA = .06. While is it not possible to test the statistical significance of the disparate fit indices across the three studies, the previous studies indicate the model is plausible, and the fit indices in this study indicate the model is not plausible. The fit indices may be better in both of the previous studies due to their larger sample sizes. 
The ASLQ was selected to establish a quick measure of performance strategies that could be used to predict individual performance in the research setting while minimizing the burden to participants. As an established measure, the reliabilities of the scale and subscales should supersede the minimum values (.70). Results from this study show that the three factors of behavior awareness and volition, constructive cognition, and task motivation, as measured by the ASLQ, may not be specifically relevant to the sample of participants. Another possible reason for failed reproducibility of the studies in the literature is this study’s small sample size. Still, this sample of participants in this study is markedly different from those in Nel and Zyl’s study, as well as Şahin’s examination. Therefore, results from this study could reflect sample characteristics rather than a global self-leadership construct. The generalizability of the results of this study is not known, but future attempts to utilize the ASLQ as a measure of self-leadership (especially in the aviation industry) should consider a pilot study to test whether the measure will adequately capture the construct. 
The positive relationship between self-leadership and individual performance has been found using self-reported individual performance (Hauschildt & Konradt) and more extensive measures of self-leadership (Andressen et al.), but not with the shorter 9-item abbreviated self-leadership questionnaire. The studies by Andressen et al. and Hauschildt and Konradt provided the basis for hypotheses one and two, yet because the self-leadership construct was measured in both studies using a more diversified instrument that included a wider scope of dimensions identified by Manz to be associated with the construct of self-leadership, future research in a similar setting should consider utilizing a more robust measure. Item sampling error is error introduced into the analysis because the specific set of items selected failed to measure the intended construct within the sample and is one of the possible explanations for why the abbreviated self-leadership questionnaire failed to reliably measure the constructs included. More specifically, participants may use task motivation or constructive cognition to improve their performance, but the specific items included in the instrument did not accurately represent the construct to the sample of participants. 
The first several psychological instruments to be used to measure self-leadership included a minimum of 34 items that spanned nine dimensions of self-leadership (Cox, 1993; Manz, 1993). Additional scales for measuring self-leadership have been designed by researchers since 1993, including those presented by Anderson and Prussia (1997) and Houghton and Neck (2002). Most of these scales include more factors, and may be more appropriate to measure self-leadership within the research setting. Some example constructs included in these measures are self-problem-solving initiative and self-observation. Participants in the lab may utilize several of these strategies, which are associated with self-leadership, but were not included in the abbreviated self-leadership questionnaire. In other words, future research should widen the scope of the instruments to ensure that enough sample characteristics are measured, which will require more items that measure additional dimensions to ensure the construct of self-leadership is adequately captured.

[bookmark: _Toc477983666]CHAPTER IV 
Conclusion
Initial results investigating the internal consistency of the abbreviated self-leadership questionnaire were questionable; however, upon further review, the results presented in this study suggest that the abbreviated self-leadership questionnaire is not a reliable measure of self-leadership in the present research setting. The generalizability of these results is unknown, but future application of the abbreviated self-leadership questionnaire in an aviation science or aviation work setting may require a pilot study to determine if the measure is able to capture the self-leadership construct. A more robust measure of self-leadership, such as the self-leadership questionnaire (Anderson & Prussia), may be a better measure because not all dimensions of self-leadership or items measuring these dimensions may generalize to various settings (Neubert & Wu). Additionally, peer ratings of team member effectiveness were found to be positively correlated with observed individual performance as rated by lab researchers. This provides evidence supporting the construct validity (especially convergent validity) of the individual performance measures, which were designed within the lab.
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Tables & Figures
Table 1
Descriptive Statistics				
	n1		No. of items	X̄	SD	Min.	Max.
Self-Leadership	73	.78	9	4.07	0.52	2.67	5.00
Team Member Effectiveness	97	-	3	4.00	0.57	3.10	5.00
Individual Performance	70	.70 - .972	8-10	5.21	0.94	2.78	7.00
Note.  = Cronbach’s alpha.  X̄ = scale mean. SD = scale standard deviation. 1Sample size varied across scales due to missing data points. 2 = Sample size for calculating individual reliabilities varied from 5 (flight operations data - scheduling) to 13 (maintenance). The lower bound for overall individual performance was flight operations data – scheduling (.70) and the upper bound was the weather position (.97). Self-leadership was measured on a 1 (rarely) to 5 (usually) Likert scale. Team member effectiveness was measured on a 1 (below average) to 5 (excellent) Likert scale. Individual performance was measured on a 1 (never) to 7 (always) Likert scale.
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	Table 2
Correlations Between Measured Variables


	
	No. of Items
	X̄
	SD
	1
	2
	3

	Self-Leadership
	9
	4.10
	0.45
	1
	-
	-

	Team Member Effectiveness
	3
	4.42
	0.33
	.14
	1
	-

	Individual Performance
	8-10
	5.43
	0.88
	-.06
	.41*
	1

	Note. * = Correlation is significant at the .001 level (two-tailed). X̄ = scale mean. SD = scale standard deviation.





	
Table 3
Within-Team Rater Agreement (rwg) on CATME-B Item 1: Contributions to the Team’s Work

	

	
	
	Position
	

	 
	
	FOC

	FOD1
	FOD2
	CX
	WX
	MX
	 

	
	 Team
	
	 
	 
	 
	 
	 
	Team Average

	
	1
	0.850
	0.650
	0.600
	0.750
	0.867
	0.875
	0.77

	
	2
	1.000
	0.850
	0.850
	0.517
	0.850
	1.000
	0.84

	
	3
	0.833
	1.000
	0.833
	0.750
	0.833
	0.833
	0.85

	
	4
	1.000
	0.881
	0.938
	0.866
	0.867
	0.762
	0.89

	
	5
	1.000
	0.900
	1.000
	1.000
	0.150
	1.000
	0.84

	
	6
	0.917
	1.000
	0.900
	0.667
	0.250
	1.000
	0.79

	
	7
	1.000
	1.000
	0.600
	1.000
	1.000
	1.000
	0.93

	
	8
	0.607
	0.650
	0.000
	0.875
	0.833
	0.850
	0.64

	
	9
	0.762
	0.917
	0.830
	0.917
	0.917
	0.917
	0.88

	
	10
	0.717
	1.000
	0.600
	0.650
	0.650
	0.875
	0.75

	Position Average 
	0.885
	0.872
	0.728
	0.816
	0.730
	0.915
	 

	Note. Agreement level below the acceptable value .70 are italicized. FOC = flight operations coordinator, FOD1 = flight operations data 1 – scheduling, FOD2 = flight operations data 2 – planning; CX = crew scheduling; WX = weather and forecasting; MX = maintenance position.



	[bookmark: _Toc473634373]Table 4
Within-Team Rater Agreement (rwg) for CATME-B Item 2:  Contributions to Teammate Interaction


	
	
	Position
	

	 
	
	FOC
	FOD1
	FOD2
	CX
	WX
	MX
	 

	
	Team
	
	
	
	
	
	
	Team Average

	
	1
	0.850
	0.717
	0.650
	1.000
	0.800
	0.833
	0.808

	
	2
	1.000
	0.850
	0.900
	0.667
	0.850
	0.900
	0.861

	
	3
	1.000
	1.000
	0.833
	0.750
	0.500
	0.833
	0.819

	
	4
	1.000
	0.857
	0.866
	0.917
	0.714
	0.938
	0.882

	
	5
	1.000
	0.900
	1.000
	0.875
	0.150
	0.900
	0.804

	
	6
	0.900
	0.900
	0.650
	0.667
	0.400
	0.875
	0.732

	
	7
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000

	
	8
	0.000
	0.666
	0.000
	0.833
	0.542
	0.600
	0.440

	
	9
	0.000
	0.917
	0.917
	0.917
	0.917
	0.917
	0.764

	
	10
	0.875
	0.900
	0.000
	0.150
	0.650
	0.541
	0.519

	Position Average
	0.750
	0.867
	0.757
	0.847
	0.652
	0.866
	

	Note. Agreement level below the acceptable value .70 are italicized. FOC = flight operations coordinator, FOD1 = flight operations data 1 – scheduling, FOD2 = flight operations data 2 – planning; CX = crew scheduling; WX = weather and forecasting; MX = maintenance position.




	Table 5
Within-Team Rater Agreement (rwg) for CATME-B Item 3:  Possession of Knowledge, Skills, and Abilities


	
	
	Position
	

	 
	
	FOC
	FOD1
	FOD2
	CX
	WX
	MX
	 

	
	Team
	 
	 
	 
	 
	 
	 
	Team Average

	
	1
	0.850
	0.867
	0.850
	0.900
	0.867
	0.833
	0.86

	
	2
	1.000
	0.900
	1.000
	0.650
	0.850
	1.000
	0.90

	
	3
	1.000
	0.000
	1.000
	1.000
	0.333
	0.833
	0.69

	
	4
	0.928
	0.857
	0.857
	0.866
	0.867
	0.857
	0.87

	
	5
	1.000
	0.900
	1.000
	0.875
	0.500
	1.000
	0.88

	
	6
	1.000
	0.900
	0.600
	0.867
	0.616
	1.000
	0.83

	
	7
	0.900
	0.875
	0.850
	0.900
	0.875
	0.875
	0.88

	
	8
	0.000
	0.500
	0.875
	0.667
	0.542
	0.600
	0.53

	
	9
	0.900
	0.917
	0.917
	0.867
	0.917
	0.917
	0.91

	
	10
	1.000
	1.000
	0.875
	0.833
	0.600
	1.000
	0.88

	Position Average
	0.842
	0.746
	0.883
	0.843
	0.707
	0.879
	

	Note. Agreement level below the acceptable value .70 are italicized. FOC = flight operations coordinator, FOD1 = flight operations data 1 – scheduling, FOD2 = flight operations data 2 – planning; CX = crew scheduling; WX = weather and forecasting; MX = maintenance position.
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Figure 1. Student roles in the Flight Operations Center – Unified Simulation lab. Each student role is represented by a triangle (). In the immediate lab, seven key positions are situated in close proximity to simulate a regional flight dispatch center. These positions interact face-to-face and electronically to share information and complete the team’s work. Outside the nuclear team, several positions make smaller contributions to the team’s work and facilitate creating a more realistic lab experience, including pilots operating a flight simulator and a duty pilot inside the ramp tower. 

[image: ]
Figure 2. Model of self-leadership as proposed by Houghton, J. D., Dawley, D., & DiLiello, T. C. (2012). The abbreviated self-leadership questionnaire (ASLQ): A more concise measure of self-leadership. International Journal of Leadership Studies, 7(2), 216-232. The model was created in IBM SPSS Amos version 23.0.0 and estimated using Maximum Likelihood. Standardized estimates are depicted, 2 (27, N = 85) = 48.82, p = .006, CFI = .88; TLI = .83; and RMSEA = .10. BAV = Behavior awareness and volition; TM = Task motivation; CC = Constructive cognition.
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Appendix B:  Informed Consent Form

Principal Investigator:  Ryan Bearden
Study Title: Toward an Understanding of the Relationships Among Leadership Processes and Team-Level Phenomena  
Institution: Middle Tennessee State University

Name of participant: ___________________________________________________ Age: ___________

The following information is provided to inform you about the research project and your participation in it.  Please read this form carefully and feel free to ask any questions you may have about this study and the information given below.  You will be given an opportunity to ask questions, and your questions will be answered.  Also, you will be given a copy of this consent form.  

Your participation in this research study is voluntary.  You are also free to withdraw from this study at any time.  In the event new information becomes available that may affect the risks or benefits associated with this research study or your willingness to participate in it, you will be notified so that you can make an informed decision whether or not to continue your participation in this study.    

For additional information about giving consent or your rights as a participant in this study, please feel free to contact the MTSU Office of Compliance at (615) 494-8918.

1. Purpose of the study: 
You are being asked to participate in a research study because the Principal Investigator is interested in your perceptions, work habits, actions, and experiences pertaining to your overall experience while working in the Flight Operations Center. Specifically, the Principal Investigator is interested in examining the relationships among leadership processes, various team perceptions, and team performance.

2. Description of procedures to be followed and approximate duration of the study:
You will be provided a link to a survey via email. The survey takes approximately 30 minutes to complete. This survey has several sections which will ask you to respond to questions based on how frequently you or someone else engaged in a particular behavior: either (1) rarely, (2) occasionally, (3) sometimes, (4) frequently, or (5) usually.

3. Expected costs:
n/a

4. Description of the discomforts, inconveniences, and/or risks that can be reasonably expected as a result of participation in this study:
There are no foreseeable risks, discomforts, or inconveniences associated with participation in this study. 
  
5. Compensation in case of study-related injury:
MTSU will not provide compensation in the case of study related injury.

6. Anticipated benefits from this study: 
a) The potential benefits from this study include a better understanding of leadership in aviation psychology. 
b) The potential benefits to you from this study are a better understanding of yourself and leadership in general. 
	
7. Alternative treatments available:
n/a		 

8. Compensation for participation:
You will not receive any compensation for participation in this study.

9. Circumstances under which the Principal Investigator may withdraw you from study participation:
None, but you may stop at any time.

10. What happens if you choose to withdraw from study participation:
Information provided will be immediately purged. Additionally, withdrawal from the study will not affect any class grade (past or present) or your standing for future classes in anyway.

11. Contact Information. If you should have any questions about this research study or possible injury, please feel free to contact Ryan Bearden at (615) 653-2167 or my Faculty Advisor, Michael Hein at (615) 898-2127.

12. Confidentiality. All efforts, within reason, will be made to keep the personal information in your research record private but total privacy cannot be promised.  Your information may be shared with MTSU or the government, such as the Middle Tennessee State University Institutional Review Board, Federal Government Office for Human Research Protections, if you or someone else is in danger or if we are required to do so by law.

13. STATEMENT BY PERSON AGREEING TO PARTICIPATE IN THIS STUDY
[bookmark: Check1]	I have read this informed consent document and the material contained in it has been explained to me verbally.  I understand each part of the document, all my questions have been answered, and I freely and voluntarily choose to participate in this study.   

[bookmark: _Toc463369338]Appendix C:  Abbreviated Self-Leadership Questionnaire (ASLQ)
The following questions ask you about your habits and thoughts during the FOCUS Lab simulation exercises. Please respond to each question using the scale below. Please answer openly and honestly. There are no right or wrong answers. 
DIRECTIONS: 
I. READ each item carefully. 
II. THINK about how frequently YOU engage in the behavior described by the item.
III. DECIDE whether YOU (1) rarely, (2) occasionally, (3) sometimes, (4) frequently, or (5) usually engage in the described behavior.
IV. SELECT one of the five numbers… 

	1
	2
	3
	4
	5

	Rarely, in less than 10% of instances.
	Occasionally, in about 30% of instances.
	Sometimes, in about 50% of instances
	Frequently, in about 70% of instances.
	Usually, in about 90% of instances.


 
Behavior Awareness and Volition
1. I establish specific goals for my own performance (self-goal setting). 
2. I make a point to keep track of how well I’m doing at work (self-observation).
3. I work toward specific goals I have set for myself (self-goal setting).

Task Motivation 
4. When I have successfully completed a task, I often reward myself with something I like (self-reward).
5. I visualize myself successfully performing a task before I do it (visualizing successful performance).
6. Sometimes I picture in my mind a successful performance before I actually do a task (visualizing successful performance).

Constructive Cognition
7. I try to mentally evaluate the accuracy of my own beliefs about situations I am having problems with (evaluating beliefs and assumptions). 
8. Sometimes I talk to myself (out loud or in my head) to work through difficult situations (self-talk).
9. I think about my own beliefs and assumptions whenever I encounter a difficult situation (evaluating beliefs and assumptions).




Appendix D:  Behaviorally-Anchored Comprehensive Assessment of Team Member Effectiveness 

1. Rate each team member on his or her contributions to THE TEAM'S WORK.
Below are three statements describing excellent, three describing average, and three describing below average work. Rate each position by selecting one of the circles in the ROW corresponding to the level of performance of the person in that position. For the position you held, keep the line blank.

	BELOW AVERAGE

-Does not do a fair share of the team's work. Delivers sloppy or incomplete work.

-Misses deadlines. Is late, unprepared, or absent for team meetings.

-Does not assist teammates. Quits if the work becomes difficult.
	Demonstrates behaviors described immediately left and right.
	AVERAGE

-Completes a fair share of the team's work with acceptable quality.

-Keeps commitments and completes assignments on time.

-Helps teammates who are having difficulty when it is easy or important.
	Demonstrates behaviors described immediately left and right.
	EXCELLENT

-Does more or higher-quality work than expected

-Makes important contributions that improve the team's work.

-Helps teammates who are having difficulty completing their work.





2. Rate each team member on his or her contributions to TEAMMATE INTERACTION.

Below are four statements describing excellent, four describing average, and four describing below average teammate interaction. Rate each position by selecting one of the circles in the ROW corresponding to the level of performance of the person in that position. For the position you held, keep the line blank.

	BELOW AVERAGE

-Interrupts, ignores, bosses, or makes fun of teammates.

-Takes actions that affect teammates without their input. Does not share information

-Complains, makes excuses, or does not interact with teammates.

-Is defensive. Will not accept help or advice from teammates.

	Demonstrates behaviors described immediately left and right.
	AVERAGE

-Listens to teammates and respects their contributions.

-Communicates clearly. Shares information with teammates.

-Participates fully in team activities.

-Respects and responds to feedback from teammates.

	Demonstrates behaviors described immediately left and right.
	EXCELLENT

-Asks for and shows an interest in teammates' ideas and contributions.

-Makes sure teammates stay informed and understand each other.

-Provides encouragement or enthusiasm to the team.

-Asks teammates for feedback and uses their suggestions to improve.





3. Rate each team member on his or her POSSESSION OF RELATED KNOWLEDGE, SKILLS, AND ABILITIES.

Below are three statements describing excellent, three describing average, and three describing below average possession of related knowledge, skills, and abilities. Rate each position by selecting one of the circles in the ROW corresponding to the level of performance of the person in that position. For the position you held, keep the line blank.

	BELOW AVERAGE

-Missing basic qualifications needed to be a member of the team.

-Unable or unwilling to develop knowledge or skills to contribute to the team.

-Unable to perform any of the duties of other team members.
	Demonstrates behaviors described immediately left and right.
	AVERAGE

-Demonstrates sufficient knowledge, skills, and abilities to contribute to the team's work.

-Acquires knowledge or skills as needed to meet requirements.

-Able to perform some of the tasks normally done by other team members.

	Demonstrates behaviors described immediately left and right.
	EXCELLENT

-Demonstrates the knowledge, skills, and abilities to do excellent work.

-Acquires new knowledge or skills to improve the team's performance.

-Able to perform the role of any team member if necessary.
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IRBN001 - EXPEDITED PROTOCOL APPROVAL NOTICE

Friday, April 08, 2016

Investigator(s): Christopher Bearden & Michael Hein

Investigator(s') Email(s): crb3g@mtmail.mtsu.edu

Department: Psychology

Study Title: "Toward an Understanding of the Relationships Among Leadership
Processes and Team-Level Phenomena”

Protocol ID: 162235

Dear Investigator(s),

The above identified research proposal has been reviewed by the MTSU Institutional Review
Board (IRB) through the EXPEDITED mechanism under 45 CFR 46.110 and 21 CFR 56.110
within the category (7) Research on individual or group characteristics or behavior A summary of
the IRB action and other particulars in regard to this protocol application is tabulated as shown
below:

1RB Action APPROVED for one year from the date of this notification

Date of expiration

Participant Size 240

Participant Pool AERO 4040 Students

Exceptions Click here to enter text.

Restrictions ONLY Students in AERO 4040

Comments Click here to enter text.

Amendments Date Post-approval Amendments
Click here to enter text.

This protocol can be continued for up to THREE years (4/8/2019) by obtaining a continuation
approval prior to 4/8/2017. Refer to the following schedule to plan your annual project reports
‘and be aware that you may not receive a separate reminder to complete your continuing reviews.
Failure in obtaining an approval for continuation will automatically result in cancellation of this
protocol. Moreover, the completion of this study MUST be notified to the Office of Compliance by
filing a final report in order to close-out the protocol.

Continuing Review Schedule:

Reporting Period Requisition Deadline IRB Comments
First year report Click here to enter a date. | Click here to enter text.
Second year report | Click here to enter adate. | Click here to enter text.
Final report Click here to enter a date. | Click here to enter text.

IRBN001 Version 1.3 Revision Date 03.06.2016
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The investigator(s) indicated in this notification should read and abide by all of the post-approval
conditions imposed with this approval. Refer to the post-approval guidelines posted in the MTSU
IRB’s website. Any unanticipated harms to participants or adverse events must be reported to
the Office of Compliance at (615) 494-8918 within 48 hours of the incident. Amendments to this
protocol must be approved by the IRB. Inclusion of new researchers must also be approved by
the Office of Compliance before they begin to work on the project.

Al of the research-related records, which include signed consent forms, investigator information
and other documents related to the study, must be retained by the Pl or the faculty advisor (if the
Pl is a student) at the secure location mentioned in the protocol application. The data storage
must be maintained for at least three (3) years after study completion. Subsequently, the
researcher may destroy the data in a manner that maintains confidentiality and anonymity. IRB
reserves the right to modify, change or cancel the terms of this letter without prior notice. Be
advised that IRB also reserves the right to inspect or audit your records if needed.

Sincerely,

Institutional Review Board

Middle Tennessee State University

Quick Links:
Click here for a detailed list of the post-approval responsibilities.
More information on expedited procedures can be found here.
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