This article was downloaded by: [Bangor University]
On: 15 April 2015, At: 06:50
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Journal of Applied Sport Psychology
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/uasp20

Measurement of Transformational
Leadership and its Relationship with
Team Cohesion and Performance Level
a

b

a

Nichola Callow , Matthew J. Smith , Lew Hardy , Calum A.
a

Arthur & James Hardy

a

a

Institute for the Psychology of Elite Performance, Bangor
University , UK
b

University of Chichester , UK
Published online: 27 Oct 2009.

To cite this article: Nichola Callow , Matthew J. Smith , Lew Hardy , Calum A. Arthur & James
Hardy (2009) Measurement of Transformational Leadership and its Relationship with Team
Cohesion and Performance Level, Journal of Applied Sport Psychology, 21:4, 395-412, DOI:
10.1080/10413200903204754
To link to this article: http://dx.doi.org/10.1080/10413200903204754

PLEASE SCROLL DOWN FOR ARTICLE
Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with, in relation to or arising
out of the use of the Content.
This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &
Conditions of access and use can be found at http://www.tandfonline.com/page/termsand-conditions

JOURNAL OF APPLIED SPORT PSYCHOLOGY, 21: 395–412, 2009
C Association for Applied Sport Psychology
Copyright 
ISSN: 1041-3200 print / 1533-1571 online
DOI: 10.1080/10413200903204754

Measurement of Transformational Leadership and its
Relationship with Team Cohesion and Performance Level
NICHOLA CALLOW
Institute for the Psychology of Elite Performance, Bangor University, UK

Downloaded by [Bangor University] at 06:50 15 April 2015

MATTHEW J. SMITH
University of Chichester, UK

LEW HARDY, CALUM A. ARTHUR, AND JAMES HARDY
Institute for the Psychology of Elite Performance, Bangor University, UK
The present study explored the construct validity of a Differentiated Transformational Leadership Inventory and its relationship with team cohesion and performance level. Three hundred
and nine club standard ultimate Frisbee players in the United Kingdom (mean age = 24.30
years, SD = 3.90) completed an adapted version of Hardy, Arthur, Jones, Shariff, Munnoch,
Isaacs, and Allsopp et al.’s (in press) Differentiated Transformational Leadership Inventory and
the Group Environment Questionnaire (Carron, Widmeyer, & Brawley, 1985). Confirmatory
factor analysis revealed evidence for the factorial and discriminant validity of the leadership
inventory. Furthermore, results demonstrated that the leadership behaviors of fostering acceptance of group goals and promoting team work, high performance expectations, and individual
consideration significantly predicted task cohesion; and fostering acceptance of group goals
and promoting teamwork significantly predicted social cohesion. Performance level moderated these relationships. These results are discussed with reference to the conceptualization
and measurement of transformational leadership, and how coaches’ leadership behaviors may
influence cohesion depending on the level of athletes’ performance.

Coaches’ leadership behaviors play an important role in successful sporting performance
(e.g., Gould, Greenleaf, Chung, & Guinan, 2002). Nevertheless, within the sport context, the
conceptual and theoretical examination of these leadership behaviors is somewhat limited,
especially in relation to transactional and transformational leadership theory (Rowold, 2006).
This lack of research is surprising given the predominance of this theory in other contexts such
as the military and business (e.g., Bass, Avolio, Jung, & Berson, 2003; Burns 1978; Rafferty
& Griffin, 2004).

Received 8 August 2008; accepted 2 January 2009.
Address correspondence to Nichola Callow, Institute for the Psychology of Elite Performance, School
of Sport, Health and Exercise Sciences, Bangor University, George Building, Holyhead Road, Bangor,
Gwynedd, United Kingdom LL57 2PZ. E-mail: n.callow@bangor.ac.uk
395

Downloaded by [Bangor University] at 06:50 15 April 2015

396

N. CALLOW ET AL.

Burns’ (1978) theory states that transactional leadership involves exchange processes between leaders and followers, with followers receiving direct rewards (and punishments) for
their work. In contrast, transformational leadership involves the building of relationships with
followers based on personal, emotional, and inspirational exchanges, with the goal of developing followers to their fullest potential. Transformational leadership behaviors result in
higher levels of individual, group, and organizational performance beyond that accounted for
by transactional behaviors (Bass et al., 2003).
More recently, Burns’ (1978) theory has been further developed into a full range leadership
theory (FRLT; Avolio & Yammarino, 2002). The FRLT defines five transformational factors,
three transactional leadership factors, and one non-leadership factor and is measured by the
Multifactor Leadership Questionnaire (MLQ-5X; Bass & Avolio, 2000). Researchers using the
MLQ-5X have found transformational leadership to positively influence individual and group
outcomes in business (e.g., Purvanova, Bono, & Dzieweczynski, 2006), the military (e.g.,
Dvir, Eden, Avolio, Bass, & Shamir, 2002), and education (Barnett & McCormick, 2004).
Furthermore, in sport, Zacharatos, Barling, and Kelloway (2000) found peers and coaches
perceived leaders who used transformational behaviors as effective, satisfying, and effortevoking; Charbonneau, Barling, and Kelloway (2001) demonstrated that intrinsic motivation
mediated the transformational leadership/performance relationship in university athletes; and
Rowold (2006) found transformational leadership behaviors to predict performers’ perceptions
of the effectiveness of their coaches’ behaviors, satisfaction with their coach, and extra effort
over and above transactional leadership.
Although the MLQ5-X is the most popular tool for measuring transformational leadership
(Avolio & Yammarino, 2002), it is not without its critics. Empirically, there have been problems
with its factorial (see Rafferty & Griffin, 2004 for a review) and discriminant validity (e.g.,
Careless, 1998). Indeed, although Rowold (2006) contended his results support the nine-factor
structure of the MLQ-5X in sport, when the fit statistics are examined in relation to the
contemporary criteria for fit statistics (e.g., Hu & Bentler, 1999), the adequacy of fit and
support for the nine-factor structure is brought into question. These types of issues have led
some researchers to use global measures of transformational and transactional leadership (e.g.,
Jung, Chow, & Wu, 2003), and some a reduced set of factors (e.g., Beauchamp, Welch, &
Hulley, 2007). Whereas other authors, such as Podsakoff, MacKenzie, Moorman, and Fetter
(1990) and Hardy et al., (in press) have developed their own more differentiated models and
measures of transformational leadership.
Based on items from Podsakoff et al.’s (1990) Transformational Leadership Inventory
(TLI) and items from the MLQ5-X, Hardy et al. (in press) developed a Differentiated Transformational Leadership Inventory (DTLI) for the military setting. This inventory includes
six transformational behaviors: individual consideration, where leaders show their respect for
followers and concern for their personal feelings and needs; inspirational motivation, where
leaders develop, articulate, and inspire others with their vision for the future; intellectual stimulation, where leaders challenge followers to re-examine their assumptions about their work,
and re-think how it can be performed; fostering acceptance of group goals, where leaders promote cooperation among followers and get them to work together towards a common goal; high
performance expectations, where leaders express expectations for excellence, quality, and/or
high performance on the part of followers; appropriate role modelling, where leaders set examples for followers to emulate that are consistent with values that the leaders espouse; and
a transactional behavior, contingent reward, where leaders provide positive reinforcement in
return for appropriate follower behavior and performance. In line with Hu and Bentler’s (1999)
statistical criteria, confirmatory factor analysis (CFA) of the inventory generated supportive
evidence for its factorial validity. Furthermore, all leadership behaviors, with the exception of
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high expectations and intellectual stimulation, significantly discriminated between pass and
failure of military recruit training, thus evidence for the discriminant validity of the inventory
was demonstrated.
In addition to developing the inventory, Hardy et al. (in press) also explored the effect of a
transformational leadership intervention on self-report recruit outcomes. Results revealed that
the leadership behaviors of individual consideration, fostering acceptance of group goals and
teamwork, and contingent reward were significantly higher for the intervention as opposed
to the control group, as were the psychological outcomes of self-confidence, resilience, and
satisfaction with training. The differential results for the leadership behaviors support the
predictive validity of the inventory, and highlight the importance of using a differentiated
rather than global model of leadership. Specifically, adopting the differentiated model allowed
for specific leadership behaviors to be targeted (cf. Antonakis, Avolio, & Sivasubramaniam,
2003), and differential effects to be revealed (Podsakoff et al., 1990). These differential effects
would not have been revealed if a global model had been used. Given the positive results and
potential of the inventory to inform interventions for leadership development and successful
performance, the first purpose of the present study was to examine the factorial and discriminant
validity of an adapted version of the inventory in a sport setting.
Research on transformational leadership has identified variables that have mediated the
relationship between transformational leadership behaviors and follower behaviors. These
variables include trust in the leaders (Barling, Weber, & Kelloway, 1996), intrinsic motivation
(Charbonneau et al., 2001), and team cohesion (Bass et al., 2003). Although transformational
leadership is theorized to have its most important effects on team processes and outcomes (e.g.,
Dvir et al., 2002), little research has been conducted in this area. Indeed, in sport, although
coach leadership has been shown to predict task and social cohesion (Jowett & Chaundy, 2004),
research investigating transformational leadership has yet to take group dynamic variables such
as cohesion into account. Consequently, the second purpose of the present study was to examine
the relationship between transformational leadership and cohesion.
With reference to cohesion, Hardy, Shariff, Munnoch, and Allsopp (2004) found fostering
acceptance of group goals to be the only leadership behavior to predict task and social cohesion
in a military context. Interestingly, Brawley, Carron, and Widmeyer (1993) found that athlete
participation in team goal setting led to high task and social cohesion. Perhaps the process of
being involved in the setting of team goals facilitates acceptance of those goals. Based on these
results, and the notion that cohesion would develop in performers who were encouraged by
leaders to work towards common goals, it was hypothesized that in the present study fostering
acceptance of group goals and promoting team work would have a positive relationship with
both task and social cohesion. Related to encouragement by leaders, research has explored the
possible transference of expectations from leader to follower through the Galatea effect (Eden
& Ravid, 1982). With this effect, follower expectations and subsequently performance can be
raised as an unintentional consequence of the Pygmalion effect (i.e., through subconscious
high expectations of the followers by the leader) or as a result of deliberate high expectancy
communicated by a leader to the followers (see White & Locke, 2000 for review). Indeed,
within the sport literature coach expectations predicted their team’s performance (Chase,
Lirgg, & Feltz, 1997). Thus, given that leaders who exhibit high performance expectations
would perhaps also communicate high expectations related to task aspects of cohesion, it was
hypothesized that high performance expectations would have a positive relationship with task
cohesion.
A further hypothesis can be drawn from previous research that has used the Leadership
Scale for Sports (LSS; Chelladurai & Saleh, 1978). This research has indicated that coaches
perceived to be high in social support develop teams with greater levels of task cohesion
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(Gardner, Shields, Bredemeier, & Bostrom, 1996). The social support construct of the LSS
can be conceptually linked with the individual consideration dimension from Bass and Avolio’s (2000) MLQ-5X, because both refer to a leader’s concern for followers’ feelings and
needs. Moreover, Yukelson (1997) proposed that leaders who are aware of and accommodate
individual differences within a team are able to blend the talents of individuals into a smooth,
cohesive, working unit. In view of this reasoning, and the results from the research using the
LSS, it was hypothesized that individual consideration would have a positive relationship with
task cohesion.
Linked to smooth working units, although team conflict has been shown to have a negative
effect on cohesion and performance (Carron, Colman, Wheeler, & Stevens, 2002), research
indicates that constructive conflict and constructive conflict management are associated with
higher cohesion and performance (Sullivan & Feltz, 2001). Given that conflict management
relates to individual problem-solving, and the leadership behavior of intellectual stimulation
challenges performers to re-examine their assumptions about their performance and create
solutions to problems, this leadership behavior could be used to encourage constructive conflict management. Consequently, it was hypothesized that intellectual stimulation will have a
positive relationship with both task and social cohesion.
Within transformational leadership research, the influence of contextual and situational
variables on the relationship between leadership and various outcomes has been highlighted
as important (Antonakis et al., 2003). Indeed, Hardy and Arthur (2006) found that leadership
behaviors were differentially important across recruits from three divisional companies of
the British Infantry who had the same operational goals in war, but different non-operational
duties. Specifically, provision of inspirational motivation was important for parachute recruits
and to a lesser extent for line recruits, but did not appear to be important for guard recruits.
Conversely, providing an appropriate role model appeared important for guard recruits, but
rather less so for parachute or line recruits. This contextual and situational influence is also
evident in the sport setting. For example, using the LSS, research has shown experienced elite
athletes prefer autocratic behavior from their coach (Chelladurai & Carron, 1983). Further,
with time and experience athletes come to expect their coach to make the majority of the
decisions (Carron & Hausenblas, 1998) and have a preference for social support (Chelladurai
& Carron, 1983). Thus, it is clear that the performance level of the performer may moderate
the relationship between leader behaviors and cohesion. Consequently, the final purpose of the
present study was to explore the relationship between transformational leadership behaviors
and cohesion at two levels of performance.
In summary, the present study had three purposes: (a) to examine the factorial and discriminant validity of an adapted version of Hardy et al.’s DTLI in a sport setting; (b) to examine
the relationship between leadership behaviors and cohesion; and (c) to explore the relationship
between transformational leadership behaviors and cohesion at two performance levels.
METHOD
Participants
A sample of 309 ultimate Frisbee players (male n = 204, female n = 105) with a mean age
of 24.30 (SD = 3.90) years gave informed consent to participate in the study. Ultimate Frisbee
was sampled because it is an interactive team sport (Carron & Chelladurai, 1981) with which
the present authors had data collection opportunities. Participants were recruited only from
teams who were competing in UK national tour events or university national finals. Further,
within the context of UK ultimate Frisbee, the captain is normally the leader/coach of the
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team. For teams to be recruited, captains had to achieve a number of criteria that distinguished
them as the true leaders of the teams (i.e., having specific responsibilities for leading training,
strategy, team selection, and coaching). Participants had played ultimate Frisbee for an average
of 1.10 (SD = 1.30) years under their current captains.
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Explanation of the Game of and Organizational Structure of Ultimate Frisbee in the UK
Ultimate Frisbee is played with a disc (approximately 27 cm in diameter and 175 g) and
7 players on each team. The outdoor pitch measures 64 m by 37 m and with an 18 m deep
‘endzone’ at each end of the pitch. Players cannot run when in possession of the disc, instead
the disc is moved up field by throwing it from player to player. A point is scored by a player
catching the disc in the endzone that they are attacking. Squad sizes are not fixed, with
unlimited substitutions and players able to interchange in the break in play after a point is
scored. The game is unique in that it is self-refereeing, with players having to make and agree
on decisions regarding rule infringements (e.g., contact fouls) between themselves. In the UK,
there are open competitions for male, female, and mixed gender teams, with teams based
mainly on geographical location. The outdoor season is based around the “tour”, a series of
three qualifying events, and then a national final, to which the top 32 teams in the country are
invited to compete. The most successful teams on the tour are invited to represent the UK in
European and World club competitions.
Measures
As part of a larger data collection, participants completed a total of three measures. For the
purposes of the present study, the following two measures were relevant.
Transformational Leadership
To determine perceptions of transformational leadership behaviors an adapted version of
Hardy et al.’s (in press) DTLI was administered. The DTLI has 26-items, with items from
the MLQ-5X (Bass & Avolio, 2000) and TLI (Podsakoff et al., 1990) measuring individual
consideration (MLQ-5X), inspirational motivation (MLQ-5X), intellectual stimulation (TLI),
fostering acceptance of group goals (TLI), high performance expectations (TLI), appropriate
role-modelling (TLI), and contingent reward (TLI) in a military context. Hardy and colleagues’
research supports the factorial, discriminant, and predictive validity of the inventory. In the
present study the stem “my section corporal” was changed to “my team leader/captain”.
Further, the fostering acceptance of group goals and teamwork title was changed to fostering
acceptance of group goals and promoting teamwork, because the latter title reflects the nature
of the items more accurately. Also, 4 items not related to sport were deleted (e.g., believes
each individual is crucial to the success of the section) and 9 items added (e.g., praises athletes
when they show improvement). Consequently, a 31-item inventory specific to sport, measured
on a 5-point Likert scale anchored by 1 (not at all) to 5 (all of the time) was developed. See
Table 1 for all 31 items.
Cohesion
The Group Environment Questionnaire (GEQ; Carron et al., 1985) was used to assess the
players’ perceptions of team cohesion. The GEQ contains 18 items that measure the following
four dimensions of task and social cohesion: attraction to group-task (e.g., “I do not like the
style of play on this team”), group integration-task (e.g., “We all take responsibility for any
loss or poor performance by our team”), attraction to group-social (e.g., “Some of my best
friends are on this team”), and group integration-social (e.g., “Our team would like to spend
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Table 1
Completely Standardized Factor Loadings and Fit Statistics for Single Factor Models
Prior to Item Deletion
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Item
Individual Consideration (IC)
1 Recognizes that different athletes have different needs
2a Treats each team member as an individual
3a Considers that I have different strengths and abilities
from others
4a Helps team members to develop their strengths
Inspirational Motivation (IM)
1 Talks in a way that makes me believe I can succeed
2b Talks optimistically. . .
3b Talks enthusiastically. . .
4b Expresses confidence. . .
Intellectual Stimulation (IS)
1 Gets me to re-think the way I do things
2 Challenges me to think about problems in new ways
3 Shows performers how to look at difficulties from a
new angle
4 Tries to help us work out how to solve problems
Fostering Acceptance of Group Goals and Promoting
Team Work (AGG)
1 Encourages athletes to be team players
2 Gets the team to work together for the same goal
3 Develops a strong team attitude and spirit among
athletes
High Performance Expectations (HPE) c
1 Insists on only the best performance
2 Will not settle for second best
3 Expects us to achieve high standards
4 Expects a lot from us
5 Always expects us to do our best
Appropriate Role Model (ARM) c
1 Leads from the front whenever he/she can
2 Is a good role model for me to follow
3 Leads by example
4 Always sets a good example
5 Leads by “doing” rather than simply “telling”
Contingent Reward (CR) c
1 Praises athletes when they show improvement
2 Personally praises me when I do outstanding work
3 Always recognizes our achievements
4 Gives me positive feedback when I perform well
5 Gives us praise when we do good work
6 Gives me special recognition when I do very good
work

Factor S-Bχ 2
Loading
(df)
RMSEA SRMR NNFI CFI

.67
.55
.62

2.45
(2)

.03

.02

1.00

1.00

4.85
(2)

.07

.03

.98

.99

.72
(2)

.00

.01

1.00

1.00

5.17

.07

.06

.98

.99

17.72
(5)

.09

.04

.98

.99

27.44
(5)

.12

.05

.94

.97

47.76
(9)

.12

.05

.96

.98

59
.64
.69
.76
.55
.71
.83
.78
.59

.65
.79
.61

.69(d)
.75
.86
.85
.69
.66
.65
.93
.65(d)
.64
.66
.87(d)
.64
.92(d)
.75
.82

(2)

a. These three items have been modified from original MLQ-5X items.
b. These three items are word indicators only, of complete MLQ-5X items. All six items were reproduced by
special permission of the Publisher, MIND GARDEN, Inc., www.mindgarden.com, from the “Multifactor Leadership
Questionnaire for Research” by Bernard M. Bass and Bruce J. Avolio. Copyright 1995, 2000 by Bernard M. Bass and
Bruce J. Avolio. All rights reserved. Further reproduction is prohibited without the publisher’s written consent.
c. Reveals inadequate fit using Hu and Bentler’s (1999) cut off point recommendations
d. Items deleted after first single factor confirmatory factor analyses (CFAs).
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time together in the off season”). Each item is measured on a 9-point scale anchored by 1
(strongly disagree) to 9 (strongly agree). For the purpose of the present study, the two task
dimensions and the two social dimensions were summed to provide a task-cohesion and a
social-cohesion scale (Carron et al., 1985).
Although questions have been raised about the internal consistency of the GEQ scales (e.g.,
Eys, Carron, Bray, & Brawley, 2007); studies have supported the validity of the GEQ across
a variety of groups and situations (see Carron, Brawley, & Widmeyer, 1998 for a review).
Importantly, in the present study the internal consistency of the task and social cohesion scales
were α = .83 and α = .82 respectively, that is above the .70 criteria for acceptable internal
consistency (Nunnally & Bernstein, 1994).
Performance Level
Participants were divided into two performance groups. The “high performance” group were
participants from teams who had qualified for the European Ultimate Club Championships
(n = 118) and the “low performance” group were participants who had not qualified for the
European Ultimate Club Championships (n = 191).
Procedure
Following school research ethics board approval, 48 team captains were approached (at
random) during three ultimate Frisbee events (tour 1, student outdoor finals, and tour 2) to
gain permission for their teams to participate in the study. It was established verbally that the
captains were the true leaders of the sides (i.e., they led training, devised tactics and strategies,
and were the main communicators to the teams). In return for their participation, captains were
offered feedback from the results of the inventories. More specifically, if requested, captains
were provided with information concerning their own leadership behaviors, and information on
how these scores compared to captains of other teams. Confidentiality of individual responses
and team identification was maintained in all cases.
All captains gave permission for his/her team to participate in the study, at this point the
nature of the study was then explained to the players during a break in their competition
schedule. Players who volunteered signed an informed consent form and provided their postal
or e-mail address. After the competition weekend, inventories were sent out individually
to participants by e-mail or by post, with a request to return them to the researcher on
completion as soon as possible. A total of 454 ultimate Frisbee players (282 men, 172 women)
were approached to participate in the study. Out of the 441 participants who requested their
questionnaire be sent by e-mail, 301 were returned (68%). Whereas, out of the 13 participants
who requested their questionnaire be sent by post, 8 were returned (62%). Thus, a total of 309
questionnaires (68% response rate) were returned to the researcher.
Data Analysis
Descriptive analyses were conducted on demographic variables (e.g., years with the leader)
and for all of the scales measured in the study. The factorial validity of the DTLI was examined via analysis of covariance structures using LISREL 8.12 (Joreskog & Sorbom, 2003)
with maximum likelihood estimation. A sequential approach to model testing, advocated by
Biddle, Markland, Gilbourne, Chatzisarantis, and Sparkes (2001) was utilized. This approach
first tested separate single factor models for each scale to assess the convergent validity of the
items making up that scale. The procedure examined a number of “fit indices” to ascertain
the structural integrity of each scale (see below for further detail on the fit indices). If a scale
was judged as unacceptable, items were considered for removal based on two criteria. First, if
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items displayed low factor loadings and/or highly positive or negative standardized residuals.
Low factor loadings demonstrate items that are poor indicators of their underlying factor, and
problem residuals can mean that the model is either under or over parameterized. Second, when
problem items were identified, they were then scrutinized to see if there was an appropriate
theoretical rationale for their removal. For example, the high performance expectation (HPE)
item “. . .insists on only the best performance” (HPE1) had a large positive standardized residual with HPE2 “. . .will not settle for second best.” Scrutiny of the items lead to the conclusion
that implicit within the HPE1 is a demand for the best performance. Theoretically, this demand
is contrary to the underlying premise of transformational leadership, which is based on the
building of relationships through personal, emotional, and inspirational exchanges. Indeed,
within this theoretical context, exchanges should occur in terms of expectations, beliefs, and
hopes rather than demands. Consequently, taking the statistical results and theoretical rationale
together, HPE1 was deleted. Once problem items had been removed, the goodness of fit of each
pair of scales was then examined. In addition to examining factor loadings and standardized
residuals, modification indices were explored to identify problem items. Finally, using the
same criteria, the whole model was tested.
To assess model fit for both the single factor analyses and the whole model, the following fit
indices were employed; the Satorra-Bentler chi-square statistic (Satorra & Bentler, 1994), the
root mean square error of the approximation (RMSEA; Steiger & Lind, 1980), the comparative
fit index (CFI; Bentler, 1990), the non-normed fit index (NNFI; Tucker & Lewis, 1973), and
the standardized root mean square residual (SRMR; Bentler, 1995). The Satorra-Bentler
chi-square was used to correct for non-normality where the data showed departure from
multivariate normality (indicated by large Mardia coefficients).
The criteria set for a good model fit included a non-significant Satorra-Bentler chi-square
(p > .05). Nevertheless, it has been recommended that the chi-square be used subjectively
as an index of fit rather than a test statistic, with large chi-square values relative to degrees
of freedom indicating a poor fit, and small values indicating a good fit (Jöreskog & Sorbom,
2003). For assessing the fit indices, Hu and Bentler’s (1999) relatively conservative criteria
were also used (Markland, 2007). Specifically, a RMSEA close to .06 was taken to indicate a
good fit, close to .08 a reasonable fit, and greater the 1.0 as a poor fit. The probability that the
RMSEA was larger than .06 was examined with the alpha level set at p > .05. Further, CFIs
and NNFIs of greater than .95, and SRMRs of less than .06 were all taken to indicate a good
fit (Hu & Bentler, 1999).
It has recently been argued (Hayduk & Glaser, 2000) that the only criterion to adequately
test model fit is the chi-square test statistic, and that incremental fit indices should not be used
at all (Barrett, 2007). However, this issue is the subject of much discussion within the literature
(e.g., Barrett, 2007; Markland, 2007). Consequently, a combination of Hu and Bentler’s (1999)
criteria, with recognition that these are not “golden rules,” along with an examination of the
chi-square relative to its degrees of freedom was employed to provide a balanced approach to
testing model fit.
To assess the discriminant validity of the separate leadership scales, competing models were
compared. Specifically, the unconstrained model (seven leadership factors) was compared to
a series of models where the correlation between pairs of factors was constrained to 1.00. The
criteria for discriminate validity to be evident was set where the unconstrained model’s χ 2
value had to be significantly less than the constrained models’ (Anderson & Gerbing, 1988).
To further examine the discriminant validity of the inventory and to explore the research
purpose related to performance level, a discriminant function analysis was employed to explore which (if any) leadership behaviors differentiated between high and low performance
levels. Multiple linear regression analyses were then used to examine the relationship between
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leadership behaviors, cohesion, and performance level. For all regression analyses the respective tests of assumptions were met.

RESULTS
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Descriptive Analyses
Means, standard deviations, zero order correlations, and alpha coefficients for all of the
scales measured are displayed in Table 2. In addition, the zero-order correlation between
experience and performance level, and, years with the leader and performance level are also
displayed. Inspection of the zero order correlations reveals that all leadership behaviors were
significantly correlated with both task and social cohesion. The magnitude of the relationships,
however, differed. For example, the relationship between acceptance of group goals and promoting teamwork and task cohesion was r = .51, whereas the relationship between intellectual
stimulation and task cohesion was r = .33. The zero order correlations also revealed that
certain leadership behaviors (e.g., high performance expectation) were significantly correlated
with performance level, whereas other behaviors were not (e.g., individual consideration).
Further, of note are the significant correlations between years with the leader and performance
level (r = .25), and, experience and performance (r = .53). These specific correlations will be
explored further in the discriminant function analysis section.
Confirmatory Factor Analyses
Data screening of the leadership inventory revealed that four participants had missing data
points (less than 1% of the total number of data points). When missing points are 5% or
less than the total number of data points, exclusion of participants is an appropriate strategy
(Tabachnick & Fidell, 2001). Consequently, the data from the four participants were removed
and the analyses performed on the data from the remaining 305 participants.
Single Factor Models
First, the factor loadings and fit statistics for each of the leadership factors were examined.
This process revealed that four of the factors, individual consideration (IC), inspirational
motivation (IM), intellectual stimulation (IS), and fostering acceptance of group goals and
promoting teamwork (AGG), had acceptable factor loadings and fits. However, for three
leadership factors the fit was not ideal (see Table 1 for factor loadings and fit statistics).
In considering the single factor model for high performance expectation (HPE), HPE1
(“. . .insists on only the best performance”) was identified as a problem item, and was removed.
The subsequent fit for the model was greatly improved, with lower values for χ 2(2) = 0.19,
RMSEA = 0.00, and higher values for CFI = 1.00, and NNFI = 1.00. Similarly, for the single
factor model for appropriate role model (ARM), one item ARM4 (‘. . .always sets a good
example’) was identified as a problem item and was removed. When the fit was re-assessed an
improved fit resulted, with lower values for χ 2(2) = 4.84, RMSEA = 0.07, SRMR = 0.03, and
higher values for CFI = .99, and NNFI = .98. With contingent reward (CR) two items were
identified as problematic. Specifically, CR2 (‘. . .personally praises me when I do outstanding
work’) and CR4 (‘. . .gives me positive feedback when I perform well’) were deleted and the
fit for the model was greatly improved, with lower values for χ 2(2) = 3.17, RMSEA = 0.04,
and SRMR = 0.02, and higher values for CFI = 1.00, and NNFI = 0.99.
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.70
.62
.76
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3.81
4.17
3.34
4.22

1. Individual Consideration
2. Inspirational Motivation
3. Intellectual Stimulation
4. Fostering Acceptance of
Group Goals and
Teamwork
5. High Performance
Expectations
6. Appropriate Role Model
7. Contingent Reward
8. Task cohesion
9. Social cohesion
10. Experience
11. Years with leader
12. Performance

SD

Mean

Scale

.75
.48∗∗
.64∗∗
.43∗∗
.64∗∗
.56∗∗
.44∗∗
.21∗∗
.00
.06
.25

.31∗∗
.54∗∗
.60∗∗
.41∗∗
.14∗
−.06
.06
.09
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.66
.51∗∗
.54∗∗
.60∗∗

1

.57∗∗
.47∗∗
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.20∗∗
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.15

.45∗∗

.82
.56∗∗
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.62∗∗
.53∗∗
.52∗∗
.28∗∗
−.06
.06
.15

.38∗∗

.73

4

.46∗∗
.24∗∗
.42∗∗
.15∗∗
.20∗∗
.19∗∗
.42

.86

5

.81
.44∗∗
.43∗∗
.19∗∗
−.03
.10
.20∗∗

6

.82
.39∗∗
.19∗∗
−.12
.02
.06

7

.83
.42∗∗
−.03
.02
.21∗∗

8

.82
−.15
.02
.05

9

—
.38∗∗
−.53∗∗

10

—
−.25∗∗

11

—
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Table 2
Means, Standard Deviations, Zero Order Correlations between Study Variables (After Item Deletion). Alpha Coefficients are
Displayed in Bold
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Pairwise Combinations
After the separate single factor models for each subscale had been examined, and following
the removal of the identified problem items (HPE1, ARM4, CR2, and CR4), the goodness of
fit of each pair of subscales was subsequently assessed to identify any ambiguity among items.
Of the 21 possible pairwise models, 13 met or exceeded the specified criteria for goodness
of fit. The remaining eight models revealed high RMSEA scores or low NNFI scores. Out
of the eight problem pairings, four models were combinations associated with individual
consideration. The IC items were scrutinized and Item IC2 (‘. . .treats each team member
as an individual’), although this item would seem to tap IC well, it had high modification
indices cross-loading onto other subscales with a focus on the individual, for example, with
ARM 2 (‘. . .Is a good role model for me to follow’). Perhaps IC2 identifies the individual but
does not distinguish enough with regard to differences in individual needs, which is inherent
in individual consideration. Thus, IC2 was removed and the subsequent fit of the pairwise
models was found to be improved, with only one model (IC and IM) still having an inadequate
fit. Of the other four problem models (all including inspirational motivation), no theoretical
rationale could be identified for the deletion of problem items. Consequently, with 17 out of
21 pairs fitting well the full model was run.1
Full Model
With the items HPE1, IC2, ARM4, CR2, and CR4 removed, the fit of the full model
was assessed and revealed a very good fit, with factor loadings ranging from .53 to .86 and
χ 2(278) = 499.1, RMSEA = 0.05, SRMR = 0.06, NNFI = 0.98 and CFI = 0.98. When the
discriminant validity of the separate leadership scales was assessed, all 21 of the resulting
unconstrained models had a lower χ 2 than the constrained models, with only the individual
consideration / fostering acceptance of group goals and promoting teamwork model not being
significantly lower. Nevertheless, given that these two behaviors had discriminant validity with
other leadership behaviors, we decided to retain all the separate factors to further explore the
individual relationships that they possessed with performance and cohesion.
Discriminant Function Analysis
Prior to conducting the discriminant function analysis to examine which if any leadership
behaviors discriminated performance level, it was necessary to conduct a multivariate analysis
of covariance (MANCOVA) with performance level as the independent variable, the leadership behaviors as the dependent variables, and experience as a covariate. This analysis was
necessary because the significant zero-order correlation between experience and performance
level was r = .53, that is it was above r = .30 which indicates that experience has the potential
to act as an interacting or confounding variable in the leadership/performance level relationship (Pedhazur, 1982). Because the zero-order correlation between time with the leader and
performance was below .30, time with the leader was not included as a covariate. However,
the test of homogeneity of regression slopes assumption was violated. This violation could
have occurred because the performance groups had unequal samples (Tabachnick & Fidell,
2001). Specifically, the high performance group had 118 participants in contrast to 191 in
the lower performance group. Thus, 118 participants were randomly selected from the larger
performance group, and a second MANCOVA conducted with experience as a covariate. The
test of homogeneity of regression slopes was satisfied and the analysis revealed that experience was not a significant covariate (p > .22). Consequently, a discriminant function analysis
was conducted without experience as an independent variable. This analysis revealed that
the leadership behaviors discriminated between high and low performance (χ 2(7) = 56.21,
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p < .01). The standardized structure coefficients suggested that this discrimination was largely
due to high performance expectation (.88) and inspirational motivation (.49). The other leadership behaviors did not make a significant contribution to the discriminant function (r <
.40).
Regression Analyses
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All 305 participants whose data were used in the CFA analyses fully completed the GEQ
(Carron et al., 1985). Consequently, the raw data from 305 participants were used in the
regression analyses. (See Table 2 for descriptives and zero-order correlations with leadership
behaviors.)
Task and Social Cohesion Analyses
It was proposed that fostering acceptance of group goals and promoting teamwork, high
performance expectation, individual consideration, and intellectual stimulation would predict
task cohesion, while fostering acceptance of group goals and promoting teamwork and intellectual stimulation would predict social cohesion. The first forced entry regression demonstrated
that the hypothesized leadership behaviors did predict a significant proportion of the variance
in task cohesion, (R2 = 0.34, F4,300 = 38.01, p < .01). Inspection of the standardized beta coefficients indicated that this effect was largely accounted for by fostering acceptance of group
goals and promoting teamwork (β = .37, p < .001) followed by high performance expectation
(β = .27, p < .001) and individual consideration (β = .14, p < .001). The standardized beta
coefficient for intellectual stimulation was non-significant. The second forced entry regression
analysis demonstrated that fostering acceptance of group goals and promoting teamwork and
intellectual stimulation predicted a significant proportion of the variance in social cohesion
(R2 = 0.07, F2,304 = 12.76, p < .001). However, inspection of the standardized beta coefficients revealed that this effect was accounted for by fostering acceptance of group goals and
promoting teamwork (β = .23, p < .001) and not intellectual stimulation.
Performance Level: Task and Social Cohesion Analyses
For the higher level performance group, forced regression analysis revealed that fostering
acceptance of group goals and promoting teamwork, high performance expectation, individual
consideration, and intellectual stimulation predicted a significant proportion of the variance in
task cohesion (R2 = 0.40, F4,113 = 18.73, p < .01). However, high performance expectations and
individual consideration were the only leadership behaviors to significantly contribute with the
respective standardized beta coefficient of β = .37 p < .01; β = 0.26, p < .01. For the lower
level performance sample, the four leadership behaviors predicted a significant proportion
of the variance in task cohesion (R2 = 0.29, F4,182 = 18.96, p < .01). However, fostering
acceptance of group goals and promoting teamwork and high performance expectation were
the only leadership behaviors to predict a significant amount of variance with the respective
standardized beta coefficients of β = 0.45, p < .01; β = .21, p < .05.
In relation to social cohesion, for both the high and low performance groups, fostering
acceptance of group goals and promoting teamwork, and, intellectual stimulation significantly predicted social cohesion. However, a significant standardized beta coefficient was
only revealed for fostering acceptance of group goals and promoting teamwork in the lower
performance group (R2 = 0.07, F2,115 = 4.00, p < .01, β = .17, p >.1; R2 = 0.10, F2,184 =
10.42, p < .01, β = 0.29, p < .01 respectively).
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DISCUSSION
The present study had three purposes: (a) to examine the factorial and discriminant validity
of an adapted version of Hardy et al.’s (in press) DTLI in a sport setting; (b) to examine
the relationship between leadership behaviors and team cohesion; and (c) to explore the
relationship between transformational leadership behaviors and cohesion at two performance
levels.
Generally, the results support the factorial validity of the inventory in an interactive sport
setting (such as ultimate Frisbee), with the structural integrity of the full seven-factor model
being confirmed by CFA. Additionally, the transformational leadership behaviors significantly
discriminated between each other with the exception of individual consideration and fostering
acceptance of group goals and promoting team work. However, these two factors did show
significant discriminant validity with other leadership behaviors. Further, high performance
expectations, inspirational motivation, and appropriate role model significantly discriminated
between the high and low performance groups whereas the other leadership behaviors did not.
Consequently, taking these results together, preliminary support for the discriminant validity
of the DTLI in an interactive sport setting is provided.
It is interesting to note that, in the present study, high performance expectation significantly
discriminated between high and low performance but contingent reward did not. Whereas,
in Hardy et al. (in press), high performance expectation did not significantly discriminate
between pass and fail, but contingent reward did. Hardy et al. proposed that the lack of
discrimination by high performance expectation was probably due to a ceiling effect with a
mean high performance expectation of 4.48 on a 5 point scale. In the present study this ceiling
effect was not evident (the mean of high performance expectation was 3.99). Conversely, in
Hardy et al., the mean of contingent reward was only 3.23, whereas in the present study it was
4.44. Taken together, these results support the notion that different leadership behaviors are
not only used differentially, but their relative influence might vary in different contexts, and,
as such, the results provide justification that future research needs to examine the effect of
contextual influences on both transformational and transactional leadership.
With regard to team cohesion, as hypothesized fostering acceptance of group goals and
promoting teamwork, high performance expectation, and individual consideration predicted
task cohesion. In addition, fostering acceptance of group goals and promoting teamwork
predicted social cohesion. The significant relationships related to fostering acceptance of group
goals and promoting teamwork is important from a measurement perspective. Specifically,
given that the MLQ-5X (Bass & Avolio, 2000) does not fully capture this leadership behavior,
and the majority of transformational leadership research uses the MLQ or one of its variants,
the complete influence of fostering acceptance of group goals and promoting teamwork may
previously have been undetected.
The lack of relationship between intellectual stimulation and cohesion was not expected. To
recap, it was hypothesized that intellectual stimulation could be used to encourage constructive
conflict management by challenging performers to re-examine their assumptions about their
performance and create solutions to problems, which would result in cohesive behaviors and a
consequent relationship between intellectual stimulation and task and social cohesion. However, it could be that the level of conflict was not to the extent that required explicit intervention
via intellectual stimulation, thus reducing the possibility of a significant relationship between
the two constructs. Clearly, this explanation is speculative in nature and future research is
warranted.
Of particular relevance is the result that when performance level was taken into account there
was no relationship between fostering acceptance of group goals and promoting teamwork and
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cohesion in the high performance group but there was with the low performance group. One
possible reason for this difference could be due to fostering acceptance of group goals and promoting teamwork being more important at the early stage of a team’s development when cohesion might be developing or when the team is not achieving the performance level to which they
aspire, than, at a more advanced stage in a group’s development, when cohesion is more fully
developed and the team is achieving the performance level they desire (Holt & Sparkes, 2001).
Similarly, when performance level was taken into account individual consideration predicted
task cohesion in the high performance group, but not in the low performance group. This result
is not surprising given that as athletes become more experienced they prefer and require more
social support (e.g., Chelladurai & Carron, 1983; Gould, Dieffenbach, & Moffett, 2002).
Furthermore, the results support previous intervention research demonstrating that a focus on
the individual is important for high team cohesion (Holt & Dunn, 2006). Future research should
explore the development of a mechanism to help leaders provide a focus on the individual in
a manner that influences task cohesion.
From an applied perspective, the performance results lead to the suggestion that the level
of performance should be considered when deciding on what specific leadership behaviors
to employ if trying to foster team cohesion. Nevertheless, the fact that high performance
expectation predicted task cohesion irrespective of performance level leads to the suggestion
that this specific leadership behavior could be encouraged irrespective of performance level.
Another applied implication that is linked to a measurement issue can be highlighted.
Specifically, although the present study is correlational in nature and causality can not be
implied, the fact that high performance expectations, inspirational motivation, and appropriate
role model significantly discriminated between the high and low performance groups whereas
the other leadership behaviors did not demonstrates the unique contribution that these specific
leadership behaviors could make to performance. Thus, using a differentiated rather than global
measure of transformational leadership (Podsakoff et al., 1990) allows for an examination of the
behaviors in which a leader is low, and which behaviors should be targeted given the specific
applied context. With reference to this point, future research should conduct longitudinal
studies to establish the direct effect of specific leadership behaviors not only on performance
but other important group dynamic variables such as collective efficacy (Bandura, 1997) and
team roles (Eys, Beauchamp, & Bray, 2006). Further to this, from both a measurement and
applied perspective, other contextual factors should be taken into account. For example, gender
is known to determine the factor structure of the MLQ-5X (Antonakis et al., 2003), and to
moderate the cohesion/performance relationship (Carron et al., 2002). Thus, future research
should possibly explore the validity of the present study’s inventory, and relevant dependent
variables, in relation to gender.
There are a number of limitations related to the present study and one methodological issue
worthy of discussion. In terms of limitations, the magnitude of common method variance
effects was not measured (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Nevertheless, in
an attempt to reduce possible effects, different response formats for the criterion and predictor
variables were used and the study was confidential and voluntary. To reduce the likelihood
further, future research should create a larger physical barrier between the collection of the
criteria and predictor variables perhaps by posting/e-mailing the criterion related questionnaire
at a later stage. In addition, a marker variable could be employed. This method involves
a relevant, but theoretically unrelated variable to a study’s variables, also being measured.
Any observed relationships are partialed out, thus controlling for the possible confound of
common method variance. A second limitation relates to the issue that a single sport setting was
employed. Future research should examine different types of sports to test the generalizability
of our results.
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The methodological issue relates to the majority of the data collection being via e-mail
rather than by paper and pencil with postal return. The use of on-line data collection methods,
such as e-mail, is somewhat unusual for sport psychology research. In research areas that
do use this method, there is conflicting evidence on the method’s effectiveness in relation to
response rates and anonymity (e.g., Donovan, Mader, & Shinsky, 2006), potential sampling bias
(Welker, 2007), and possible non-equivalence between on-line and paper and pencil inventories
(Buchanan et al., 2005). Nevertheless, given athletes’ dislike of paperwork (Beckmann &
Kellmann, 2003) and that there was a high response rate in the present study (Pedrana, Hellard,
& Giles, 2008), e-mail might be a suitable data collection method for sport psychology research.
Clearly, future sport psychology research should examine the issues surrounding the use of
this method in more detail.
To summarize, the results of the present study offer supportive evidence for the factorial
and discriminant validity of the DTLI (Hardy et al., in press) in an interactive sport setting, and
demonstrate the relationship between specific transformational leadership behaviors and both
cohesion and level of performance. Further, the differentiated results support previous calls
to utilize more fully differentiated models of transformational leadership and highlight the
utility of examining leadership behaviors through intervention studies. This is a fruitful area
of research that has the potential to influence positively on many aspects of team functioning
and performance.
FOOTNOTE
1. The complete set of fit statistics for all 21 pairwise models including the pairwise models
involving IC before and after the deletion of IC2 can be obtained from the lead author.
REFERENCES
Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modelling in practice: A review and
recommended two-step approach. Psychological Bulletin, 103, 411–423.
Antonakis, J., Avolio, B. J., & Sivasubramaniam, N. (2003). Context and leadership: An examination
of the nine-factor, full-range leadership theory using the Multifactor Leadership Questionnaire.
Leadership Quarterly, 11, 258–265.
Avolio, B. J., & Yammarino, F. J. (Eds.). (2002). Transformational and charismatic leadership: The road
ahead. Greenwich, CT: JAI Press.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
Barling, J., Weber, T., & Kelloway, E. K. (1996). Effects of transformational leadership training on
attitudinal and financial outcomes: A field experiment. Journal of Applied Psychology, 81, 827–832.
Barnett, K., & McCormick, J. (2004). Leadership and individual principal-teacher relationships in
schools. Educational Administration Quarterly, 40, 406–434.
Barratt, P. (2007). Structural equation modelling: Adjudging model fit. Personality and Individual Differences, 42, 815–824.
Bass, B. M., & Avolio, B. J. (2000). MLQ: Multifactor Leadership Questionnaire (2nd ed.). Redwood
City, CA: Mind Garden.
Bass, B. M., Avolio, B. J., Jung, D. I., & Berson, Y. (2003). Predicting unit performance by assessing
transformational and transactional leadership. Journal of Applied Psychology, 88, 207–218.
Beauchamp, M. R., Welch, A. S., & Hulley, A. J. (2007). Transformational and transactional leadership
and exercise-related self-efficacy: An exploratory study. Journal of Health Psychology, 12, 83–88.
Beckmann, J., & Kellmann, M. (2003). Procedures and principles of sport psychological assessment.
The Sport Psychologist, 17, 338–350.
Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological Bulletin, 103, 411–423.

Downloaded by [Bangor University] at 06:50 15 April 2015

410

N. CALLOW ET AL.

Bentler, P. M. (1995). EQS structural equations program manual. Encino, CA: Multivariate Software.
Biddle, S. J. H., Markland, D., Gilbourne, D., Chatzisarantis, N. L. D., & Sparkes, A. (2001). Research
methods in sport and exercise psychology: Quantitative and qualitative issues. Journal of Sports
Sciences, 19, 777–809.
Brawley, L. R., Carron, A. V., & Widmeyer, W. N. (1993). The influence of the group and its cohesiveness
on perceptions of group-related variables. Journal of Sport & Exercise Psychology, 15, 245–
260.
Buchanan, T., Ali, T., Heffernan, T. M., Ling, J., Parrott, A. C., Rodgers, J., & Scholey, A. B. (2005).
Nonequivalence of on-line and paper-and-pencil psychological tests: The case of the prospective
memory questionnaire. Behavior Research Methods, 37, 148–154.
Burns, J. M. (1978). Leadership. New York: Harper & Row.
Careless, S. A. (1998). Assessing the discriminant validity of transformational leader behaviors as
measured by the MLQ. Journal of Occupational and Organizational Psychology, 71, 353–358.
Carron, A. V., Brawley, L. R., & Widmeyer, W. N. (1998). The measurement of cohesiveness in sport
groups. In Duda, J. (Ed.), Advances in sport and exercise psychology measurement (pp. 213–226).
Morgantown, WV: Fitness Information Technology.
Carron, A. V., & Chelladurai, P. (1981). Cohesion as a factor in sport performance. International Review
of Sport Sociology, 16, 21–41.
Carron, A. V., Colman, M. M., Wheeler, J., & Stevens, D. (2002). Cohesion and performance in sport: A
meta-analysis. Journal of Sport & Exercise Psychology, 24, 168–188.
Carron, A. V., & Hausenblas, H. A. (1998). Group dynamics in sport (2nd ed.). Morgantown, WV:
Fitness Information Technology.
Carron, A. V., Widmeyer, W. N., & Brawley, L. R. (1985). The development of an instrument to assess
cohesion in sport teams: The Group Environment Questionnaire. Journal of Sport Psychology, 7,
244–266.
Charbonneau, D., Barling, J., & Kelloway, E. K. (2001). Transformational leadership and sports performance: The mediating role of intrinsic motivation. Journal of Applied Social Psychology, 31,
1521–1534.
Chase, M. A., Lirgg, C. D., & Feltz, D. F. (1997). Do coaches’ efficacy expectations for their teams
predict team performance? The Sport Psychologist, 11, 8–23.
Chelladurai, P., & Carron, A. V. (1983). Athletic maturity and preferred leadership. Journal of Sport
Psychology, 5, 371–380.
Chelladurai, P., & Saleh, S. D. (1978). Preferred leadership in sports. Canadian Journal of Applied Sports
Sciences, 3, 85–92.
Donovan, J., Mader, C. E., Shinsky, J. (2006). Constructive student feedback: Online vs. traditional
course evaluations. Journal of Interactive Online Learning, 5, 283–296.
Dvir, T., Eden, D., Avolio, B. J., Bass, B. M., & Shamir, B. (2002). Impact of transformational leadership
on follower development and performance: A field experiment. Academy of Management, 45,
735–744.
Eden, D., & Ravid, G. (1982). Pygmalion versus self-expectancy: Effects of instructor and self expectancy
on trainee performance. Organizational Behavior and Human Performance, 30, 351–364.
Eys, M. A., Beauchamp, M. R., & Bray, S. R. (2006). A review of team roles in sport. In S. Hanton
& S. D. Mellalieu (Eds.), Literature reviews in sport psychology (pp. 227–255). New York: Nova
Science.
Eys, M. A., Carron, A. V., Bray, S. R., & Brawley, L. R. (2007). Item wording and internal consistency
of a measure of cohesion: The Group Environment Questionnaire. Journal of Sport & Exercise
Psychology, 29, 395–402.
Gardner, D. E., Shields, D. L., Bredemeier, B. J. & Bostrom, A. (1996). The relationship between
perceived coaching behaviors and team cohesion among baseball and softball players. The Sport
Psychologist, 10, 367–381.
Gould, D., Dieffenbach, K., & Moffett, A. (2002). Psychological characteristics and their development
in Olympic champions. Journal of Applied Sport Psychology, 14, 172–204.

Downloaded by [Bangor University] at 06:50 15 April 2015

TRANSFORMATIONAL LEADERSHIP

411

Gould, D., Greenleaf, C., Chung, Y. C., & Guinan, D. (2002). A survey of U.S. Atlanta and Nagano
Olympians: Variables perceived to influence performance. Research Quarterly for Exercise and
Sport, 73, 175–187.
Hardy, L., & Arthur, C. A. (2006). Report on study into the Infantry Training Centre coaching and
leadership initiative (Report Nov, 2006). Uphaven, UK: Army Training & Recruitment Division.
Hardy, L., Arthur, C. A., Jones, G., Shariff, A., Munnoch, K., Isaacs, I., & Allsopp, A. J. (in press).
A correlational and an experimental study examining the sub-components of transformational
leadership. Leadership Quarterly.
Hardy, L., Shariff, A., Munnoch, K., & Allsopp, A. J. (2004). Can leadership development positively
influence the psychological environment of military recruit training (INM Report No. 2004.005).
Portsmouth, UK: Institute of Naval Medicine. (Restricted Access).
Hayduk, L. A., & Glaser, D. N. (2000). Jiving the four-step, waltzing around factor analysis, and other
serious fun. Structural Equation Modelling, 7, 1–35.
Holt, N. L., & Dunn, J. G. H. (2006). Guidelines for delivering personal disclosure mutual-sharing team
building interventions. The Sport Psychologist, 20, 348–367.
Holt, N. L., & Sparkes, A. C. (2001). An ethnographic study of cohesiveness in a college soccer team
over a season. The Sport Psychologist, 15, 237–259.
Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1–55.
Joreskog, K. G., & Sorbom, D. (2003). Lisrel 8 (Version 8.54). [Computer software]. Chicago: Scientific
Software International.
Jowett, S., & Chaundy, V. (2004). An investigation into the impact of coach leadership and coach-athlete
relationship on group cohesion. Group Dynamics: Theory, Research, and Practice, 8, 302–311.
Jung, D. I., Chow, C., & Wu, A. (2003). The role of transformational leadership in enhancing organizational innovation: Hypotheses and some preliminary findings. Leadership Quarterly, 14, 525–544.
Markland, D. (2007). The golden rule is that there are no golden rules: A commentary on Paul
Barrett’s recommendations for reporting model fit in structural equation modelling. Personality
and Individual Differences, 42, 851–858.
Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory (3rd ed.). New York: McGraw-Hill.
Pedhazur, E. J. (1982). Multiple regression in behavioural research explanation and prediction (2nd ed.).
New York: Rinehart and Winston.
Pedrana, A., Hellard, M., & Giles, M. (2008). Registered post achieved a higher response rate than
normal mail—A randomized controlled trial. Journal of Clinical Epidemiology, 61, 896–899.
Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003). Common method bias in
behavioural research: A critical review of the literature and recommended remedies. Journal of
Applied Psychology, 88, 879–203.
Podsakoff, P. M., MacKenzie, S. B., Moorman, R. H., & Fetter, R. (1990). Transformational leader
behaviors and their effects on followers’ trust in leader, satisfaction, organizational citizenship
behaviors. Leadership Quarterly, 1, 107–142.
Purvanova, R. K., Bono, J. E., & Dzieweczynski, J. (2006). Transformational leadership, job characteristics, and organisational citizenship performance. Human Performance, 19, 1–22.
Rafferty, A. E., & Griffin, M. A. (2004). Dimensions of transformational leadership: Conceptual and
empirical extensions. The Leadership Quarterly, 15, 329–354.
Rowold, J. (2006). Transformational and transactional leadership in martial arts. Journal of Applied Sport
Psychology, 18, 312–325.
Satorra, A., & Bentler, P. M. (1994). Corrections to test statistics and standard errors in covariance
structure analysis. In A. Von Eye & C. C. Clogg (Eds.), Analysis of latent variables in developmental
research (pp. 399–419). Newbury Park, CA: Sage.
Steiger, J. H., & Lind, J. M. (1980). Statistically based tests for the number of common factors. Paper
presented at the annual meeting of the Psychometric Society, Iowa City, IA.
Sullivan, P. J., & Feltz, D. L. (2001). The relationship between intrateam conflict and cohesion within
hockey teams. Small Group Research, 32, 342–355.

412

N. CALLOW ET AL.

Downloaded by [Bangor University] at 06:50 15 April 2015

Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4th Ed.). Boston: Allyn and
Bacon.
Tucker, L. R., & Lewis, C. (1973). A reliability coefficient for maximum likelihood factor analyses.
Psychometrika, 38, 1–10.
Welker, J. (2007). Implementation of electronic data capture systems: Barriers and solutions. Contemporary Clinical Trials, 283, 29–336.
White, S. S., & Locke, E. A. (2000). Problems with the pygmalion effect and some proposed solutions.
Leadership Quarterly, 11, 389–415.
Yukelson, D. (1997). Principles of effective team building interventions in sport: A direct services
approach at Penn State University. Journal of Applied Sport Psychology, 9, 73–96.
Zacharatos, A., Barling, J. & Kelloway, E. K. (2000). Development and effects of transformational
leadership in adolescents. Leadership Quarterly, 11, 211–226.

