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Abstract
Purpose – The purpose of this paper is to address the statistical issues associated with the
hierarchically structured data in previous studies that focused on servant leadership. To resolve these
issues, multilevel modeling methods were applied to re-visit the construct validity of the servant
leadership questionnaire developed by Barbuto and Wheeler (2006) and investigate the relationship
between servant leadership and job satisfaction under a multilevel framework.
Design/methodology/approach – The survey data was obtained from a sample of 2,089
teachers from 117 primary and secondary schools in Hong Kong. The analyses were conducted
using multilevel confirmatory factor analysis (MLCFA) and multilevel structural equation
modeling (MLSEM).
Findings – The results revealed the significant and non-trivial variances that were explained at the
organization level in the items measuring servant leadership, which justified the use of MLCFA and
MLSEM. The results of MLCFA provided empirical support for the multidimensional construct as well
as the second-order factorial structure of servant leadership measures at both the individual and
organization levels. In addition, the positive relationships between servant leadership and the
followers’ job satisfaction were found to vary at different levels.
Originality/value – This study reiterates the importance of using appropriate methods to capture a
solid definition of the construct of servant leadership and provides new insights into the conceptual
framework of servant leadership as well as the effects of servant leadership on individual and
organizational outcomes.
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Introduction
Servant leadership
In recent years, servant leadership has been receiving increasing attention and
considerable investigation (for reviews, see Parris and Peachey, 2013; Russell and Stone,
2002; Van Dierendonck, 2011). Servant leadership can be seen as a type of leadership that
focuses on the needs and interests of followers with the goal of helping those followers
grow, develop, and prosper (Graham, 1991; Greenleaf, 1970; Mayer et al., 2008). Servant
leadership is advocated because of the inadequacies of traditional leadership forms when
it comes to motivating followers. The proponents of servant leadership advocate that a
leader should prioritize the needs of the followers ahead of his or her own self-interests,
have a genuine desire to serve the members to improve their professional development,
share decision-making power with members, and promote a sense of community through
team building (Page and Wong, 2000). This essential leadership role in serving followers
enables followers to reach their fullest potential which will in turn help organizations
accomplish their shared goals and missions.

Measures of servant leadership
Since Greenleaf (1970) initially proposed the service-oriented leadership philosophy,
various multidimensional models have been proposed to define the concept of servant
leadership which have resulted in the emergence of different measures of
servant leadership (e.g. Barbuto and Wheeler, 2006; Dennis and Bocarnea, 2005;
Dennis and Winston, 2003; Joseph and Winston, 2005; Laub, 1999; Liden et al., 2008;
Page and Wong, 2000; Reed et al., 2011; Sendjaya and Cooper, 2011; Sendjaya et al.,
2008; Van Dierendonck and Nuijten, 2011). The literature review on empirical studies of
servant leadership, conducted by Parris and Peachey (2013), revealed that 14 different
measures have been used in 27 survey studies. Table I presents a summary of some of
the instruments with regard to the measured dimensions, methods of examining
construct validity, and the inter-correlations among the dimensions. Notably, all of the
instruments were developed to measure the multidimensional characteristics of servant
leadership. Although the multidimensional structure of servant leadership has been
empirically supported, the moderate to high inter-correlations (see Table I) among the
dimensions may indicate the need to investigate the presence of an underlying
factor that explains the relationships among the dimensions. For example, recent
studies have started to investigate the high-order factorial structure of servant
leadership measures (e.g. Van Dierendonck and Nuijten, 2011; Reed et al., 2011;
Sendjaya and Cooper, 2011). Reviews of these servant leadership measures also
identified the methodological weakness in the existing studies and this provided the
motivation for carrying out the present study. As shown in Table I, most of the
instruments are rater-report questionnaires that require the followers to rate the
servant leadership characteristics of their leaders. One of the advantages of rater-report
measures, compared with self-report measures, is that more reliable assessments can be
obtained for a leader if his or her servant leadership characteristics are evaluated by
multiple followers. However, collecting the assessments of servant leadership
characteristics from multiple followers within the same organization also leads to
complicated statistical issues. For example, the independent observations assumption
of conventional multivariate statistical methods might be violated due to cluster
sampling. The summary presented in Table I indicated that the exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA) methods were mainly employed
to explore the factorial structure of servant leadership measures and to examine the
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construct validity of the instruments. The assumption of independent observations
which is required for EFA and CFAmay not always hold if the rater-report instruments
are used to measure the servant leadership characteristics of a leader. Therefore, the
statistical methods used in validating the scales may be severely constrained. The
limitations of these methods are discussed in detail in the following section.

Limitations of statistical methods used in previous empirical studies on servant leadership
Despite the growing popularity of empirical studies on servant leadership, most studies
have not fully addressed the hierarchically structured nature of the data involved.
In the field of leadership studies, studying the interaction between leaders and
members in the same organization normally determines that the multistage or stratified
sampling strategy should be required (Dyer et al., 2005). For example, a typical feature
of a servant leadership study is that multiple followers belonging to the same
organization are invited to evaluate the servant leadership characteristics of their
leader. The non-independence among the individuals within the same organization is a
characteristic of a real organization and the interactions of the individuals within an
organization with its own norms, climates, social interaction, and leadership styles can
never be eliminated (Dyer et al., 2005). The majority of previous studies on servant
leadership have used conventional multivariate statistical methods (e.g. CFA, SEM) to
either develop servant leadership measures or explore the relationship between servant
leadership and individual or organizational outcomes. These statistical methods
always assume that the data are randomly sampled from a given population and the
observations in the data are independently and identically distributed (Muthén, 1991).
However, as mentioned, this assumption cannot always be guaranteed in leadership
studies. The application of conventional multivariate statistical methods to analyze
data with nested structure may lead to inaccurate estimates of the standard errors in
parameter estimates and model fit indices. Therefore, insecure conclusions may have
been drawn in previous studies on servant leadership.

Another limitation of the statistical methods used in previous studies on servant
leadership is that they can not fully capture the multilevel constructs of servant
leadership. With hierarchically structured data, whether or not the relationships
among constructs are different at different levels of analysis or even whether or not the
meanings of constructs are different at different levels of analysis is often questioned
(Dyer et al., 2005; Muthén, 1994). For example, some items that are good indicators of a
within-level (e.g., individual) factor may not be significant indicators of a between-level
(e.g., organization) factor (Cheung and Au, 2005). The measurement models at the
between level and the within level may not be the same and the aggregated variables
may not have the same definitions as those in the within-level data (Chan, 1998; Klein
and Kozlowski, 2000; Muthén, 1994). When the assessments of servant leadership are
collected from multiple followers, the measures of servant leadership can vary within an
organization as a result of the perceptions of the individual followers in that organization
as well as between organizations as a result of the characteristics of the organizations or
leaders. Therefore, a potential atomistic fallacy, which incorrectly assumes that the
relationship between variables observed at the within level also holds for those at the
between level, may be committed if the nested structure of the data are ignored when
using conventional multivariate statistical methods (Dedrick and Greenbaum, 2011).

Multilevel modeling is one of the appropriate methods for resolving the statistical
issues raised in the previous studies on servant leadership. It can decompose the sample
covariance matrix into within-level and between-level components, which allows same or
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different models to be tested at different levels (Hox, 2010). Multilevel confirmatory
factor analysis (MLCFA) and multilevel structural equation modeling (MLSEM), which
can be seen as direct generalizations of CFA and SEM in the context of multilevel
modeling (Muthén, 1991, 1994), can be used to analyze data with a nested structure
by modeling different relationships among different latent constructs at different
levels. With MLCFA, different factorial structures can be examined at different levels
of analysis. MLSEM can be flexibly applied to examine different structural models at
different levels that incorporate different level-specific latent constructs and covariates.
A detailed introduction about the application of MLCFA and MLSEM can be found
elsewhere (e.g. Cheung and Au, 2005; Dedrick and Greenbaum, 2011; Dyer et al., 2005;
Reise et al., 2005; Toland and De Ayala, 2005; Zimprich et al., 2005).

Servant leadership and followers’ job satisfaction
Servant leadership is recognized as one of the positive antecedents of job satisfaction
for followers. Job satisfaction has been an important construct in leadership and
organization studies because it is closely associated with job performance (Harrison
et al., 2006; Saari and Judge, 2004). Previous studies have identified servant leadership
as a significant and positive predictor of followers’ job satisfaction (e.g. Barbuto and
Wheeler, 2006; Mayer et al., 2008; Van Dierendonck and Nuijten, 2011). However, as
these studies failed to take into account the hierarchical structure of the data, there
remains a lack of knowledge about how the relationship between servant leadership
and followers’ job satisfaction will present under the multilevel framework.

Purpose of the study
The main purpose of this study is to use appropriate statistical method, namely,
MLCFA (Muthén, 1991, 1994), to re-examine the construct validity of Barbuto and
Wheeler’s (2006) servant leadership questionnaire. Although the statistical issues
associated with the hierarchically structured data collected in leadership studies have
already been realized and discussed extensively (e.g. Barbuto and Wheeler, 2006; Dyer
et al., 2005; Liden et al., 2008; Yammarino et al., 2001), there is still a dearth of empirical
studies to employ MLCFA to examine the construct validity of servant leadership
measures. As a result, the present study aims to fill this gap by employing MLCFA to
re-examine the construct validity of the servant leadership questionnaire developed by
Barbuto and Wheeler (2006). Focusing on the factorial structures and based on the
previous findings that servant leadership factors were mutually highly correlated, this
study also aims to examine the support for a global servant leadership factor that
explains the strong correlations among the servant leadership factors. To do so,
different models, including unidimensional, multidimensional, and second-order
measurement models, were compared to re-examine the conceptual framework of
servant leadership under a multilevel framework. The final purpose of the study is to
use MLSEM to investigate how the influence of servant leadership on followers’ job
satisfaction varies at the individual level and the organization level.

In summary, based on the issues and the identified research purposes, the following
questions were pursued in the study:

RQ1. Are there significant and non-trivial variances that can be explained by the
organization level in the responses of the followers to the items measuring
servant leadership?

RQ2. Does the servant leadership measure display a multilevel construct?
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RQ3. Do the measurement models of servant leadership vary at the individual level
and the organization level?

RQ4. Is the second-order factorial structure of servant leadership supported at both
the individual and organization levels?

RQ5. Is servant leadership a significant and positive predictor of followers’ job
satisfaction at both the individual and organization levels?

RQ6. Do the strengths of the relationship between servant leadership and followers’
job satisfaction vary at different levels?

Method
Participants
A total of 2,089 teachers from 117 primary and secondary schools in Hong Kong took
part in the study (average sampled teachers per school¼ 17.86, range¼ 5-38).
This sample consisted of 1,388 female teachers (66.44 percent), 671 male teachers
(32.12 percent), and 30 teachers (1.44 percent) whose gender were unspecified.

Measures
Servant leadership. The rater-report servant leadership questionnaire developed by
Barbuto andWheeler (2006) was adopted to measure the perceptions of teachers regarding
the servant leadership characteristics of their school principals. The questionnaire
is composed of 23 items (see Appendix) that measure five characteristics of
servant leadership: altruistic calling (four items), emotional healing (four items), wisdom
(five items), persuasive mapping (five items), and organizational stewardship
(five items). All the items were rated by the teachers on a four-point Likert-type scale
that ranged from 1 (strongly disagree) to 4 (strongly agree).

Job satisfaction. Four items (Eisenberger et al., 1997) were used to evaluate the
overall job satisfaction of the teachers. The teachers were asked to rate the items based
on the extent of their agreement with each of the four items along a six-point
Likert-type scale that ranged from 1 (strongly disagree) to 6 (strongly agree).

Data analysis
The construct validity of Barbuto and Wheeler’s (2006) servant leadership
questionnaire was examined using MLCFA in three steps. First, one-level CFA
analysis, which ignores the nested structure of the data, was conducted to fit Barbuto
and Wheelers’ (2006) five-factor measurement model to the total sample covariance
matrix with the aim of identifying the obvious model misspecification. The
appropriateness of multilevel analysis was then examined in the second step. This
step aimed to determine the systematic organization-level variations on each item and
justify the requirement of applying MLCFA. Two indices, including the intra-class
correlation (ICC) coefficient and the design effect, which are widely used in determining
the necessity of multilevel analysis, were computed to detect whether the organization-
level variations are present or not. ICC shows the proportion of the total variance in an
item that can be explained by between level (Hox, 2010; Muthén, 1994). The design
effect indicates the ratio of the variance of estimator under clustering sampling to the
variance under simple random sampling (Muthén and Satorra, 1995). If the values of
the ICC and design effect for the items in the study are small, it means that the majority
of the total variances in the teachers’ responses to the items are explained by the
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varieties within schools rather than between schools. A multilevel analysis will
therefore not necessarily be required. Conventional CFA analysis, which was
conducted in the first step, can be reasonable and unbiased. However, if the values of
the ICC and design effect for the items are substantial, indicating large variances in the
teachers’ responses among school levels, MLCFA is then required to simultaneously
incorporate the within-school and between-school varieties. In this study, the two
criteria that were used to determine whether MLCFA was warranted were that the ICC
was greater than 0.05 (Dyer et al., 2005) and the design effect was greater than two
(Muthén and Satorra, 1995). After the requirement of multilevel modeling analysis was
justified, MLCFA analyses were conducted to examine the construct validity of the
servant leadership questionnaire (Barbuto and Wheeler, 2006) in the last step.

The relationship between servant leadership and job satisfaction was examined
using MLCFA and MLSEM after the construct validity of the servant leadership
questionnaire (Barbuto and Wheeler, 2006) was supported with MCLFA.

Multiple goodness-of-fit indices were used in this study to assess how well the models
fitted the data. These indices include the χ2 statistic, the comparative fit index (CFI)
(Bentler, 1990), the Tucker-Lewis index (TLI) (Tucker and Lewis, 1973), the root mean
square error of approximation (RMSEA) (Browne and Cudeck, 1992), and the
standardized root mean residual (SRMR). According to Hu and Bentler (1999), a cutoff
value close to 0.95 or above for CFI and TLI, a cutoff value close to 0.08 or below for
SRMR, and a cutoff value of 0.06 or below for RMSEA were primarily used to determine
the adequacy of the model fit in the study. In addition, the Akaike information criterion
(AIC) (Akaike, 1974) and the Bayesian information criterion (BIC) (Schwartz, 1978) were
also used in the present study to compare the non-nested models. Relatively smaller AIC
and BIC values suggest better model in terms of model fit and parsimony.

All the analyses were conducted with the robust maximum likelihood estimation
method (MLR) using the computer software Mplus Version 6.1 (Muthén and Muthén,
2008/2011). With MLR, the standard errors of the parameter estimates as well as the
tests of fit were corrected and were robust in relation to the non-normality of
observations and categorical nature of the variables (Yuan and Schuster, 2013).

Results
Preliminary analysis
The descriptive statistics of the items that measure servant leadership are presented
in Table II. The means of all the items are greater than the median point (2.5), indicating
the positive attitude of the teachers toward the characteristics of servant leadership of
their principals.

CFA analysis of servant leadership questionnaire
CFA was first run to test the five-factor measurement model (Model 1), replicating the
analysis conducted by Barbuto and Wheeler (2006). The goodness-of-fit indices are
shown in Table III. These indices indicate that the five-factor model (Model 1) fits the
data very well (w2216ð Þ ¼ 916:644; po0:001; CFI¼ 0.975; TLI¼ 0.971; RMSEA¼ 0.039;
SRMR¼ 0.027; AIC¼ 57,618.435; BIC¼ 58,086.725). On the basis of the modification
indices provided by the software, the residuals between items 6 and 7, between items
9 and 11, between items 12 and 13, as well as between items 16 and 18 were allowed to
be correlated. The standardized factor loadings of the items range from 0.719 to 0.881,
indicating strong relationships between the items and the five latent factors. Table IV
presents the variances of as well as the inter-correlations among the five factors.
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The inter-correlations among the five latent factors range from 0.602 (between altruistic
calling and organizational stewardship) to 0.910 (between wisdom and persuasive
mapping) with a mean of 0.765. The strong correlations among the five latent factors may
be indicative of an underlying general servant leadership factor. Therefore, a single-factor
model (Model 2) and a second-order model (Model 3) were also fitted to the data. The
goodness-of-fit indices of Model 2, which are shown in Table III, suggest that the
unidimensional model (Model 2) does not fit the data satisfactorily (w2226ð Þ ¼ 4;337:912;
po0:001; CFI¼ 0.853; TLI¼ 0.835; RMSEA¼ 0.093; SRMR¼ 0.064; AIC¼ 62,217.616;
BIC¼ 62,629.485). However, the goodness-of-fit indices of Model 3, which are also
presented in Table III, indicate that the second-order model fits the data reasonably
well (w2221ð Þ ¼ 1;212:976; po0:001; CFI¼ 0.965; TLI¼ 0.959; RMSEA¼ 0.046;
SRMR¼ 0.040; AIC¼ 57,997.454; BIC¼ 58,437.533).

Appropriateness of multilevel modeling
The ICCs and design effects for the 23 items measuring servant leadership are
presented in Table II. As shown in the table, the ICCs for the 23 items range from 0.099
(i.e. “the principal goes above and beyond the call of duty to meet my needs”) to 0.281
(i.e. “the principal is very persuasive”) with a mean of 0.156, suggesting that the

Item M SD ICC Design effect

Altruistic calling (Cronbach’s α¼ 0.89)
1 2.573 0.670 0.122 3.051
2 2.695 0.701 0.120 3.017
3 2.488 0.679 0.123 3.068
4 2.751 0.663 0.099 2.664

Emotional healing (Cronbach’s α¼ 0.93)
5 2.792 0.736 0.132 3.219
6 2.592 0.720 0.151 3.539
7 2.559 0.730 0.159 3.673
8 2.661 0.711 0.152 3.555

Wisdom (Cronbach’s α¼ 0.91)
9 2.931 0.637 0.173 3.908
10 2.904 0.670 0.197 4.312
11 2.923 0.656 0.170 3.858
12 2.751 0.665 0.188 4.161
13 2.765 0.646 0.143 3.404

Persuasive mapping (Cronbach’s α¼ 0.89)
14 2.908 0.644 0.132 3.219
15 2.809 0.684 0.149 3.505
16 2.855 0.718 0.281 5.724
17 2.896 0.671 0.189 4.177
18 2.823 0.732 0.222 4.732

Organizational stewardship (Cronbach’s α¼ 0.88)
19 3.139 0.576 0.121 3.034
20 3.119 0.547 0.113 2.900
21 3.068 0.554 0.139 3.337
22 3.198 0.561 0.154 3.589
23 3.200 0.596 0.148 3.488

Table II.
Descriptive statistics
of items measuring
servant leadership
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Summary of the
goodness-of-fit

statistics for the
measurement models
of servant leadership
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organization level can account from 9.9 to 28.1 percent of the variances in these items.
The items that measure the factor of persuasive mapping have the largest average ICC,
whereas the items measuring altruistic calling have the smallest average ICC. In other
words, the teachers across the schools may be more similar in their perceptions
regarding the altruistic calling behaviors of their principals and more dissimilar in their
perceived persuasive mapping behaviors of their principals. The values of the design
effects range from 2.664 to 5.724 with a mean of 3.615, which are all greater than two.
In summary, these results show the substantial variances in the items that are
explained by the organization level, suggesting that conventional multivariate
statistical methods that ignore the nested structure of data are limited and MLCFA is
warranted to be conducted to create valid statistical inferences.

MLCFA analysis of servant leadership questionnaire
The first MLCFA model (Model 4) to be tested incorporates two five-factor models
at both the individual and organization levels (see Figure 1). The goodness-of-fit
indices in Table III indicate that the five-factor model fits the data at both levels
very well (w2439ð Þ ¼ 1;520:038; po0:001; CFI¼ 0.970; TLI¼ 0.966; RMSEA¼ 0.034;
SRMRwithin¼ 0.028; SRMRbetween¼ 0.047; AIC¼ 56,772.259; BIC¼ 57,539.577).
Comparisons of the AIC and BIC fit statistics indicate that the multilevel five-factor
model (Model 4) fits better than the one-level five-factor model (Model 1). This finding
demonstrates the advantage of running MLCFA with the hierarchical data over CFA.
The values of the standardized factor loadings of the items are all greater than 0.678 at
the individual level and 0.862 at the organization level. This result indicates that
strong relationships exist between the items and the latent factors at both levels. The
variances of the latent factors as well as the inter-correlations among the latent factors

Factor 1 2 3 4 5 6

CFA
1. Altruistic calling 0.300
2. Emotional healing 0.840 0.376
3. Wisdom 0.701 0.740 0.265
4. Persuasive mapping 0.781 0.835 0.910 0.275
5. Organizational stewardship 0.602 0.647 0.769 0.824 0.181

MLCFA
Individual level
1. Altruistic calling 0.252
2. Emotional healing 0.818 0.316
3. Wisdom 0.679 0.715 0.205
4. Persuasive mapping 0.755 0.804 0.892 0.238
5. Organizational stewardship 0.542 0.589 0.756 0.800 0.151
6. Job satisfaction 0.377 0.403 0.388 0.458 0.357 0.433

Organization level
1. Altruistic calling 0.045
2. Emotional healing 0.957 0.058
3. Wisdom 0.820 0.849 0.061
4. Persuasive mapping 0.902 0.947 0.955 0.039
5. Organizational stewardship 0.916 0.914 0.816 0.892 0.027
6. Job satisfaction 0.739 0.703 0.613 0.654 0.865 0.040

Note: All coefficients (correlation and variance) are significant ( po0.01)

Table IV.
Variances of and
inter-correlations
among the latent
factors

1156

LODJ
37,8

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 0
2:

20
 1

1 
N

ov
em

be
r 

20
16

 (
PT

)



at both levels are shown in Table IV. All the variances of the five individual-level factors
are statistically significant ( po0.01), which indicates the statistically significant
differences in scores on the five latent factors among the individual teachers.
The variances of the five organization-level factors are also statistically significantly
different from zero ( po0.01), indicating that the principals’ levels on the five
characteristics of servant leadership as evaluated by the teachers are significantly
different across the schools. As for the inter-correlations among the five latent factors at
the individual level, the correlation coefficients derived from the multilevel five-factor
model (Model 4) are close to those derived from the one-level five-factor model (Model 1).
The inter-correlations among the five servant leadership factors at the organization level
are uniformly greater than those at the individual level. The inter-correlations among
the five individual-level factors range from 0.542 (between altruistic calling and
organizational stewardship) to 0.892 (between wisdom and persuasive mapping) with a
mean of 0.735. The inter-correlations among the five factors at the organization level
range from 0.816 (between wisdom and organizational stewardship) to 0.957 (between
altruistic calling and emotional healing) with a mean of 0.90.

The strong inter-correlations among the five servant leadership factors might indicate
the presence of a general underlying servant leadership factor that predominantly
determines the teachers’ responses to the items or captures the relations among these
servant leadership factors. Therefore, four additional MLCFA models were tested.

Model 5 incorporates a five-factor model at the individual level and a single-factor
model at the organization level. Overall, the goodness-of-fit indices shown in Table III
indicate that the model fits the data well (w2446ð Þ ¼ 1;702:134; po0:001; CFI¼ 0.966;
TLI¼ 0.961; RMSEA¼ 0.037; SRMRwithin¼ 0.030; SRMRbetween¼ 0.091;
AIC¼ 56,886.340; BIC¼ 57,614.164). However, the value of the between-structure
SRMR indicates that the single-factor model fits marginally well at the organization level.

Another model (Model 6) that was tested incorporates two single-factor models
at both the individual and organization levels. The goodness-of-fit indices in
Table III indicate that the multilevel single-factor model does not fit the data
adequately (w2456ð Þ ¼ 6;550:662; po0:001; CFI¼ 0.833; TLI¼ 0.815; RMSEA¼ 0.080;
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Multilevel five-factor

model of servant
leadership
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SRMRwithin¼ 0.076; SRMRbetween¼ 0.098; AIC¼ 61,273.011; BIC¼ 61,944.414).
The seriously inadequate fit of Model 6, compared with the goodness-of-fit of Model 5,
can be principally explained by the misspecification of the model at the individual level.

The next model to be tested is a multilevel second-order model (Model 7), which is
graphically depicted in Figure 2. This model incorporates two second-order models
which are fitted to the pooled-within sample covariance matrix at the individual level
and to the scaled between-level covariance matrix at the organization level,
respectively. The goodness-of-fit indices of Model 7 (w2448ð Þ ¼ 1;971:030; po0:001;
CFI¼ 0.958; TLI¼ 0.953; RMSEA¼ 0.040; SRMRwithin¼ 0.045; SRMRbetween¼ 0.057;
AIC¼ 51,765.047; BIC¼ 57,881.587), which are presented in Table III, show that the
multilevel second-order model fits the data reasonably well. The standardized
structural loadings, which show the associations between the second-order factor and
the five first-order factors, range from 0.79 to 0.95 at the individual level and from 0.90
to 0.96 at the organization level.

The last model (Model 8) accommodates a second-order model at the individual
level and a single-factor model at the organization level. The goodness-of-fit indices in
Table III indicate that Model 8 fits the data adequately ( w2451ð Þ ¼ 2; 119:337; po0:001;
CFI¼ 0.954; TLI¼ 0.949; RMSEA¼ 0.042; SRMRwithin ¼ 0.046; SRMRbetween¼ 0.091;
AIC¼ 57,257.102; BIC¼ 57,956.715). However, similar to the results of Model 6, the
between-structure SRMR indicates that the single-factor model fits only marginally
well at the organization level. The comparison of the AIC and BIC fit statistics indicates
that Model 7 fits better than Model 8, providing additional support for a second-order
model over a single-factor model at the organization level.

Relationship between servant leadership and job satisfaction
The psychometric properties of the job satisfaction questionnaire were examined
before the relationship between servant leadership and job satisfaction was
explored using MLCFA and MLSEM. The results of CFA support the one-factor
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Multilevel second-
order model of
servant leadership
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model ( w22ð Þ ¼ 63:336; po0:001; CFI¼ 0.972; TLI¼ 0.915; RMSEA¼ 0.121;
SRMR¼ 0.019; AIC¼ 18,258.802; BIC¼ 18,326.524). The values of ICCs and design
effects indicated the significant and non-trivial variance in the four items accounted for
by organization level and warranted MLCFA analysis. MLCFA was subsequently
employed to examine how well the single-factor model fitted the data at both the
individual and organization levels. The goodness-of-fit indices indicate that
the MLCFA model fits the data adequately ( w24ð Þ ¼ 142:195; po0:001; CFI¼ 0.958;
TLI¼ 0.875; RMSEA¼ 0.129; SRMRwithin¼ 0.024; SRMRbetween¼ 0.007;
AIC¼ 18,200.079; BIC¼ 18,312.949). The standardized factor loadings at both the
individual and organization levels range from 0.628 to 0.997, suggesting the strong
relationships between the latent factor job satisfaction and the four items at the two
levels. The variances of the latent factors are statistically significant ( po0.01) at both
the individual and organization levels, indicating the significant differences in job
satisfaction among individual teachers and in the overall job satisfaction of teachers
among different schools.

The relationships between servant leadership factors and job satisfaction at both the
individual and organization levels were first examined by running MLCFA analysis.
Table IV presents the inter-correlations among the five latent factors of servant
leadership and the latent variable job satisfaction at the two levels. All five factors of
servant leadership are significantly and positively associated with job satisfaction at
both the individual and organization levels. The individual-level correlation coefficients
range from 0.357 (between organizational stewardship and job satisfaction) to 0.458
(between persuasive mapping and job satisfaction) with a mean of 0.396. The
organization-level correlation coefficients range from 0.613 (between wisdom and job
satisfaction) to 0.865 (between organizational stewardship and job satisfaction) with a
mean of 0.715. These results show that the relationships between job satisfaction and
servant leadership are stronger at the organization level than at the individual level.

MLSEM was further conducted to investigate how servant leadership predicted the
job satisfaction of followers at both the individual and organization levels. The multilevel
second-order model of servant leadership (Model 7) was selected here because of its
simplicity, conceptual appeal, and good model fit. In addition, it was chosen to avoid the
potential multi-collinearity problem that might result from the high inter-correlations
among the five servant leadership factors. MLSEM analysis was conducted to examine
the influence of the second-order factor of servant leadership on job satisfaction at both
the individual and organization levels. The goodness-of-fit indices suggest that the model
fits the data reasonably well ( w2634ð Þ ¼ 2;402:194; po0:001; CFI¼ 0.959; TLI¼ 0.955;
RMSEA¼ 0.037; SRMRwithin¼ 0.041; SRMRbetween¼ 0.078). The standardized structural
regression coefficients indicate that servant leadership has a statistically significant
effect on job satisfaction at both the individual level ( β¼ 0.470, po0.001; R2¼ 0.221) and
the organization level ( β¼ 0.690, po0.001; R2¼ 0.476). The effect of servant leadership
on job satisfaction is significantly stronger at the organization level than at the individual
level, which suggests varying relationships between servant leadership and job
satisfaction at different levels. This finding is in line with the results of the inter-
correlations between the five latent factors of servant leadership and the latent variable
job satisfaction estimated from MLCFA.

Discussion
By addressing the statistical issues associated with nested data which are inherent in
servant leadership studies, we re-examined the construct validity of Barbuto and
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Wheeler’s (2006) servant leadership questionnaire, explored the factorial structures of
servant leadership measures, and investigated the relationship between servant
leadership and job satisfaction under a multilevel framework. This study justified the
use of multilevel analysis to deal with the nested data in servant leadership studies and
made significant contributions to the literature of servant leadership studies.

Methodological implications
MLCFA and MLSEM are superior to conventional multivariate statistical modeling
methods in dealing with the hierarchical data that are prevalent in servant leadership
studies. The ICCs and design effects for the items that measure servant leadership
revealed the significant and non-trivial variances explained by organization level in
the study, which is in line with the findings of Liden et al. (2008). The substantial
organization-level variations justified the requirement of employing MLCFA and
MLSEM in studying servant leadership associated with nested data. The advantage of
MLCFA over CFA in resolving the statistical issues relevant to the nested structure of
the data in the studies on servant leadership is shown by the better fit of MLCFA
models. MLCFA and MLSEM are flexible and superior in scale validation and model
building for nested data in servant leadership studies. It is arguable that varying
measurement models might be displayed at different levels for hierarchically
structured data (Cheung and Au, 2005; Dyer et al., 2005; Muthén, 1991, 1994). The
findings of the present study provide additional empirical evidence to support the
argument. As revealed in the present study, the strengths of the relationships among
the servant leadership factors and the indicators as well as the inter-correlations among
these latent factors were significantly stronger at the organization level than at the
individual level. Therefore, the inter-correlations among the servant leadership factors
could be underestimated if CFA, which ignores the nested structure of the data, is used
to describe the characteristics of servant leadership. In addition, the empirical support
for different MLCFA models provides further support to the possibility that the factor
structures of a measure might vary at different levels for the data collected in a
hierarchical structure. Furthermore, the finding of the stronger influence of servant
leadership on job satisfaction at the organization-level than at the individual level also
illustrates the importance of considering the nested structure of the data. Overall, our
study reiterates the importance of using appropriate methods to capture a solid
definition of the construct at the theoretically appropriate levels of analysis at the
beginning of any analysis on servant leadership. In a broad sense, this study shows the
feasibility and capacity of using MLCFA and MLSEM as systematic analytical
frameworks that link both theoretical and methodological considerations in validating
servant leadership measures and developing models associated with hierarchical
structure data in servant leadership studies. We hope that this illustrative
implementation of MLCFA and MSEAM can lead to their widespread applications in
servant leadership studies.

Theoretical implications
This study provides support for the multilevel conceptual framework of servant
leadership. With respect to the factorial structure of servant leadership measures at the
individual level, our study replicated the five-factor measurement model derived by
Barbuto and Wheeler (2006). In line with previous findings (e.g. Barbuto and Wheeler,
2006; Sendjaya and Cooper, 2011), our results also revealed strong correlations among
the servant leadership characteristics with respect to the individual-level model.
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An important finding of the study was that the servant leadership measure also
operated well at the organization level of analysis and the construct validity for the
scale at the organization level was empirically supported. The substantive interest in
the organization-level servant leadership requires an organization-level approach
to the data. This study demonstrates that the differences in servant leadership
among different organizations can be captured by the measurement models at the
organization level.

The second-order factorial structure of servant leadership was empirically
supported at both the individual and organization levels. The strong correlations
among the five servant leadership factors at both levels observed in the study revealed
the presence of ambiguity in differentiating between the dimensions of servant
leadership. This result is in accordance with the findings of Reed et al. (2011) and
Sendjaya and Cooper (2011). The sustained multilevel second-order model indicates
that servant leadership can be taken as a holistic yet multifaceted construct that
signifies a selfless life and a profound and all-embracing philosophy of leadership,
largely reflecting the character strength of the leaders (Sendjaya and Cooper, 2011).
The second-order factorial structure of servant leadership at both the individual
and organization levels sustained by the current study advances an improved
understanding of the conceptual framework of servant leadership in which the distinct
but related servant leadership characteristics can be considered manifestations of
an underlying single and high-order construct. This finding contributes to better
conjectures on what might constitute the primary and secondary aspects of servant
leadership behavior as experienced by the followers. The advantages of demonstrating
the conceptual framework of servant leadership with the multilevel second-order
model should be acknowledged. A simple interpretation of the results can be
provided if the second-order factor is used in understanding the antecedents and
consequences of servant leadership (Reed et al., 2011). In addition, the potential multi-
collinearity problem possibly caused by the high correlations among the first-order
servant leadership characteristics can be avoided if the second-order factor rather
than the five first-order factors is included as an exploratory variable in a model
that aims to investigate the effect of servant leadership on individual or/and
organizational outcomes.

This study also found the adequate fit of a unidimensional model for demonstrating
organization-level servant leadership. However, this unidimensional measurement
model did not reasonably fit to the individual-level data. Although the multilevel
second-order model was chosen in investigating the effect of servant leadership on job
satisfaction in the present study, we cannot simply exclude the unidimensional model
from the alternative models that can be employed to demonstrate the framework of
servant leadership at the organization level. We believe that both qualitative and
quantitative studies are needed to help elaborate which or what competing model(s) can
further comprehensively demonstrate servant leadership at different levels. Therefore,
based on this preliminary study, we invite future researchers to extensively examine
the constructs of servant leadership under a multilevel framework to advance our
understanding of the construct of servant leadership.

Although we urge future researchers to continuously explore “better” models to
demonstrate the conceptual framework of servant leadership, we believe that some
preliminary recommendations can be given to future researchers regarding the
selection of measurement models of servant leadership in their studies based on the
findings of this study. The selection of servant leadership measurement models partly
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depends on the manner in which servant leadership is incorporated in the hypothesized
model or the served purpose of employing servant leadership. The empirical support of
the multilevel second-order model (Model 7) does not preclude practitioners and
researchers from employing the multilevel five-factor model (Model 4) because these
distinct factors, although sharing common variances, uniquely contribute to
constituting the framework of servant leadership (Sendjaya and Cooper, 2011). We
suggest that the multilevel five-factor model is preferred when servant leadership is
considered as a dependent variable in a model that aims to identify the antecedents of
servant leadership. When servant leadership is considered an independent variable in a
model, the multilevel second-order model is recommended to eliminate the potential
multi-collinearity problem possibly caused by the high correlations among the five
first-order factors. Clearly, MLCFA allows flexible selection of measurement models at
different analysis levels. MLSEM provides flexibility to build different structural
models that depict the relationships between different constructs at different levels
(Dyer et al., 2005; Muthén, 1991, 1994). Considering the manner in which servant
leadership is treated in the models at different analysis levels, different measurement
models of servant leadership can be employed to serve different level-specific purposes.
For example, if a multilevel model is applied to simultaneously explore how servant
leadership affects individual outcomes at the individual level and investigate how
servant leadership is predicted by leader personalities at the organization level, then
the second-order model and the five-factor model can be selected to serve their
respective purposes in the individual-level and organization-level models.

As expected, the significant and positive relationship between servant leadership
and followers’ job satisfaction was further empirically confirmed by this study. With
respect to the individual-level model, all five servant leadership factors were positively
correlated with job satisfaction. The results of MLSEM suggested that servant
leadership was a significant and positive predictor of job satisfaction and
approximately 22 percent of the variance in the job satisfaction of the followers was
accounted for by their perceptions of servant leadership. This is as expected because
servant leadership has been found to be significantly and positively related to job
satisfaction in previous studies (e.g. Barbuto and Wheeler, 2006; Jenkins and Stewart,
2010; Mayer et al., 2008). The additional contribution of our study to understanding the
relationship between servant leadership and job satisfaction resides in the findings of
their relationship at the organization level. With regard to the organization-level model,
all the five factors were highly correlated with job satisfaction, indicating a very strong
relationship between servant leadership and job satisfaction. Interestingly,
organizational stewardship had the strongest correlation with job satisfaction at the
organization level. This result differs from the result obtained from the individual-level
model. The proportion of variance in job satisfaction explained by servant leadership at
the organization level was approximately 48 percent, which was significantly greater
than that at the individual level. As a result, neglecting the multilevel structure of the
data might underestimate the relationship between servant leadership and job
satisfaction and therefore lead to inadequate conclusions. The positive relationship
between servant leadership and followers’ job satisfaction implies that the employee
job satisfaction can be improved by emphasizing servant leadership in an organization.
Servant leadership offers the potential to positively revolutionize interpersonal work
relations, which is a process that can possibly change organizational culture (Russell
and Stone, 2002). With this strategy, followers will feel that they are treated fairly and
supported completely in such a service-oriented organization and are more likely to feel
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that their basic needs at work are satisfied. As a result, their job satisfaction and
commitment will increase, which will in turn help the organization to achieve its goals
(Barbuto and Wheeler, 2006).

Limitations of the study
The limitations of this investigation should be considered when interpreting and
generalizing the findings of the study. The key limitation of the study is the cross-
sectional nature of the data. The design of the study involved only one concurrent data
collection for servant leadership and job satisfaction at a single point in time. One of the
limitations of cross-sectional study is that it does not allow for confident casual
conclusions irrespective of the advanced statistical methods used in the analysis
(Spector, 1994). The possibility that the direction of causality might be the reverse of
that hypothesized can never be ruled out in cross-sectional studies. Therefore, the
relationship between servant leadership and job satisfaction might be explained in an
opposite direction to the assumption that servant leadership influences job satisfaction.
That is, the perceptions of individual followers toward job satisfaction might affect
their ratings of their leaders. A longitudinal study where the servant leadership
measures are collected prior to the job satisfaction measures can be conducted in the
future to address this concern. Another limitation of the study is that the data were
collected in an educational setting. Whether or not the findings of the study can be
replicated in the corporate setting is still an open question.

Directions for future research
The findings of this illustrative study of applying MLCFA and MLSEM to validate
servant leadership instrument and investigate the relationship between servant
leadership and followers’ job satisfaction highlight at least two areas for future
research. Although different measurement models have been compared by using
MLCFA in our study to explore the conceptual framework of servant leadership,
MLCFA cannot indicate whether or not a model fits the true model because multiple
models probably all fit the data reasonably well (MacCallum et al., 1993). The findings
of our study, in accordance with other studies (e.g. Reed et al., 2011; Sendjaya and
Cooper, 2011), indicated strong relationships among the characteristics of servant
leadership. Thus, a possible underlying general servant leadership factor might
explain the responses of the followers to all the servant leadership items, except
for domain-specific servant leadership factors. Although our study supports the
high-order factorial structure of servant leadership, the roles of specific factors that
are independent of the general factor cannot be studied using this second-order
model. Therefore, alternative models such as the bi-factor model (Chen et al., 2006;
Gibbons et al., 2007) can be examined for their fit to the data to explore the conceptual
framework of servant leadership in depth. Doing so will further elucidate the
conceptual framework of servant leadership as well as the effects of servant
leadership factors on individual and organizational outcomes.

The relationship between the rater-report servant leadership measure and the
self-report servant leadership measure, which has not yet been fully explored, is
another interesting area for future research. Our study shows that MLCFA and
MLSEM can be directly applied in future studies to investigate how the self-report and
rater-report servant leadership measures are associated by adding self-report servant
leadership measure to the organization-level model.
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Conclusion
This study illustrates how to use MCFA and MSEM to appropriately address the
methodological issues associated with nested data raised in previous studies on servant
leadership. Our results show the non-trivial variances in the responses of the followers
to the servant leadership items explained by the organization level and justify the
requirement of running multilevel factor analysis for rater-report measures of servant
leadership. The findings of the study provide additional evidence that MLCFA
produces superior estimation than CFA which ignores the inherent hierarchical
structure of data collected in servant leadership studies. This study reveals the
multilevel construct of servant leadership that has not been adequately researched in
previous studies. Revisiting the construct validity of Barbuto and Wheeler’s (2006)
servant leadership questionnaire using MLCFA in this study provides empirical
support for the multidimensional measurement model, which is composed of five
distinct but closely related factors at both the individual and organization levels.
The results of MLCFA also provide support for the second-order factorial structure of
servant leadership at both levels, suggesting the presence of an underlying single and
high-order construct that captures the correlations among the five first-order
subdomains of servant leadership. All the five factors of servant leadership display
significant, positive, and unique relationships with job satisfaction at both the
individual and organization levels. The results of MLSEM not only indicate the significant
and positive effects of servant leadership on job satisfaction but also show varying
degrees of the influences at different levels. Overall, our study offers new insights into the
conceptual framework of servant leadership measures and the effects of servant
leadership on individual and organizational outcomes by applying appropriate statistical
methods to analyze the hierarchically structured servant leadership data. These findings
will promote the appropriate usage of servant leadership measures in research and
practice, provide empirical insights into the burgeoning field of servant leadership, and
expand and enhance the impacts of servant leadership studies.
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Appendix
Servant leadership questionnaire (Barbuto and Wheeler, 2006)

(1) The principal puts my best interests ahead of his/her own.

(2) The principal does everything he/she can to serve me.

(3) The principal sacrifices his/her own interests to meet my needs.

(4) The principal goes above and beyond the call of duty to meet my needs.

(5) The principal is the one I would turn to if I had a personal trauma.

(6) The principal is good at helping me with my emotional issues.

(7) The principal is talented at helping me heal emotionally.

(8) The principal is the one who could help me mend my hard feelings.

(9) The principal seems alert to what’s happening.

(10) The principal is good at anticipating the consequences of decisions.

(11) The principal has great awareness of what is going on.

(12) The principal seems in touch with what’s happening.

(13) The principal seems to know what is going to happen.

(14) The principal offers compelling reasons to get me to do things.

(15) The principal encourages me to dream “big dreams” about the organization.

(16) The principal is very persuasive.

(17) The principal is good at convincing me to do things.

(18) The principal is gifted when it comes to persuading me.

(19) The principal believes that the organization needs to play a moral role in society.

(20) The principal believes that our organization needs to function as a community.

(21) The principal sees the organization for its potential to contribute to society.

(22) The principal encourages me to demonstrate community spirit in the workplace.

(23) The principal is preparing the organization to make a positive difference in the future.

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
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1167

MLSEM
analysis

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 0
2:

20
 1

1 
N

ov
em

be
r 

20
16

 (
PT

)


	Outline placeholder
	A1


