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Chapter 4 
 

Construction of the instruments 
 
4.1  Introduction 

In chapter two our choice to use the Competing Values 
Framework of Quinn and Rohrbaugh (1983) is argued for because 
of the perceived need to use a general leadership model because 
general models are relevant to several aspects of organizations. The 
fact that a general leadership model can address everything from 
the behavior of leaders to their roles or cognitions, as well as the 
culture and structure of organizations makes a general model de-
sirable within the context of our study. The breadth of variables that 
such a model encompasses makes it ideal for studying the chain of 
variables described in sections 1.4 and 3.1; in addition, the search 
for a common structure within different elements of the organiza-
tion is feasible. The model even recognizes behavioral complexity 
as a requisite for leadership effectiveness, which is a principle we 
appreciate in the model. In chapter three we described how the 
framework was used in the current study to measure role percep-
tions and behavior of school leaders.  

The Competing Values Framework by Quinn and Rohr-
baugh is a widely accepted framework and applied in many differ-
ent areas. In this chapter, we investigate whether or not it is a good 
model for measuring school leadership. We first test the framework 
for the role perceptions of the school leader (4.2), followed by test-
ing validity with regard to the school leaders' behavior (4.3), finally, 
we validate our instrument in light of the antecedent variables (4.4). 
 
4.2  Role perceptions of school leaders 
 

4.2.1 Quinn’s role perceptions 

In section 2.4 the theoretical model concerning role percep-
tions of school leaders is presented. The instrument for role percep-
tions in our questionnaire was based on the self- assessment test: 
‘competing values: management roles’, developed by Quinn, Faer-
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man, Thompson and McGrath (1996). In order to make the instru-
ment more appropriate for the educational setting, some of the 
items from the original self-assessment test were replaced by items 
developed by Kok (2002). According to the theoretical model on 
which the questionnaire is based, one can distinguish eight differ-
ent role perceptions: facilitator, mentor, broker, innovator, monitor, 
coordinator, producer, and director (see figure 2.2 and table 2.1).  

We analyze whether the above-mentioned model shows an 
adequate fit in order to test the validity of this instrument in meas-
uring the role perceptions of school leaders. This question concerns 
the divergent validity of the distinctions made in the questionnaire 
in other words: do we find empirical evidence for the different con-
structs we intend to measure? Can we distinguish the eight differ-
ent roles of Quinn and Rohrbaugh by using a particular model? 

The first model tested contains eight factors, and all items 
only have loadings on the factor they are supposed to measure. This 
model does not fit the data well (N=97; χ2 = 1087.840; df = 566; 
p=.000; RMSEA = .097; 90% CI RMSEA = .089 - .106). A close look at 
the parameters of the model reveals that two factors (roles) are 
hardly identified; most factor loadings on these two factors (roles) 
are non-significant. After deleting 10 items that show non-
significant factor loadings, the model shows a mediocre fit (N=97; 
χ2 = 418.613; df = 271; p=.000; RMSEA = .075; 90% CI RMSEA = .060 
- .089). In this model, all items have significant loadings on the fac-
tor they are supposed to measure. In addition, the producer-factor 
(role) shows a perfect correlation with the monitor- and the facilita-
tor factors (roles). Closer inspection of the items pertaining to the 
producer factor (role) revealed that the two remaining items of this 
factor were not really measuring the producer construct, but the 
monitor- and the facilitator construct, respectively. We therefore 
eliminated the producer factor (role) from the model and allocated 
these two items to the monitor- and to the facilitator factor, respec-
tively. The model was fitted once again; this seven factor model 
shows a mediocre fit (N=97; χ2 = 417.872; df = 278; p=.000; RMSEA 
= .072; 90% CI RMSEA = .057 - .086). The high upper boundary of 
the confidence interval is due to the relatively small sample size 
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(N=97), resulting in a large confidence interval (see Appendix 1, ta-
ble 1).  

In this manner, we discern seven roles, instead of the eight 
distinguished by Quinn and Rohrbaugh (1983). These seven re-
maining roles are: facilitator, mentor, broker, innovator, monitor, 
coordinator, and director. 

The number of items and the alpha’s for each of the seven 
roles from the Competing Values Framework are presented below: 

Table 4.1  School leader questionnaires on Quinn's role perceptions: alpha’s and number 
of items. Sum scores are set back to the original four-point-Likert scale (1= of no impor-
tance at all; 4= very important). 

Role Perceptions Alpha Items 

Director .16 2 

Coordinator .61 5 

Monitor .68 5 

Facilitator .59 3 

Mentor .65 5 

Innovator .75 3 

Broker .54 3 

As can be seen in table 4.1, there is only one internally consis-
tent scale (Cronbach’s Alpha  > .70). Most scales are less internally 
consistent (α of .54-.69) and one scale is not consistent at all (the di-
rector role). The low α’s might be due to the small number of items 
in each role; however, it is important to note that we do have a 
good fit for these roles, despite the low alpha value. 

 
4.2.2 Educational and administrative leadership roles 

In addition to the eights roles distinguished in the Compet-
ing Values Framework, we also added two roles concerning educa-
tional vs. administrative school leadership. To investigate these 
roles, we used the instrument ‘importance attached to the perform-
ance of educational and administrative tasks’ (Krüger, 1994). The in-
strument was developed for secondary school leaders, making it 
applicable to our sample without needing any further adjustment. 
Based on factor analyses and item analyses, we deleted two items; 
therefore, the version of Krüger's instrument used in this study en-
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compasses two Likert scales consisting of six and seven items, re-
spectively. Factor analyses show that this instrument can easily dis-
tinguish between educational and administrative school leadership.  

Table 4.2  School leader questionnaires on 'importance attached to the performance of 
educational and administrative tasks': alpha’s and number of items. Sum scores are set 
back to the original four-point-Likert scale (1= of no importance at all; 4= very impor-
tant). 

Administrative and educational leadership Alpha Items 

Administrative orientation .85 6 

Orientation towards the primary process .82 7 

The alpha’s for the scales administrative and educational ori-
entation are both above .70, indicating good internal consistency. 

In line with our analyses of Quinns’ role perceptions, we also 
tested the validity of  Krüger's instrument for measuring the admin-
istrative and educational role perceptions by  testing the adequacy 
of the model's fit. We first fitted the original instrument (as devel-
oped by Krüger (1994)), which resulted in no fit (N=99; χ2 = 187.118; 
df = 64; p=.000; RMSEA = .139; 90% CI RMSEA = .116 - .163). We 
then fitted the model based on the explorative factor analyses men-
tioned above. The RMSEA indicates a fair fit, but the upper bound-
ary of the confidence interval of RMSEA is .096, indicating a medio-
cre fit (N=99; χ2 = 93.113; df = 64; p=.0102; RMSEA = .068; 90% CI 
RMSEA = .034 - .096).  
 
4.3  School leader behavior 

In section 2.5 we have described two different models to rep-
resent the teacher questionnaire concerning behavior of school 
leaders, and the questionnaire administered to school leaders con-
cerning their own but similar behaviors. The first model is the four-
factor-model as tested by Kalliath, Bluedorn, and Gillespie (1999). 
In this model, the latent dimension of the organizational effective-
ness construct shares varying degrees of overlap with the two su-
per-ordinate value continua: internal/external (I/E) orientation and 
flexibility/control (F/C). In Kalliath et al's view, each of the four 
quadrants/dimensions can be understood as a latent variable. 
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When the framework is tested from this assumption, one is in fact 
testing to what extent the items represent the following four latent 
variables: rational goal, internal process, human relations, and open 
system. Note that the two dimensions sharing the two subordinate 
continua are not orthogonal, and that dimensions located in oppo-
site quadrants do not share any common super-ordinate values.  

The second model is the model we have referred to as facet 
design, which includes two options. The first option assumes two 
bi-polar factors, namely the internal-external factor and the flexibil-
ity-control factor. The drawback of this option is that it assumes 
that the two ends of each of the two factors are opposites, and 
therefore mutually exclusive. Using this option, it is impossible to 
score high on both the internal and the external dimension simulta-
neously. However, according to Quinn and Rohrbaugh (1983), it is 
desirable for the effectiveness of the leader (or organization if tested 
in a different context than a school) to score high on at least three of 
the four quadrants, which is impossible with two bi-polar dimen-
sions. This means that Quinn and Rohrbaugh implicitly assume a 
four factor instead of a two factor model; for this reason, we reject 
the two factor, bi-polar, option of facet design. 

In the second option of facet design, the Competing Values 
Framework is interpreted as being composed of four separate fac-
tors, namely a factor 'internal', a factor 'external', a factor 'control', 
and a factor 'flexibility'. In this version, each item loads on two of 
the four dimensions. For example, an item that belongs to the Open 
System quadrant should score both on the external factor as well as 
on the flexibility factor (see figure 2.2). In the facet design it is pos-
sible to score high on the internal and the external dimension simul-
taneously, making it a suitable option for detecting behavioral 
complexity. From this point forward in the thesis, when we refer to 
the 'facet model', we refer to this second option, with four separate 
factors, and not to the bi-polar facet model addressed above. 

In order to determine the validity of the instrument for meas-
uring the behavior of school leaders, we test both contrasting mod-
els (Kalliath et al. & facet design) by means of co-variance structural 
equation modeling. The two models are nested, which implies that 
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one can test statistically which of these models is a better fit. We 
aimed to answer the following questions: 

1. Do the models mentioned above show an adequate fit using 
SEM if we use data from teachers and school leaders in a two-
group model? 

2. If so, which of the above-mentioned models is most appropri-
ate for describing our data, the Kalliath model or the facet 
model? 

3. Is there an adequate fit for one or for both of the aforemen-
tioned two group models if we equally constrain all parame-
ters of both groups? 

4. How much school-level variance is found in teacher question-
naire variables concerning the school leader? 

5. Is there any convergent validity between variables in the tea-
cher questionnaire and variables in the school leader ques-
tionnaire that were designed to measure the same traits of the 
school leader from two different perspectives (self-reported 
vs. teacher-reported)? 

Both models are fitted for teachers and school leaders simul-
taneously, that is, we fitted a two-group model with teachers and 
school leaders as the two groups. For both models, the most parsi-
monious model was fitted in which all parameters in both groups 
(teachers vs. school leaders) are equal (e.g. question three above). 
This allowed us to check whether the relationships between the 
items and factors, as well as the relationship between the factors 
themselves, are equal for the two distinguished groups. If a two-
group model with identical parameters does not fit both groups, we 
have measured dissimilar constructs. 

The first model fitted is equal to the one described by Kalli-
ath et al. (1999). As stated above, this model distinguishes four fac-
tors: rational goal, internal process, human relations, and open sys-
tem. In this model, each item in the teacher questionnaire is thought 
to have a loading on one of these four factors. The model (Kalliath 
et al.) shows a fair fit (χ2 = 5095,208; df=1702; p=.0000; RMSEA = 
.072; 90% C.I. RMSEA=.070 - .075). All items have significant factor 
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loadings (p<.01) on the factor they are supposed to measure (see 
Appendix 1, table 2) 

The second model fitted is the facet model, which supposes 
that each item in the questionnaire loads on two factors. The four 
factors in this model represent four different forms of leadership 
behavior: control, internal, external, and flexibility. The first factor 
consists of the control dimension, with items from the rational goal 
quadrant and the internal process quadrant. The second factor con-
sists of the internal dimension and contains items from the internal 
process and the human relations quadrant. The third factor (exter-
nal) includes human relations and open system, both part of the ex-
ternal dimension. The fourth factor is formed by the open system 
and rational goal quadrant, the flexibility dimension. In this man-
ner, each factor consists of two quadrants sharing the same dimen-
sion and each quadrant is put in two dimensions. This second facet 
model also shows a fair fit (as the first facet model also did) (χ2 = 
4183,645; df=1661; p=.0000; RMSEA = .062;  90% C.I. RMSEA=.061 - 
.065) and a significantly better fit than the Kalliath model (∆ χ2 = 
911,563; ∆ df = 41; p<.001).  

Not only is the difference in χ2 significant (testing exact fit), 
but it is also the case that the 90% confidence intervals of RMSEA of 
the two models do not overlap, which indicates a significantly bet-
ter fit of the facet model. Based on these results, the facet model is 
better able to describe our data; therefore, this is the model that we 
will use. However, if we consider the critical ratios of factor load-
ings above 2.52 to be significant, as recommended by Jöreskog and 
Sörbom (1988), two of the four factors in the facet model are not 
identified, or in other words, all factor loadings of items on these 
two factors are not significant. For this reason, despite the signifi-
cantly better fit of the facet model, we reject the facet model and 
continue our analyses with mean scores and factor scores from the 
Kalliath model. The answer to our second research question: the 
Kalliath model is the most appropriate model for our data.  

Based on these results, we are now able to answer the first 
and the third research questions in the affirmative. A two-group 
model with all parameters constrained to be equal in both groups 
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(teachers and school leaders) holds for both the facet and the Kalli-
ath model. This implies that the relationship between the items and 
the latent factors, as well as the interrelations between factors, can 
be considered equal for both groups. It is because the two-group 
model with identical parameters fits that we can, for the moment, 
conclude that the two separate questionnaires (teacher and school 
leader) have measured the same constructs. 

The fourth research question concerns the validity of the 
teacher questionnaire as an operationalization of school leader 
characteristics. In order to investigate this, the proportion of school-
level variance in each of the sums of the Kalliath model is estab-
lished. The teacher questionnaire measures four different character-
istics of school leaders, therefore, the only type of valid variance in 
these characteristics is school-level variance; each teacher from a 
specific school is reporting information about the same school 
leader. If teachers disagree about the characteristics of their school 
leader, teacher-level variance will be found. In practice, the amount 
of teacher-level variance shows the amount of 'error variance', that 
is, the amount of error in using the scores as a reflection of charac-
teristics of the school leader. If we only consider the scores to reflect 
the perception that teachers have of their school leader's character-
istics (and not reflect actual characteristics of the leader), the 
teacher-level variance can also be considered to be valid variance, 
and not error variance.   

Results from multilevel analyses on the scores from the Kal-
liath model can answer the remaining research questions. To estab-
lish the amount of school-level variance in the sums of scores from 
the teacher questionnaire, two different sums per construct were 
used: factor scores as generated by Mplus, and ordinary sums cre-
ated by summing all the appropriate item values. The results of the 
multilevel analyses are presented in table 4.3.  

The multilevel analyses first verified whether we must dis-
tinguish a school level in addition to the teacher level. For each 
sum, we fitted two multilevel models: one with only a teacher level, 
and one with a teacher level as well as a school level. The program 
gives an IGLS value for each model. The difference in IGLS values 
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between the two models has a χ2-distribution where the difference 
in the number of parameters estimated is the number of degrees of 
freedom. Since the difference between the models tested for each 
sum is only the inclusion or exclusion of a school level, each differ-
ence in IGLS is distributed as a χ2 with one degree of freedom. A χ2 
with one degree of freedom is significant at 5% (p<.05) if it exceeds 
3.8, significant at 1% (p<.01) if it exceeds 6.6, and significant at 0,1%  
(p<.001) if it exceeds 10.8.  

As  presented in table 4.3 for all sums (normal sums and fac-
tor scores), a multilevel model with a teacher level and a school 
level shows a significantly better fit (p < .001). This means that for 
all scores, factor scores and normal sums, there is a significant 
amount of school-level variance. Therefore, we can compute the 
proportion of school-level variance in all scores. In table 4.3 we see 
that these proportions run from 0.11 to 0.21; this is the answer to the 
fourth research question. We can also see that, on average, regular 
sums show higher proportions of school-level variance than factor 
scores. For this reason, normal sums will be used in answering the 
fifth and final research question. 

Table 4.3 Teacher questionnaires: percentages of school-level variance in Kalliath sums 
and differences in IGLS between models with and without a school level. For all sums a 
model with only a teacher level fits significantly worse than a model with a teacher and a 
school level.  

Variable 

% School  
Level variance 

 
Delta IGLS 

 

Factor score rational goal 11.1 18.024* 

Regular sum rational goal 17.7 41.867* 

Factor score internal process 19.4 45.795* 

Regular sum internal process 20.2 52.766* 

Factor score human relations 19.8 45.961* 

Regular sum human relations 21.1 51.652* 

Factor score open system 15.7 32.445* 

Regular sum open system 14.7 28.667* 

*=significant at the p<.001 level 

Multi-level analyses were also used in answering the fifth 
and final research question . The dependent variables in these 
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analyses are the normal sums and the factor scores calculated from 
the teacher questionnaire data; these sums and factor scores are 
based on the Kalliath model. The independent variables are the cor-
responding sums and factor scores calculated from the school 
leader questionnaire data. In the analyses, normal sums of teacher 
scores are predicted using normal sums of school leader scores; 
likewise, teacher factor scores are predicted using school leader fac-
tor scores. The results of these analyses are presented in table 4.4. 

Table 4.4. Percentages of school-level variance in Kalliath normal sums and factor scores 
from the teacher questionnaire explained by the corresponding normal sums and factor 
scores coming from the school leaders. (n.s.=non-significant) 

Variable 

% School 
Level Variance 

Explained 

Level of 
Significance 

(p) 

Factor score rational goal -     n.s. 

Regular sum rational goal 13  <  .01 

Factor score internal process -     n.s. 

Regular sum internal process 15  < .01 

Factor score human relations 14  < .01 

Regular sum human relations 12  < .05 

Factor score open system 18  < .01 

Regular sum open systems 49  < .001 

As shown in table 4.4, the convergence between the teacher 
scores and the school leader scores on both the factor and regular 
scores is small. The analyses show between 0% and 49% of school-
level variance is explained; must bear in mind that these are per-
centages of explained school-level variance. The actual percentages 
of school level variance vary between 10% and 20% (see table 4.3). 
Therefore, we may conclude that, at most, 49% of 14,7% (= 7%), of 
the variance of a teacher variable covaries with the same variable 
measured through self-reporting in the school leader questionnaire. 
Therefore, the convergent validity of these two groups of scores is 
low.  

What this means is that school leaders and teachers have dif-
fering perspectives on the same aspects of school leader behavior be-
cause each group reports differently on school leader behavior. We 
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believe that these analyses indicate that teachers and school leaders 
have different perceptions about the daily actions of the school 
leader. In consideration of the results presented above, we can con-
clude one of two things: 1) that the teacher questionnaire is not 
valid (or is only marginally valid) as a measure of school leader be-
havior, or 2) that both questionnaires are valid, but that teachers 
and school leaders have different perceptions of the behavior of 
school leaders. If the second option is the case, both questionnaires 
may be valid. The amount of school-level variance in the teacher 
questionnaire scores is low, and the convergent validity with the 
same constructs as measured by the school leader questionnaire is 
also far from acceptable. The number of items in each model and 
the corresponding alpha’s for school leaders and teachers are pre-
sented in tables 4.5 and 4.6: 

Table 4.5 School leader questionnaires self-reporting school leader behavior: Cronbach’s 
alpha and the number of items measuring each behavior 

Behavior Alpha Items 

Rational goal .63 8  

Internal process .69 11  

Human relations .70 14  

Open system .77 9  

 
 
Table 4.6 Teacher questionnaires concerning the behaviorof their school leader: Cron-
bach’s alpha and the number of items measuring each behavior 

Behavior Alpha Items 

Rational goal .63 8  

Internal process .69 11  

Human relations .70 14  

Open system .77 9  

Table 4.6 shows that the alpha’s of all scales within the teacher 
questionnaires are good (α of .70 and up).  

The alpha’s concerning the behavior of school leaders are 
slightly better than the alpha’s of the role perceptions (see table 4.1). 
This might be due to the fact that the behavior scores are based on a 
larger number of items in each scale than the role perceptions 
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scores, which were based on fewer items. Generally speaking, the 
more items are included in a score, the better the alpha’s will be 
(with the constraining condition that the items correlate positively 
among themselves). 
 

4.4  Antecedents 

Most of the antecedent variables from our research model 
(section 3.2) were measured by one question, for example ‘Are you 
male or female?; What is your year of birth?; What is the percentage 
of students from a family with a high SES in your school?’; How 
many students attend your school? (the variable 'school size'. Addi-
tionally, two antecedents were questioned using existing instru-
ments: tasks of the school leader, and decentralization. Tasks of the 
school leader were measured using an instrument developed by 
Krüger (1994) in order to measure which tasks school leaders fulfill 
by themselves, which tasks they perform with others, and which 
tasks are the complete responsibility of others. 

In section 2.6.1 we addressed ways in which the context of 
the school influences the school leader. Based on the instrument 
‘perceived shift in policy space’ by Hooge (1991) we questioned the 
school leaders if they experienced, as a result of decentralization, 
more or fewer possibilities to develop their own policies in the fol-
lowing domains: finances, organizational and educational matters, 
external policy, and personnel affairs. Factor analyses were con-
ducted on the items concerning the perceived effect of decentraliza-
tion, with the results showing that three factors could be discerned. 
The first factor is ‘perceived shift in policy space as a result of de-
centralization’ (5 items), the second factor is ‘perceived change in 
the job of school leaders’ (4 items) and the third factor is ‘perceived 
effect in student outcomes’ (1 item). 

The internal consistency (Cronbach’s alpha) of the scale ‘per-
ceived shift in total policy space’ was found to be .77; this is in line 
with the results of Hooge (1991), where an alpha of .71 was ob-
tained for the same scale.  
 



Chapter 4 – Construction of the instruments 

 133 

4.5 Conclusion 

The Competing Values Framework appears to be a good 
model for measuring the role perceptions and behaviors of school 
leaders. Interestingly, we found no evidence for the role ‘producer’ 
and therefore eliminated this role from the model. This resulted in a 
model with seven roles: facilitator, mentor, broker, innovator, moni-
tor, coordinator, and director. 

The distinction between the roles educational school leader-
ship and administrative school leadership (Krüger, 1994) was 
clearly present in our data, each role measured by a scale with a 
good Cronbach’s alpha. 

In regard to the behavior of school leaders, the Competing 
Values Framework (as interpreted by Kalliath) proves to be a better 
model to describe the structure in our data than the facet model. 
Furthermore, the two-group model with teachers and school lead-
ers as separate groups shows a fair fit, even when we constrain all 
parameters to be equal in both groups. It can therefore be con-
cluded that the model appears to be exactly equal for both groups, 
indicating that neither group differs in terms of the structure in the 
data. Based on these results, one could argue that the Competing 
Values Framework is an appropriate model for constructing a ques-
tionnaire measuring educational leadership behavior. However, the 
answers to the other research questions shed a different light on 
this conclusion. Results of the multilevel analyses indicate that the 
scores based on the Kalliath model (normal sums and factor scores 
alike) only contain very little school-level variance, which implies 
that the scores coming from the teacher questionnaire are not a very 
valid construct for characterizing school leader behavior. In addi-
tion, only a low amount of convergence was found between scores 
meant to measure the same constructs, but coming from the teacher 
questionnaire on the one hand, and from the school leader ques-
tionnaire on the other. Therefore, the conclusion is that these two 
groups of scores show only a low amount of convergent validity.  

Despite this low convergent validity, it is highly notable that 
our results are in line with results of other studies; Heck and Mar-
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coulides (1996) reported finding only 20 to 30% school-level vari-
ance in scores coming from teacher questionnaires meant to meas-
ure school leader behavior. Hallinger and Heck (1998) warn against 
summing teacher data without checking the amount of school-level 
variance in the data.  

In the past three decades, several researchers have indicated 
the dubious validity of teacher questionnaires to measure school 
leader behavior, and pleas have been made to find more objective 
and valid ways for measuring the relevant characteristics of school 
leader behavior to be used instead of questioning teachers (e.g. 
Yukl, 1981; McCall & Lombardo, 1978). Unfortunately, these rec-
ommendations have not lead to a change in research practice; many 
of those researching school leader behavior still use teacher ques-
tionnaires as an operationalization of school leader behavior 
(Leithwood & Jantzi, 1999; Bogler, 1999; Silins, 1994; Nguni et al., 
2006).  

It is our hope that the current work can once again bring the 
question of how best to measure school leader behavior to the fore-
front of educational research. Our suggestion, based both on our 
work here as well as the literature preceding this study, is to search 
for multiple operationalizations, which can then be analyzed in or-
der to establish to what degree these separate operationalizations 
converge. In addition, we think it is important to use more objective 
methods to measure school leader behavior (e.g. observations, cam-
era registrations, logs etc.). Despite the significant amount of time 
and energy that these objective methods would require, this could 
be (part of) the solution to the validity problem. These suggestions 
will be discussed in detail in chapter six.  
 

 
 
 
 
 
 
 


