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ABSTRACT

This paper examines the psychometric properties of the Principal Practices
Questionnaire (PPQ) for use in school leadership research. The PPQ has been
developed as a diagnostic instrument to measure the various dimensions of
transformational leadership based on the Rasch Measurement Model. With the
growing awareness and importance given to psychometrics, particularly on interval
measurement, this paper discusses the development of the PPQ and its psychometric
properties based upon the framework of Item Response Theory (IRT). The PPQ was
designed to determine the extent to which principals exhibit transformational
leadership practices. The PPQ was validated using 290 secondary school teachers to
elicit teacher's perceptions about their principals’ leadership practices. The sample
comprised practising teachers from six high performing Malaysian public schools. In
this study Rasch Model was used to determine the validity of the 30 questionnaire
items based on the estimates of item difficulty and psychometrics attribute criteria.
The results of this study showed that the PPQ may be supported by evidence as a
valid research instrument because of its psychometric properties and internal
consistencies. Having shown evidence of high reliability and statistical validity, the
PPQ may therefore be used as a basis for assessing the transformational leadership
practices of school leaders.

Keywords: Rasch Model, questionnaire validation, Item Response Theory,
transformational leadership.

INTRODUCTION

Education systems around the world are being challenged into implementing
systemic education reforms to meet the competitive demands of globalization. Such
an environment places high demands on school leaders because of the nature of the
education reform. With quality of education being the prime objective for
educational excellence, studies show that the practices of school leaders are
increasingly identified as the contributing factor responsible for determining
students’ learning environment and school outcomes (Adams, Raman Kutty & Mohd
Zabidi, 2017; Velarde 2017; Sinnema, Ludlow, & Robinson, 2016; Jones, Adams,
Hwee Joo, Muniandy, Perera, & Harris, 2015). In most school governance structures,
the principal holds the highest authority in the institutional hierarchy. The principal
is most often cited as the key leader of a school structure who plays a pivotal role in
building school capacity in educational settings. Nevertheless, school principals are
increasingly expected to innovate, stimulate and implement changes within their
own institutions (Harris, Jones, Adams, Perera, & Sharma, 2014). At the same time
as more attention is placed on school principals, their leadership practices are
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increasingly being evaluated to ensure that they sustain high levels of capacity to
successfully implement transformational change in their schools. In this research,
the Principal Practices Questionnaire was used to measure and evaluate school
principals’ leadership practices and the objective of using Rasch Model was to test
the validity and reliability of the 30-item PPQ.

There have been various diagnostic research instruments particularly questionnaires
and inventories that have been developed for measuring various aspects of
leadership. However, there are limited number of research instruments used to
diagnose the leadership practices of school principals (Devine, 2013; Leithwood &
Sun, 2012). The Leadership Practices Inventory is an established instrument
constructed primarily to rate the transformational leadership behaviours of
corporate leaders. In this study the LPI was selected as the research instrument
because of its sound psychometric properties with other studies where evidence of
internal reliability and credibility had been established. Nevertheless, the items of
the LPI had to be adapted for use with school leadership research within the context
of an Asian school leadership setting after which the resultant questionnaire was
named ‘Principal Practices Questionnaire’ or PPQ. Thus, the aim of this article is to
report on the internal construct validity of the PPQ designed to measure school
principals’ leadership practices using the framework of Item Response Theory (IRT).

LITERATURE REVIEW
Scale Metrics in Social Science Research

Questionnaire validation is a crucial part of quantitative research inquiries. Multiple
guantitative research studies found between the years 1940 to 1980 were mostly
analysed based upon the Classical Test Theory (CTT) in which the validation process
was conducted using confirmatory factor analysis (CFA) (Kouzes & Posner, 2012).
CFA is associated with traditional factor analysis, in which Likert scale items are
assumed to be continuous and normally distributed when in fact they are a set of
ordered categories (Bond & Fox, 2007). The interval between Likert scale values are
not equal, hence any mean, correlation or other parametric statistics applied to
them is considered inappropriate (Jamieson, 2004). According to Jeong and Lee
(2016), questionnaire validation using CFA is deemed theoretically incorrect. Smith
(2016) also argues that raw scores should not be treated as interval scale data, when
in actual fact these scores are ordinal in nature. This is due to the parametric
assumption of mathematical theories underlying statistical tests which states that
they may be applied to variables that are continuous or based on an interval scale.

However, variables that are not normally distributed or where their standard
deviations are not homogeneous it will not meet the parametric assumptions and
therefore using parametric statistical tests on such data can give rise to misleading
results (Allerup & Torre, 2017). Following this debate, Jeong and Lee, (2016) point
out that the frequent use of exploratory factor analysis fails to take into account
issues concerning precision in measurement and structural properties of un-
weighted data. This is evident in Perera (2015) where empirical studies (Hambleton,
1991; Harwell & Gatti, 2001; Bond & Fox, 2007) demonstrate the shortcomings of
CTT due to its conceptual deficiencies in its basic measurement concepts, invariance
and the assumption that all measurement errors are random. There is also the
prevailing assumption in CTT that each item is assumed to be ‘equally difficult’
whereas the IRT model is designed to simultaneously measure the level of latent
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trait known as ‘person’s ability’ while measuring items in terms of ‘item difficulty’. In
response to such empirical evidence and the scholarly criticism of the CTT
methodology, this study opts for the IRT strand and the use of Rasch Model in
determining the internal validity of the items in the Principal Practices
Questionnaire.

Item Response Theory Framework

By comparison, IRT is a more recent development in Psychometrics compared to CTT
and it is treated more as a model than a theory. Comparison of frameworks also
indicates that IRT can determine the reliability scores of item difficulty and person’s
abilities whereas CTT fails to take into account the reliability scores of items and
persons simultaneously (Bond & Fox, 2007). IRT has been increasingly used to
evaluate educational and psychological tests (Bond & Fox, 2007). It is found
extensively in studies of cognitive and personality traits and is used as the
framework for which unobservable characteristics of respondents are measured
(Whittaker & Worthington, 2016). Moreover, Fitkov-Norris & Yeghiazarian (2015)
notes the recent use of Rasch analysis in the context of education which is to
validate learning inventories and learning preference constructs, although its use
has been limited. Meanwhile, the preference for selecting either CTT or IRT has
contributed to continuous statistical debates among researchers.

The uniqueness of IRT Rasch Modelling lies in rescaling measures mathematically by
transforming ordinal data to equal-interval measures. The Rasch calibration shows
evidence of how fundamental measurement should operate with social and
psychological variables (Bond & Fox, 2015). Rasch Model is useful as a diagnostic
tool for determining the reliability and validity of items in a questionnaire. Rasch
Model provides two reliability measures which is item reliability and person
reliability. Bond and Fox, (2007) further illustrates the definition of item reliability as
the consistency of assessment outcomes generated by an instrument when it is
tested on another group of respondents with similar traits. Person reliability refers
to how reliable a group of respondents are towards providing similar responses
toward another instrument having items of similar difficulty level. On the same lines,
Abdullah and Lim, (2013) stated that the reliability measures of an instrument is an
indicator that benchmarks how capable the instrument is in distinguishing the level
of conceptual understanding among the group of respondents.

The robustness of the Rasch Model enables the psychometric properties of the
instrument to be re-calibrated and this makes it comparable to instruments used in
the Physical Sciences (Boone, Staver, & Yale, 2014). The resultant mathematical
formulation rescales the measures and converts raw ordinal data to linear equal-
interval measures. Under the IRT framework in which Rasch Model is a 1-parameter
item response theoretic model, ordinal data is transformed using odd probability of
each item and logarithm, to a new scale as equal-interval level measurement
(Alagumalai, Curtis & Hungi, 2005). This mathematical calibration alters the
psychometric properties of the instrument and transforms ordinal data to logits thus
enabling the unit of measurement to be represented on an equal-interval scale. As
this procedure secures data with a reasonable fit it makes the instrument better
equipped for use with parametric statistical tests. In this present study the IRT
framework and Rasch Model was used to extend the evidence of validity and
internal consistency of the Principal Practices Questionnaire.
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METHODOLOGY
Development of the Principal Practices Questionnaire (PPQ)

The PPQ was adapted from Kouzes and Posner’s ‘Leadership Practices Inventory’ and
was developed through a course of 3 pilot testing phases. During the first phase
every effort was taken to adhere to the ethical requisition procedures involved in
obtaining the consent from the instrument developers and their authorised
publisher for the official use! of the ‘Leadership Practices Inventory’ in this study.
The reason for the purchase and official permission required from the developers of
the LPI was because the LPI was a tried and tested research instrument suitable for
measuring the leadership practices of exemplary corporate leaders. For the present
study the LPI was selected mainly because of its leadership practices construct and
its five sub-dimensions that was used as the theoretical basis for developing an
instrument that can measure the leadership practices of high performing school
principals. This was the reason for the adaptation of the LPl. However, the items of
the LPI could not be used in its original form because they were designed to
measure the leadership practices of corporate leaders and not school leaders or
school principals.

The original LPI underwent a series of pilot tests. During the first pilot test, the LPI
was administered to three school principals from best performing private schools in
Malaysia. A follow-up interview with these 3 principals provided useful qualitative
evidence regarding the 10-point rating scale being too wide a range implying a
preference for a smaller range instead. They also commented about the wordings of
the items being more suited for corporate leadership practices. As a result, the
second pilot test involved modifying the items of the LPI and scale reconstruction to
enhance the credibility of the new instrument for use with school leadership
research. The following section describes how the items of the LPI were modified
and how it eventually led to the development of the PPQ:

e The items of the LPl were modified and reworded to suit the educational setting
of this research study. Appendix 1 further illustrates the comparison between
the LPI and the PPQ, showing that the bold text in the LPI indicates the selected
text that were removed and substituted with suitable words to reflect a school
leadership setting. As a result, the newly modified LPI gave rise to the PPQ and
this instrument was used in this study to measure principal leadership practices
within an Asian school context.

e The original items of the LPI is based on 5 sub-dimensions which collectively
measure the exemplary leadership practices of leaders: Model the way; Inspire a
shared vision; Challenge the process; Enable others to act; Encourage the heart.
According to the developer of the LPI these dimensions model after
transformational leadership and that this leadership construct is underpinned by
the transformational leadership theory (Perera, 2015). In the same manner, the
PPQ is also built upon these 5 same dimensions and it measures the extent of
which the school principal is perceived as a transformational leader (see Table 1
for the sub-dimensions and their corresponding items).

1 Official consent to use the LPI for research purposes was obtained from the Permission’s
Editor and Contract Manager, before purchasing the instrument from Wiley Publisher.
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e Response categories of the LPI were altered to a 7-category rating scale and set
at ‘never to always’. According to Lubke and Muthen, (2004) a 7-point rating is a
better predictor of ordinal continuity compared to a 5-point rating scale. This
has been argued from the perspective of factor analysis and the underlying
Classical Test Theory.

e The rating categories were designed without a number coding scheme that label
responses. This was to reduce inter-rater biasness among respondents who may
possibly show a preference for certain numbers in their response options.

e The inclusion of negative-worded items was the authors intended choice to
modify the positive worded LPI by using a mixture of positive and negative
wordings. Six negative-worded items were included by reversing the positive
wordings of the original LPI items by using negative connotations (see Table 1
and Appendix A for the reverse-worded items. The inclusion of negative-worded
items were intended to prevent response bias. According to Van Sonderen,
Sanderman and Coyne, (2013) reversing items is a case where the direction of
the item is changed by using words with an opposite meaning. This will compel
respondents to read the survey items carefully and keep respondents attentive
to their responses. It was also done intentionally to identify the effect of these
negative items on the survey responses and to verify whether the inclusion of
negative-worded items did evidently improve respondents’ attentiveness or did
it actually obscure the meaning of the items.

Table 1: Principal Practices Questionnaire: Dimensions and Items

Dimensions of Principal Leadership Practices Items Negative Items
Model the Way 1, 6,11, 16, 21, 26. 6, 26
Inspire a Shared Vision 2,7,12,17,22, 27. 27
Challenge the Process 3,8,13,18, 23, 28. 23
Enable Others to Act 4,9, 14, 19, 24, 29. 4
Encourage the Heart 5, 10, 15, 20, 25, 30. 30

e The English version of the original LPI was translated to ‘Bahasa Malaysia’ (lit.
Malay) to accommodate the respondents’ language preference in Malaysia. The
resultant PPQ was thus developed as a bilingual (English/Malay) questionnaire
and was then administered to 105 randomly selected teachers from two
Malaysian high performing schools.

During the third pilot phase, an interview was conducted with a respondent who
volunteered to provide interpretations of the questionnaire items. The critical
feedback obtained from this interview provided useful suggestions for refining some
of the items which had ambiguous wordings and this provided qualitative evidence
that established cognitive validity for the instrument. The constructive feedback also
provided further suggestions on adopting the more commonly used Likert ratings.
Subsequently the following response options were used: ‘Strongly Disagree’ to
‘Strongly Agree’ (see Table 2). The uniqueness of this rating scale is that there are no
numbers assigned to the response options as seen in Table 2.

The PPQ was developed through an iterative rescaling and rewording and a series of
pilot testing trial-runs reinforced the likelihood of generating a more refined
instrument with evidence of improved content validity. The tests and retest were
part of the process of questionnaire validation done to further validate the revised
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PPQ. Subsequently the instrument was sent to three language experts to
authenticate the content and face validity of the translation. An additional three-
step ‘back-translation’ procedure as described in Perera (2015) was used to check
the accuracy and ensure equivalence in both the original and translated
instruments. So the questionnaire validation process ensured that the translations
were linguistically correct and thereby established face and content validity of the
PPQ. Eventually the new 30-item bilingual questionnaire was administered to a
random sample of 290 teacher respondents who volunteered to elicit their
perceptions regarding each of their school principal’s leadership practices. These
participants were selected from six Malaysian high performing secondary schools
and they formed the sample size of this present study.

Table 2: Likert-type Rating Scale

STRONGLY STRONGLY
NEUTRAL
DISAGREE DISAGREE u AGREE AGREE

Addressing the concerns about the sample selection and the notion of
generalizability, this paper purports that it is not the scope of this research project
to generalise the findings of this study towards all school principals in Malaysia. The
sample selection of six daily secondary school principals compared to the population
of more than ten thousand public schools in Malaysia certainly does not allow for
generalization. In addition, the authors acknowledge that through this research the
psychometric properties of the PPQ were established and it can now serve as a
reliable research instrument for use with educational leadership research.

The next part of this article focusses on the construct validity of the PPQ with the
aim of providing empirical evidence of the reliability indices obtained through the
mathematical formulations computed through Rasch Modeling. The Results section
reports on the overall fit of the PPQ using the software Winsteps (version 3.73)
whereby various ‘Output Tables’ were generated through the Rasch analysis
procedure and were used for the psychometric evaluation of this instrument.

RESULTS

In this study Rasch Modeling provided the basis for establishing the measurement
scale of the PPQ. Through its calibration of item difficulties and person abilities the
Winsteps software mathematically transformed raw ordinal data into logit measures
while simultaneously assessing the overall fit of the instrument (Linacre, 2012). The
result of this iterative process generates important output tables that present the
diagnostic evaluation of the PPQ relevant for reporting on the fit statistics and
psychometric properties of this instrument.

Summary Statistics

The Summary Statistics Winsteps Output Table (Table 3) is regarded as the opening
gambit for a Rasch Model analysis. Table 3 displays the internal reliability scores of
the instrument. These scores refer to the fit statistics or the reliability indices
reported in logit measures that determine the overall quality of the PPQ and the
psychometric properties of this instrument. The discussion that follows is based on
the fit and reliability scores extracted from the Summary Statistics Output Table
appended.
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Person Reliability and Item Reliability

According to the Summary Statistics of Table 3 the ‘real’ Person Reliability index
(0.94) indicates that the consistency of person responses is ‘very good’ (Sumintono
& Widhiarso, 2014). This implies that the scale discriminates very well between the
persons. The same logic of interpretation applies to the Item Reliability measures of
0.97, which is also classified as ‘very good’ (ibid). This suggests that the probability of
persons responding to items will very likely be high. High Item Reliability estimates
also suggest that the items define the latent variable very well. As such the PPQ may
be regarded as a reliable instrument for use with different group of respondents.

Table 3: Summary Statistics

SUMMARY OF 29@ MEASURED Person

TOTAL MODEL INFIT OUTFIT
SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD
MEAN 115.3 29.9 1.66 .3@ l.e4 -.2 1l.85 -.2
5.D. 17.4 .3 1.39 .06 .79 2.3 .83 2.3
MAX. 148.8@ 38.0 5.87 .73 3.19 9.9 8.88 9.9
MIN. 62.0 27.8 -1.81 .23 .14 -5.4 .14 -5.5
REAL RMSE .34 TRUE 5D 1.35 SEPARATION 3.95 Person RELIABILITY .54
MODEL RMSE .30 TRUE SD 1.36 SEPARATION 4.51 Person RELIABILITY .95

5.E. OF Person MEAN = .88

Person RAW SCORE-TO-MEASURE CORRELATION = .98
CRONBACH ALPHA (KR-28) Person RAW SCORE "TEST™ RELIABILITY = .96

TOTAL MODEL INFIT OUTFIT
SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD
MEAN 1114.2 289.5 .ee .89 l.e3 -.3 1l.85 -.3
5.D. 79.7 .7 .60 .60 .45 4.8 .5e 4.8
MAX. 1221.9 298.6 1.14 1@ 2.15 9.9 2.41 9.9
MIN. 971.@ 288.6 -1.82 .88 .43 -7.6 .48 -7.6
REAL RMSE .1@ TRUE SD .59 SEPARATION 5.80 Item  RELIABILITY .57
MODEL RMSE .89 TRUE SD .59 SEPARATION 6.38 Item  RELIABILITY .98

$.E. OF Item MEAN = .11

Cronbach Alpha

The value of the Cronbach Alpha coefficient (0.96) according to the Rasch Model
computation describes the interaction between 290 persons and the 30 items. The
reliability score of 0.96 is classified as ‘very good’ as described under the instrument
quality criteria in Sumintono and Widhiarso (2014). This score suggests that there is
a high level of interaction between the persons and items. An instrument having
very good psychometric internal consistency is considered a highly reliable
instrument.
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Person and Item Separation Index

Person Separation index is an estimate of how well the PPQ can distinguish between
‘Person abilities’ in terms of the latent trait. The bigger the separation index the
more likely the respondents will respond correctly to the items. On the other hand
the Item Separation index indicates how wide spread the items are in defining both
the easy and difficult items. The wider the spread is the better the fit. In this study
the Person Separation index (3.95) and the Item Separation index (5.80) are clear
indications of good spread across the range of respondents and items. These criteria
endorse the PPQ as a fit and reliable instrument for the study of identifying principal
leadership practices of school principals.

Item Calibration

Iltem calibration involves an IRT modeling iteration process whereby item locations
are often scaled first. Items are ordered and scaled according to their level of
difficulty. The higher the location of an item the more difficult the item gets (see
Figure 2). By default the Item Mean (ultem) is set to O logit (0.00). Items located at
zero logits represent items of average difficulty. For purpose of illustration the red
line drawn across 0 logit in Figure 2 is the location of the Item Mean. The ‘M’ located
on the item side refers to the Mean Item measure generated by Winsteps (Boone et
al., 2014). The Summary Statistics also report on the Mean score of Items as 0.00
logit and the Standard Deviation as 0.60 logits. The region of the scale where the
Iltems are ordered is in the range of (+1.14) to (-1.02) logits. This shows that the item
calibrated points lie within the 2-Standard Deviation (SD) range whereby 1 SD = 0.6
logit and 2 SD = 0.6 x 2 = 1.2 logit. The 2SD Item calibrations is also an indication of
the absence of misfit items found in this instrument.

Precision of measurement

Precision of measurement for any instrument is crucial for inferences and
conclusions drawn. Therefore, accurate and reliable measurement is vital when
evaluating the reliability and discriminating power of instruments (Zagorsek, Stough,
& Jaklic, 2006). The precision of item estimate values are illustrated in the Item
Column Fit Order (Table 4). The column labeled ‘Model S.E.” is the ‘Standard Error of
Measure’ associated with each item estimate. Standard errors in well-targeted
instruments should be within 0.5 logits (< 0.5). The standard errors of Iltem estimates
in Table 4 indicate that the range is between 0.08 — 0.10 logits. This is indicative of
reliable and good Item fit suggesting precision of measurement.

Misfit Indices

Based on the Rasch model analysis various tests were used to identify error
responses labeled as ‘outliers’ or ‘misfit’ as these are commonly referred terms used
in psychometrics. As the name suggests ‘misfit’ refers to the estimates that do not fit
into the overall model fit. According to the IRT framework the model fit is
determined by examining the misfit indices revealed by the Outfit Mean Square
(MNSQ) measures, the Outfit Z Standard (ZSTD) estimates as well as the Point
Measure Correlation indices.
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Outfit Mean Square

The Outfit MNSQ is an un-weighted statistic that ascribes to the sums of squared
standardized residuals. It also refers to the size of ‘misfit’ reported in the actual
data. According to Bond and Fox (2015) the variance is larger for well-targeted
observations and smaller for extreme observations. In this study the Outfit MNSQ
(+1.05) shows acceptable variances within the responses because the accepted
value of this fit statistic is close to 1. It is also important to examine and consider the
existence of misfit items in a questionnaire which could arise if items are either too
easy or too difficult for respondents. This could result in a situation where the items
do not exactly measure the desired latent variable. Outfit MNSQ measures are more
susceptible to extreme responses compared to Infit MNSQ measures. In this study
the Outfit Mean Square measures fall within the acceptable fit range (0.5 <y < 1.5)
(Abdullah & Lim, 2013).

Table 4: Item Column Fit Order

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| \
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS¥ EXP%| Item |
| ———————————————————————————————————— o= - - - +------ \
| 23 1161 200 -.36 .09|2.15 9.9|2.41 9.9]|A .53 .65| 51.7 58.3| B23 |
| 24 1029 200 .64 .09|1.87 8.3|2.23 9.9|B .47 .68| 40.0 55.0| B24 |
| 4 1221 288 -1.e2 .18|2.e6 9.6|2.86 8.7|C .58 .62| 58.0 60.3| B4 |
| 26 1214 290 -.86 .10|1.77 7.4|1.77 7.e|D .65 .62| 56.9 59.2| B26 |
| 39 1164 289 -.42 .1@|1.51  5.2|1.44 4.5|E .67 .64 49.5 53.5| B30 |
| 3 1111 289 o4 .09|1.40 4.3|1.46 4.8|F .49 .66| 46.4 57.8| B3 |
| 28 1061 290 a7 .09|1.28 3.1|1.42 4.5|G .53  .68| 61.0 55.8| B28 |
| 27 1217 290 -.89 .1e|1.39  4.1|1.27 2.8|H .72 .e2| 55.5 59.2| B27 |
| 6 1145 289 -.25 .e9|1.11  1.2|1.17 1.9|I .61 .65| 68.2 58.3| B6 |
| 9 992 290 .99 .09|1.16 1.9|1.17 2.@|J .61 .69| 49.3 53.8| B9 |
| 10 1185 200 -.58 .10|1.03 4] .08 2|K .69 .64| 54.5 58.8| B10 |
| 12 1181 290 -.54 .18 .99 -.1| .92 -.g9|L .72 64| 60.3 58.7| B12 |
| 14 1017 290 81 .09| .93 -.8| .97 -.3|M .69 69| 47.2 54.2| B14 |
| 22 1189 290 -.61 .18 .94  -.7| .89 -1.2|n .72 64| 68.3 58.8| B22 |
| 1 1147 288 -.31 .09| .85 -1.8| .82 -2.2]|0 .70 65| 69.8 58.3| B1 |
| 2 1219 289 -.95 .10| .85 -1.8| .78 -2.6|o .75 62| 69.9 60.1]| B2 |
| 16 971 290 1.14 e8| .82 -2.3| .83 -2.2|n .69 70| 58.3 52.4| Ble |
| 15 1023 289 74 .09| .81 -2.5| .83 -2.2|m .71 69| 55.4 54.6| B15 |
| 11 1119 289 -.e2 .e9| .88 -2.5| .74 -3.3|1 .e7 66| 71.6 57.8| B11 |
| 21 1042 200 62 .09| .78 -2.9] .79 -2.7|k .71 68| 63.8 55.2| B21 |
| 5 1106 289 08 .e9| .77 -2.9| .76 -3.1]|F .71 66| 68.5 57.6| B5 |
| 25 1049 2838 58 09| .77 -3.8| .76 -3.1]i .71 68| 66.3 55.7| B25 |
| 8 1171 290 -.45 .18 .72 -3.7| .73 -3.4|h .68 64| 68.6 58.5| B |
| 19 1038 289 63 .09| .68 -4.3| .70 -3.9|g .71 68| 66.1 55.1| B19 |
| 7 1098 290 18 .09| .69 -4.1| .68 -4.2|f .70 67| 67.9 57.2| B7 |
| 29 1156 290 -.31 .09| .65 -4.6| .67 -4.3|e .64 65| 68.6 58.4| B29 |
| 18 1062 290 a7 .09| .61 -5.3| .61 -5.4|d .73 68| 71.4 55.9| B18 |
| 17 1115 290 o4 .89| .58 -5.7| .57 -6.@8|c .73 66| 74.8 57.7| B17 |
| 20 1096 289 17 .09| .51 -7.9| .52 -6.9|b .77 67| 73.7 57.3| B20 |
| 13 1116 290 03 .09| .48 -7.6| .48 -7.6|a .80 66| 76.6 57.8| B13 |
| ———————————————————————————————————— +---------- +----—----- +----------- +----m—————- +------ \
| MEAN 1114.2 289.5 .ee .e9|1.83 -.3|1.85 -.3| | 61.4|57.2] \
| s.D. 70.7 .7 .60 00| .45 4.8| .50 4.8] | o 2.0| \

Outfit Z Standard (ZSTD)

Values of Outfit ZSTD close to 0 is an indication of good fit. The Item’s Outfit ZSTD
measures are both -0.3. Since the ZSTD estimates are within the expected range
shown below and within 2 Standard Deviations from the Mean of zero these values
are an indication of acceptable fit (-2.0 < Z <+2.0) (Abdullah & Lim, 2013).
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Point Measure Correlation

The Point Measure Correlation is the measure used to identify the internal
consistencies of both Items and Persons. Items with negative Point Measure
Correlation are an indication of misfit items. The Point Measure Correlation
estimates are listed in Table 4 under the column labelled ‘PT-MEASURE CORR.’.
According to the values seen in the PT-MEASURE CORR column there are no
negative values identified. Moreover, all values fall within the acceptable criteria of
0.32 < x < 0.8 as described in Abdullah and Lim (2013). In summary a general
guideline in Boone et al. (2014) concerning content validity, fit statistics or
identifying misfit items or persons according to the Rasch Measurement Model, is to
ensure that the estimates fall within these defining criteria:

e Point Measure Correlation: 0.32<x<0.8
e Qutfit Mean Square: 0.5<y<15
e Qutfit Z standard: -2.0<Z2<+2.0

CONSTRUCT VALIDITY
Unidimensionality Analysis

Unidimensionality is the fundamental requirement in construct validity because
instruments should be designed to measure only one latent construct. In Rasch
Modeling ‘Unidimensionality’ refers to invariant measurement (Engelhard Jr, 2013).
The requirement of Unidimensionality is essential for establishing the parameter
estimates of Rasch Modeling (Sinnema et al., 2016). The importance in establishing a
unidimensional structure is that it provides evidence of internal consistency (Curtis
& Boman, 2007; Huberty, Vener, Gao, Matthews, Ransdell, & Elavsky, 2013). The
Iltem Unidimensionality analysis shown in Table 5 provides unbiased reliability
estimates that report on the coherence of items and their conformity to the
requirement of Unidimensionality. According to Sinnema et al. (2016) the criteria for
establishing Unidimensionality is that the ‘raw variance explained by measure’
should account for at least 20 percent of the test variance. The raw data (48.4%)
does account for much more than 20% (see Table 5). This indicates that the
Unidimensionality requirement has been met. Engelhard Jr (2013) suggests that
further analysis of dimensionality may be achieved through the Eigenvalue units of
observed data (4.9, 2.5, 2.2, 1.8 and 1.5) obtained from the matrix of item inter-
correlations displayed in Table 5. These Eigenvalues conform to the 3-to-1 ratio of
the first-to-second Eigenvalues (Huberty et al., 2013; Alagumalai et al., 2005). This is
another criteria for establishing Unidimensionality as suggested by Sinnema et al.
(2016). Further evidence of Unidimensionality was established by the ‘unexplained
variance (expressed in terms of raw residuals) and the five factors showing that the
Eigenvalue wunits are less than 15%. This is the empirical evidence of
Unidimensionality and construct validity established for the PPQ.

Rating Scale

During the pilot testing of the PPQ the Rating Scale was adapted from a 10-point
rating scale to a 5-point rating scale with response options ranging from ‘strongly
disagree’ to ‘strongly agree’. To test and verify the respondents’ preference on these
rating scale categories the Rating Scale analysis was executed and the results
indicated that there was a cascading increase in its ‘Observed Average’ values from
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negative to positive: (- .37), (- .28), (+.50), (+ 1.77) and (+3.17). This test is an
indication that the respondents are able to discriminate between the 5-point
response options (strongly disagree to strongly agree) used in the PPQ. The results
of the rating scale analysis therefore implies that the increasing values of ‘Observed
Average’ verify the respondents’ level of agreement based on these 5-point rating
categories. Further analysis of the ‘options response functions’ of this study
represented by the following five response categories proceeded with the analysis
of the Category Characteristic Curves (CCC) seen in Figure 1.

Table 5: Item Unidimensionality

TABLE 23.0 C:\Users\User\Desktop\PHD DATA\27 Nov ZOU897WS.TXTN Nov 27 15:29 201429@ B ONLY
INPUT: 290 Person 30 Item REPORTED: 29@ Person 3@ Item 5 CATS WINSTEPS 3.73
Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
-- Empirical -- Modeled
Total raw variance in observations = 58.2 100.0% 100.0%
Raw variance explained by measures = 28.2 48.4% 49.4%
Raw variance explained by persons = 16.5 28.3% 28.8%
Raw Variance explained by items = 11.7 20.2% 20.6%
Raw unexplained variance (total) = 30.0 51.6% 100.0% 50.6%
Unexplned variance in 1st contrast = 4.9 8.5% 16.5%
Unexplned variance in 2nd contrast = 2.5 4.2% 8.2%
Unexplned variance in 3rd contrast = 2.2 3.7% 7.2%
Unexplned variance in 4th contrast = 1.8 3.1% 5.9%
Unexplned variance in 5th contrast = 1.5 2.6% 5.0%

The respondents were asked to choose one of the following Likert-type options as
shown in Table 2: ‘1 = Strongly Disagree’; ‘2 = Disagree’; ‘3 = Neutral’; ‘4 = Agree’; or
‘5 = Strongly Agree.” These rating options reflect the increasing levels of the latent
construct which correspond to the categories 'strongly disagree’ 'disagree’, 'neutral’,
‘agree’ and 'strongly agree'. The graph in Figure 1 defines the boundaries between
the ordered response categories. As such each rating category is segregated because
of the item threshold values between these rating categories. The item threshold
values are ordered from low to high and are presented in such a manner where the
first probability curve (1) cuts the second probability curve (2) then followed by the
third (3) and lastly the fourth (4). This is an example of well-ordered item threshold
values.

Category Probability

5 o« 3 2 a0 1 2 3 &« 5 & 7
Measure relative to item difficulty
Figure 1: Category Probability Curve
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Item-Person Variable Map

One of the highlights of IRT is the Variable Map which plots the distribution of
Persons and ltems on a singular measurement continuum.

TAELE 1.2 C:hwUsers\User\DesktophPHD DATANZT Mow 14 ZOUSSTWS.TATA Mow 27 15:29
261496 B ONLY
INPUT: 2%8 Person 38 Item HEPORTED: 29@ Person 38 Item 5 CATS WINSTEPS 3.73
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Figure 2: Variable Map

The Variable Map is synonymous with names like the Person-Item or Item-Person
Map and the Wright Map as mentioned in Bond and Fox (2015). The Variable Map
is a Winsteps technique that has the advantage of mapping out the conceptual
understanding of respondents against the items with varying levels of difficulty. The
uniqueness of the Variable Map is the simultaneous evaluation of both Items and
Persons expressed in a logit scale displayed down the middle as a vertical dash-line
(see Figure 2). The positive logit estimates on the upper left refer to the Persons
who are ‘more agreeable or ‘more able’ depending on the context. The lower left

32




International Online Journal of Educational Leadership, 2018
Vol. 2, No. 1, 21-38

values are the Persons who tend to be ‘more disagreeable’ or ‘less able’. As for Item
difficulty parameters the Variable Map orders items according to their difficulty
level. Items located at the top right are difficult to yield a correct response while
items at the lower right are easy to yield a correct response.

The left of the Variable Map denotes the location of the respondents ordered from
the lowest to the highest ratings spanning from the bottom to the top. According to
Figure 2 the Person logit measures are spread over almost 8 logits. This means that
the Person ability estimates span across much of the Likert response continuum. As
for the item locations, they appear to be distributed not as adequately across the
difficulty continuum of the construct. This lack of item spread can prevent the
scale’s ability to clearly differentiate between the respondents high and low ability
estimates. Furthermore, the position of the 30 items are found to be clustered
around the centre region of the continuum with item calibrations spanning between
+1.14 and -1.02. Moreover, looking at the position of the most ‘difficult item’ (B16)
located at +1.14 logit, there is a reasonably large number of Persons estimates
located above B16.

Besides, the location of the Person Mean measure represented by the horizontal
line drawn across +1.66 logit implies that the average respondents appeared to
agree with all the items since the ‘most difficult item’, B16 (+1.14 logit) is located
below the Person Mean measure (+1.66 logit). By comparison to a Classical Test
analysis a highly-scored test may point to the conclusion that the respondents have
high ability and therefore scored very well. By contrast, an IRT test analysis through
the Variable Map is an indication of respondents’ ability mapped out against their
respective responses. The Variable Map also singles out any outliers for Person and
Items. As for item difficulty the Variable Map analysis would identify the overall level
of item difficulty. The Variable Map serves as a benchmark that is highly useful for
instrument developers in improving the quality of their instrument.

In this study the PPQ was calibrated using Rasch Model. After having undergone
rigorous item-testing based on a series of psychometric analyses the PPQ was
reported to have attained overall fit of the persons and items to the model. The
reliability indexes of the items and persons were found to be acceptable and this
indicates that the PPQ has met the acceptable standards of validity and reliability.

CONCLUSION

This study demonstrates the usefulness of Rasch analysis in developing a
questionnaire for assessing the effectiveness of transformational leadership
practices among school principals. Through the Rasch Measurement Model various
techniques were used to assess the psychometric properties of the PPQ based on
the IRT framework. Interestingly this paper integrated Rasch Modeling into an
argument-based validity framework which provided efficient and reliable evidence
about the notion of fundamental measurement. The use of this Rasch latent trait
model in this study has provided an overview of the empirical evidence found in
establishing validity evidence through genuine interval measures generated which
meet the specifications of this IRT model. Important measurement statistics showed
evidence of the instrument’s internal reliability scores and fit statistics central to
Rasch measurement. Of particular importance are the analytical techniques that
demonstrate reliability measures, separation measures, mean square values and Z-
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Standard indicators of item fit statistics. Validity coherence was also established
through the unidimensionality test and rating scale discrimination. In terms of fit
statistics all the items appear to fulfil the quality criteria, however the overall spread
of items across the Person-ltem continuum is apparent. Ideally the item parameters
and their difficulty levels should spread across the person estimates or else it may
have implications in establishing construct validity within an IRT scale fitting. For
practical usefulness the option to revise the difficulty level of the items would be an
attempt to further refine the PPQ for use in other school settings. In this study the
PPQ has been empirically tested and validated as an instrument for evaluating the
extent of transformational leadership practices exhibited by school principals’. The
establishment of the PPQ through its fit and reliability indices has provided a
foreground for replicating its use while making an added contribution towards
school leadership research. This paper concludes that the PPQ developed for this
study has demonstrated practical significance for its continued use in educational
research and could thereby be used as an instrument for measuring
transformational leadership practices of leaders in an educational context.
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APPENDIX A
ITEM
NO. LPI (2012) PPQ

1 | set a personal example of what | | set a personal example of
expect of others. what | expect from the

teachers.

2 | talk about future trends that will
influence how our work gets done | = - Unchanged ----

3 | seek out challenging opportunities
that tests my own skills and abilities. | Unchanged ----

4 | develop cooperative relationships I do not support and
among the people work with. encourage collaboration

among teachers.

5 | praise people for a job well done. | praise teachers for a job well

done.

6 I spend time and energy making certain | | do not set aside time to
that the people | work with adhere to monitor teachers’
the principles and standards we have performance.
agreed on.

7 | describe a compelllpg imageofwhat | Unchanged
our future could be like.

8 | challenge people to try out new and | challenge teachers to be
innovative ways to do their work. creative and innovative in

delivering their work
responsibilities.

9 | actively listen to diverse points of | listen actively to different
view. views/opinions from

teachers.

10 | make it a point to let people know | make it a point to let
about my confidence in their abilities. teachers know about their

confidence in their abilities.

11 | follow through on the promises and
commitments that I make. | - Unchanged ----

12 | appeal to others to share an exciting | seek cooperation from
dream of the future. teachers in sharing their

dreams of the future.

13 | search outside the formal boundaries | | look for innovative ways to
of my organization for innovative ways | improve what teachers do.
to improve what we do.

14 | treat others with dignity and respect. | treat teachers with dignity
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and respect.

15 I make sure that people are creatively | make sure that teachers are
rewarded to the success of our rewarded appropriately for
projects their contributions to the

success of projects.

16 | seek for feedback on how my actions | seek for feedback on how my
affect other people’s performance. actions affect teachers’

performance.

17 | show others how their long-term | show teachers how their
interests can be realized by enlisting in | long-term interests can be
a common vision. achieved through a common

vision.

18 | ask “What can we learn?” when things
do not go as expected. | - Unchanged ----

19 | support the decisions that people | support the decisions made
make on their own. by the teachers.

20 | publicly recognize people who | recognize teachers publicly
exemplify commitment to shared who exemplify commitment to
values. shared values.

21 | build consensus around a common set | | build consensus around a
of values for running our organization common set of values for

running our school.

22 | paint the “big picture” of what we
aspire to accomplish. | - Unchanged ----

23 I make certain that we set achievable | do not encourage teachers
goals, make concrete plans and to set and achieve their goals.
establish measurable milestones for
the projects and programs that we
work on.

24 | give people a great deal of freedom | give teachers a great deal of
and choice in deciding how to do their freedom in deciding how to do
work. their work.

25 | find ways to celebrate
accomplishments. | - Unchanged ----

26 I am clear about my philosophy of I am not clear about the
leadership. philosophy of school

leadership.

27 | speak with genuine conviction about | do not motivate teachers to
the higher meaning and purpose of our | understand the impact of
work. their teaching on student

achievement.

28 | experiment and takes risks, even when

. I Unchanged ----
there is a chance of failure.

29 | ensure that people grow in their jobs | ensure that teachers learn

by learning new skills and developing
themselves.

new teaching skills.
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30

| give the members of the team lots of
appreciation and support for their
contributions.

| do not show teachers any
appreciation for their
contributions towards the
performance of this school.
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